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, PREF .A.OE TO" THE SECOND EDITION. 

DURING the successive reprints of the first edition of 
this work, published in 187], I was able to introduce 
several important 'corrections; and now that more 
time has elapsed, I have endeavoured to profit by the 
fiery ordeal through which the book haS' passed, and 
have taken advantage of all the criticisms which see'm 
to me sounet I am also greatly indebteel to a large 
number of correspondents for the communication of a 
surprising number of new facts and remarks, These 
have been so numerous, that I have been able to use 
only the more important ones; and of these, as well as 
of the more important corrections, I will append a list 
Some new illustrations have been introduced, and four 
of the old drawings have been replaced by better ones, 
done froru. life by 1\ir. T. W, Wood. I must especially 

attention to some observations which lowe to the 
. kiZldness cf Prof. Huxley (given as a supplement at the 

end \')f Palt I), on the nature of the differences between 
the b.rain! of man and the higher apes. I have been 
particularly glad to give these observations, because 
during the last few years several memoirs on the 
subject have appeared on the Continent, and their 
importance has been, in some cases, greatly , ex­
aggerated by popular writer s. 



vi PREFA CE TO TIlE SECOND EDITION. ' 

I may take this opportunity of remarking that my 
critics frequently assume that I attribute all changes 
of corporeal structure and mental power exclusively to 
the natural selection of such variations as are often 

i w1!e!·efl.l3/ even i tn§ nn3t §dition 
of the 'Orig in of Sp eci es ,' I cLis tinctl y stu ted that 
great weight must be attributecl to the inherited 
effects of use and disuse, with respect both to th e 
body and mind. I also attribut ed some amount of 
modification to the direct and prolonged of 
changed conditions of life. Some allowance , too, 
must be macle for occasional reversions of structure; 
nor must we forget what I have called "correlated" 
growth, meaning, thereby, that various parts of the 
organisation are in Bome unknown mann er so con­
nected, that when one part varies, so do ,others; and 
if variations in the one 'are accumulated by selection, 
other parts will be modified. Again, it has heen said 
by several critics, that when I found that many details 
of structure in man could not be explained through 
natural selection, I invented sexual selection; I gave, 
however, a tolerably clear sketch of this principl e in 
the first edition of the' Origin of Species,' and I there 
stated that it was applicable to man. This subject of 
sexual selection has b,een 'treated at full length in the 
present work, simply because an opportunity l.'l.s 
here first afforded me. I have been struck with, the 
lik eness of many of the half-favourabl e Cl'iiici. ID1S on 
sexual selection, with th088 which appeared at first OIL 

selection; such .as, that it would explain some 
few deta ils, but certainly was not applicable to the 
exten t to which I have employed it. My conviction of 
the power of sexual selection remains unshal,en; but it 
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is probable, or almost certain, that several of my 
/ conclusions will hereafter be founel erroneous; thi s 

, . can hardly fail to be the case in the first treatment of 
a subject. When natur alists have become fani\ iar 
wit h -th e i cl ea of sexual selec tion, it will , o,s I b eli eve, 

b e lhu ch mor t') lm:gely {LeC pb<"ld; nnd it 1 M o,h eo.dy 

been fully and favourably received by several capablc 

\ 

jud ges. 

DOWN, BECKENllAM, K ENT, 

September, 1874. 

l?irst Edition Feb. 24, Ish. 
Second Edition Sept., I SH. 
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I 

THE DESOENT OF MAN; 
AND 

SELEOT10N IN RELATION TO SEX. 

INTRODUOTION. 

'I THE nature of the following work will be best under­
stood by a brief account of how it came to be written. 
During m?-ny years I collected notes on the origin or 
descent of man, without any intention of publishing · 
on the subject, but rather with the determination not 
to publish, as I thought that I should thus only add to 
the prejudices against my views. It seemed to me 
sufficient to indicate, in. the first edition of my , Origin 
of Species,' that by this work" light would be thrown 
"on the origin of man and his history;" and this 
implies that man must be included with other organic 
beings in any general conclusion respecting his manner 
of appearance on this earth. Now the case wears ll. 

'\Yholly different aspect. When a naturalist like Carl 
Vogt ventur es to say in his addre ss as President of the 
Nation al Institution of Geneva (1869), "personne, en 
" Europe au moins, n'ose plus 1a creation 

. VOL. I. B 



2 INTRODUCTION. 

"independante et de toutes pieces, des especes," it is 
manifest that at least a large number of nn.tlll'ftlists 
must admit that species are the modified descendant s 
of other species; and this especially holds good with 
the younger and rising natur alists. The greater 
number accept the agency of natural selection; 
though some urge, wheth er with justice the future 
must decide, th at I have greatly overrated its im­
portanc e. Of the older and honoured chiefs in natural 
science, many unfortunately are still oppcsed to 
evolution in every form. 

In cOflsequence of the views now adopted by most 
naturalists, and which will ultimately, as . in every 
other case., be followed by others who are not scientific, 
I have been led to put together my not es, so as to see 
how far the general conclusions arrived a£ ·iu, . my ' _ .. / 
former works were applicable to man. This seemed 
all the more desirable, as I had never deliberately 
applied the se views to a species tak en slngly. When 
we confine our attention to anyone form, we are 
deprived of the weighty arguments derived from the 
nature of the affinities which connect together whole 
groups 'of organisms-th eir geographical distribution 
in past and present ·times, and their geological 
succession. The homological , structure, embryological 
development, and rudimentary organs of a species 
remain to be considered, whether it be man or any . -"-{­
other animal to which our attention may be direct ed· , , 
but th ese great classes of facts afford, as it appears to 
me, ample and conclusive evidence in favour of the 
principl e of gradual evolution. The stron g support 
derived from the other arguments should, however, 
always be kept. before the mind. 



/ 
I 

INTROD UCTION, 

The sole object of this work is to consider, firstly, 
whether man l like every other species is descended 
fl'om somo pre-existing form ; secondly, the manner of 
his development; and thirdl y, the value of the differ­
ences between the so-called races of man. As I shall 
confine myself to these point s, it will not be necessary 
to describe in detail th e differences between the several 
races-an enormous subject which has been fully 
discussed in many valuable works. The high antiquity 
of man has recentl y demonstrated by the labours 
of a host of eminent men, beginning with M. Boucher 
de Perth es ; and this is the indisp ensable basis for 
und erstandin g his origin. I shall, therefore, t ake this 
conclusion for grant ed, and may refer my readers to 
the admirable treatise s of Sir Charles Lyell , Sir John 
Lubbo ck, and oth ers. Nor shall I have occasion to do 
more th an to allud e to the amount of differen ce 
between man and the anthropomorph qus apes ; for 
Prof. Huxley, in the opinion of most competent 
judges, has conclusively shewn that in every visible 
charactei' man differs less from the higher apes, than 
the se do fr9m the lower members of the same order of 
Prim ates. 

This work contains harc1ly any original facts in 
regard to man; but as the conclusions at which I 
arriv ed, aft er drawing up a rough draft, appear ed to 
me inter estin g, I thought that they might interest 
oth ers. It has oft en and confidently been asserted, 
that man's origin can' never be known: but ignorance 
more frequently beg ets confidence than does knoW­
ledge : it is those who know littl e and not thos e who 
know much, who 'so positiv ely that this or that 
probl em will never be solved by science. The con· 

.n 2 



4 INTRODUCTION. 

clusion that man is the co-descendant with other 
species of some ancient, lower, and extinct form, is , \. 
not in any degree new. Lamarck long ago came to 
this conclusion, which has ,lately been maintained by 
several eminent naturalists and philosophers; for 
instance, by Wallace, Huxley, Lyell, Vogt, Lubbock, 
Buchner, Rolle, &c./ and especially by Hackel. This 
last naturalist, besides his great work, 'Generelle 
Morphologie' (1866), has recently (1868, with a 
second edit. in 1870), published his 'Naturliche 
SchOpfungsgeschichte,' in which he fully discusses the 
genealogy of man. If this work had appeared before 
my essay had been written, I should probably never 
have completed it. Almost all the conclusions at 
which I have arrived I find confirmed by this 
naturalist, whose knowledge on many points is much 
fuller than mine. Wherever I have added any fact or 
view from Prof. H ackel's writings, I give his authority 
in the text; other statements I leave as they originally . ! 
stood in my manuscript, occasionally giving in the 
foot-notes references to his works, as a confirmation of 
the more doubtful or interesting points. 

1 As the works of the first­
named author s are so well known, 
1 need not give the titl es,; but 
as those of the latter are less 
well known in En gland, I will 
gi ve them :-' Sechs 'V orlesuugen 
iiber die Darwin'sche Th eOl'ie:' 
zweite Auflage, 1868, von Dr. 
L. Biichne r; tn,n slated iut o 
F rench und er tlle t itl e 'Con­
ferences' sur la Theorie Darwin­
ienne,' 1869. ' Del' MenscJ:, im ' 
Lichte der Darwin'sche Lehre,' 
1865 von Dr. F. Rolle. I will 
not to gi,'e references 

to all the authors who hav e 
taken the same side of the 
question. Thu s G. Canestrini 
has publi shed (' A1llluario della 
Soc. d. Nat .,' Modena, 1867, p. 
81) a very curious paper on 
:udim eiltar y characters, as bear­
mg on the , origin Of man. 
Another work has (1869) been 
publi shed by Dr. Francesco 
Barrago, bearing in Ita.lian the 
titl e of "Man, made in the 
"image of God, was also made 
" in the image of the ape." , 

) 
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During many years it has seemed to me highly 
probable that sexual selection has pl:1yed al!- import ant 
part in differenti ating the races of man; but in my 
'Ori gin of Species' (first editi on, p. 199) I contented 
myself by merely alluding to thi s belief. When ,I 
came to apply this view to man, I fOlmc1 it indi s­
pensable to tr eat the whole subject in full detail,2 
Consequently the second part of the present work, 
treating of sexual selection, has extended to an 
inordinat e length, comparee 1 with the first part; but 
thi s cou,ld not be avoided. ' 

I had in tended adding to the present volumes an 
essay on the expression of the various emotions by 
man and the lower animals. My attenti on was called 
to this subject many years ago by Sir Charl es Bell' s 
admirable work. Thi s illu stri ous anatomist maint ains 
that man is enc10wed with certain muscles solely for 
the sake of expressing his emotions. As this view is 
obviously opposed to the belief th at ma,n is descendec1 
fr l m some other and lower form, it was necessary for 
me to consider it. I likew'ise wis!led to ascertain how 
far the emotions are expressed in th e same manner by 
the different races of man. But owing to the length 
of the present work, I have thought it better to 
r eserve my essay for· separate publi cation. 

2 Prof. Hack el was th.e only 
aut hor who, at th e t ime when 
tb is work first appe n,red, had 
discussed the subj ect of sexual 
selection, and had seen its fllll 

• 

im portan ce, since the publica­
t ion of the ' Origin ' ; and thi s 
be did in a .very able manne r in 
his various works. 
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P ART 1. 

THE DESOENT OR ORIGIN OF MAN. 

OHAPTER I. 

THE E VIDENCE OF THE D ESCENT OF l\fAN FROM 

SOME L OWER F ORM. 

Nat ure-of the bearing on the origin of man-H omologous 
structUTes in man and the lower animals- Miscellaneous point s 
of correspondence - Developmen t - Rudimentary stru ctures, 
muscles, sense-organs, bair, bones, reproducti ve organs, &c.­
The bearing of these three great classes of facts on the origin 
of man. 

HE who wishes to decide wJiethe r man is the modified 
descendant of some pre-exist ing fqrm, would probably 
first enqu ire whether man varies, however slight ly, in 
bodily structure and in mental faculti es ; and if so, 
whether the variations are tran smitted to his offspring 
in accordance with the laws which prevail with the 
lower animals. Again, a,re the variations "the result , 
as f::tr as our ignorance permit s us to jud ge, of the 
same general causes, and are they governed by the 
same general laws, as in the case of oth er organisms ; 
for ins tanc e, by corr elat ion, the inherited effects of 
use and disuse, &c.? Is man subject to similar 
malconformat ions, the result of arre sted development, 

• 

I 
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CHAP. I. HOMOLOGICAL STRUCTURES . 7 

of reduplication of parts, &c., and does he display in 
. any of his anomalies reversion to some former and 
ancient type of structure? It might also natur ally be 
enquired whether man, like so many other animals, 
has given rise to varieties and sub-races, differing 
but slightly from ea'ch other, or to races differing so 
much that they must be classed as doubtful species? 
How are such races distribut ed over the world; and 
how, when crossed, do they react on each other in the 
first and succeeding generations? And so with many 
oth er point s. 

The enquirer would next come to the important 
point, whether man tend s to increase at ' so rapid a 
mte, as to lead to occasional severe strugg les for 
exis tence; and consequ entl y to beneficial variations, 
whether in body or mind, being preserved, and 
injurious ones eliminated. Do the races or species of 
men, whichever term may be applied, encroach on and 
replace one another, so that some finally become 
exti nct? We shall see that all these questions, as 
indeed is obvious in respect to most ' of them, must be 
answer ed in the affirmat ive, in the same mann er as 
with the lower animals. But the several considera­
t ions just referred to may be conveniently deferr ed for 
a time: and we will first see how far the bodily 
structur e of man shows traces, more or less plain, of 
his descent from some lower form. In succeec1ing 

the mental 'powers of man, in comparison 
those of the lower animals, will be considered. ' 

Th: Bodily S tructu're of Man.-It is notorious that 
man IS constructed on th e same general type or model 
as other mammals. All the bones in his skeleton can 
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be compared. with correspond.ing bones in a monkey,. 
bat, or seal. So it is with his muscles, nerves, blood­
vessels and internal viscera. The brain, the most 
important of all the organs, follows the same law, as 
shewn 'by Huxley and other anatomists. Bischoff,l 
who is a hostile witness, admits that every chief 
fissure and folel in the brain of man has its analogy in 
that of the orang; but he adds that at no period of 
development do their brains perfectly agree; nor 
could perfect agreement be expected, for otherwise 
their, mental powers woulu have been the same. 
Vulpian 2 remarks: "Les differences ree11es qui 
"existent entre l'encephale de l'homme et celui des 
" singes superieurs, sont bien minimes. II ne faut pas 
"se faire cl'illusions a cet egarc1. L'homme est bien 
"plus pres des singes anthropomorphes par les 
" caracteres anatomiques' de son cerveau que ' ne 
"Ie sont non seulement des autres mammiferes, mais 
"meme de certains quaehumanes, des guenons et des 
" macaques." But it would be superfluous here to 
give further details on the correspondence between 
man and the higher mammals ill the structure of the 
brain ancl all other parts of the body. 

It may, however, be worth while to specify a few 
points, not directly or obviously connected with 
structure, by which this correspondence or relation­
ship is well shewn. . 

Man is liable to receive from the lower animals, aRG 

1 'Grosshirmvindungen des 
:Mensch en,' 1868, s. 96.· The 
conclusions of this author, as 
well as those of Gratiolet and 
Aeby, concerning the brain, will 
be discussed by Prof. Huxl ey in 

. the Appendix alluded to in the 
Preface to thi s edi tiOD. 

2 'Ley. sur la Phys.' 1866, p. 
890, as quoted by M. Dally, 
'L'Ordr e des Prim ates et Ie 
'I'ransformisme,' 1). 29. 

t 
\ 
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to communicate to them, certain diseases, as hydro­
phobia, variola, the glanders, syphilis, cholera, herpes, 
&c.; and this fact proves the close similarity 4 of 
theii' tissues and blood, both in minute structure ana 
composition, far more plainly than does their com­
parison under the best microscope, or by the aid of 
the best . chemi'cal analysis. lVlonkeys are liable to 
many of the same non-contagious diseases as we are; 
thus Rengger, 5 who observed for a long time 
the Gebus Aza?"m in its native land, found it liable to 

the usual symptoms, and which, when 
often recurrent, led to consumption. These monkeys 
suffered also from apoplexy, inflammation of the 
bowels, . and catar!l-ct in the eye. 1'he younger ones 
when shedding their milk-teeth often died from fever. 
Medicines producec1 the same effect on them as on us. 
Many kinds of monkeys have a strong taste for tea, 
coffee, and spirituous liquors: they will also, as I have 
myself seen, smoke tobacco with pleasure .6 Brehm 
asserts that the natives of north-eastern Africa catch 

3 Dr. 'vV. Laud er Lind say has 
treated thi s subject nt some 
length in tbe ' J ourn al of Mental 
Science,' Jul y 1871 ; nnd in .the 
'Edinbur gh VeterinnfY Heview,' 
July 1858 . 

. , A Reviewer has critici sed 
(' Bri tish Quar terly 
Oct. 1st, 1871, p. 472) what I 
have here said with much se­
verit y and contempt; but as I 
do not use t he term identi ty, I 
cannot see t hat I am greatl y in 
error . There appears to me a 
strong analogy be tween the 
same infection or contagion pro­
ducin g the same result, or one 

closely similar, in two distinct 
anim als, and the testin g of two 
distinct fluids by the same 
chemical reagent. 

6 ' N atur geschichte del' Siiuge­
thi ere von Paraguay,' 1830, s, 
50 . 

• 6 The same tastes are common 
to some anima ls much lower in 
the scale. MI'. A. Nicols in­
forms me that he kept in 
Queensland, in Austral ia, .three 

. indil"idual s of tue P haseolc6rctus 
cine1'eus ; and that, wiLhout 
havin g been taught in any way , 
they acquir ed a strong taste for 
rum, and for smoking to 1acco. 
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the wild by exposing vessels with strong beer, 
by which -they are made drunk. He seen some of 
these animals, which he kept in confinement, in . thi s 
state ; anel he gives a laughabl e account of their 
behaviour and stran ge grimaces. On the following 
morning 'they were very cross and dismal; they held 
their aching heads with both hands, and wore a most 
piti able expression: when beer .or wine was offered 
them, they turned away with disgust, but reli shecl the 

. juic e of lemons.7 An American monkey, an Ateles, 
aft er gettin g drunk on brandy, would never touch it 
again, and thu s was wiser than many men. These, 
tri fling facts prove how similar the nerves of taste must 
be in monkeys and man, and how similarly their whole 
nervous system is affected. 

1\ian is infested with int ernal parasites, sometimes 
causing fatal effects ; and is plagued by external 
parasites, all of which belong to the same genera or 
families as those infestin g other mammals, and in the 
case of scabies to the same species.s Thran is subject , 
like other mammals, birds, and even insects,9 t o that 
myste rious law, which causes certain normal processes, 
such as gestation, as well as the maturati on and 
duration of various diseases, to follow lunar periods. 
His wounds are repaired by the same process of 
healing ; and the stumps left aft er the amput ation of 

7 Brehm, ,' 'l'hierleben,' B. i. 
1864, s. 75, 86. On the Ateles, 
s. 105. Fer ' other analogous 
statements, see s. 25, 107. 

8 Dr. W. Lauder Lindsay, 
' Eilinburgh Vet. Review,' J uly 
1858, p. 13. 

9 With respect to insects see 
Dr. Laycock, "On a General 

Law of Vital Periodicity " 
'Br itish 'Association,' 1842. D'r. 
1\I[acculloch, ' Silliman's North 
American J ollrnal of Science ' 
vol. xvii. p. 305, has seen a 
sutIering from tertian agu';' , 
Hereafter I shall return to this 
subject. 

, 
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his limbs, especially durin g an early embryonic period, 
occasionally possess some power of regeneration, as in 
the lowest animals.10 

The whole process of that most important function, 
the reproduction of the species, is strikingly the same 
in all mammals, from the first act of courtship by the 
male,ll to the birth and nurturing of the young. 
}VIonk eys are born in almost as h'elpless a condition as 
our own infants; and in certain genera the young 
differ fully as much in appeal.'ance from the adults, as 
do our childr en from their full- grown parents. 12 It 
'has been urged by some writ ers, as an import ant 
distinction, that with man th e- young arrive at 
maturity at a much later age than with any other 
animal: but if we look to the races of mankind which 
inh abit tropi cal countri es the difference is not great , 
for the orang is believed not to be adult till the age of 
from ten to fifteen years.13 Man differs from woman 

10 I have given tho evidence 
on heacl in my , Varia tioll 
of Anima ls and Plants undcr 
Domesticat ion,' vol. ii. p. 15, 
and more coulel be adeled. 

11 " Mares e diversis generibus 
"Quadruman orum sine dubio 
"diguosclmt humanas 
" (1, mar ibus. Primum, credo, 
" odoratu, poste(1, (1,spectu. Mr. 
" Youatt , qui diu in Hortis 
" Zoologicis (Bestiariis) mcclicus 
"anim alium erat, vir in rebus 
"ob servandis cautus et S(1,g(1,X, 
"hoc mihi certi ssime prubavit, 
" et curatores ejnsdem loci et 
" alii e ministri s confirmaverunt . . 
"Si.r Andrew Smith at Brehm 
" notabant idem in Cynocepbalo. 

. " Ill ustrissimus e uvier otiam 

"ll arrat mult a de re, quit 
"uG opinor, nihil turpius potest 
" indicari inte r omnia hominibus 
" et Qltadrllmanis commllllia. 
"Narrat enim Cynoccphalum 
" q uendam in furorem inGidere 

." aspcctu feminarum aliquarum, 
" sed ncqu(1,quam accendi t(1,nto 
." fllrore ab omnIbus. Semper 
" eligeb(1,t juni ores, et dignos­
"cebat in turb lt, et advocabat 
" voce gestilque." 

12 Tbis remark is made with 
respect to Cynocephalus and 
the anthr opomorphous apes hy 
Geoffroy Saint-Hilaire . and 
Cuvier, ' Hist. Nat . des MammI­
feres,' tom. i. 1824. 

13 H n:d ey, ' Man's Place in 
N (1,tnre;' 18G3, p. 34 . 

'. 
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in size, bodily strength, hairiness, &c" as well as in 
mind, in the same manner as do the two sexes of 
mammals. So that the correspondence in general \ 
structure, in the minute structure of the tissnes, in \ 
chemical composition and in constitution, between 
man and the high er animals, especially the anthropo ­
morphous apes, is extremely close. 

Development.-Man is developed from an 
ovule, about the 125th o'f an inch in diameter, which 
differs in no respect from the ovules of other animals. 
The embryo itself at a very early period can hardly be 
distinguished from that of other memb.ers of the 

, vertebrate kingdom. At this period the arteries run 
in arch-like branch es, as if to carry the blood to 
branchire which are not present in the high er verte­
brata, though the slits on the sides of the neck still 
remain (J, g, fig. 1), marking their former position. 
At a somewhat lat er period, when the extremities are 
developed, "the £eet of lizards and mammals," as the 
illu st rious Von Baer remark s, "the wings and feet of 
"birds, no less than the hands and feet of man, all 
" arise from the same fundamental form." It is, says 
Prof . Huxley,14 "quit e in the later stages of develop­
'\ ment that the young hum an being presents markec1 
"diif el'ences from the young ape, whil e th e ' latter 
" departs as much from the dog in its developments, as 
" the man does, Startling as this last assertion may 
" appear to be, it is demonstrab ly tru e." 

As some of my readers may never have seen a draw­
ing of an embryo, I have given one of man and another 
of a dog, at about the same early stage of develop-

14 'Man' s Place iu NatW'e,' 1863, p. 67. 
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J;llent, carefully copied from two works of undoubted 
accuracy.15 . 

After the foregoing statements made by such high 
auth ori t ies, it would be superfluous on my part to give 
a number of borrowed details, shewin g that the embryo 
of man closely resembles that of other mammals. It 
may, however, be added, that the human embryo like­
wise resembles cert ain low forms when adult in various 
points of structure. For inst ance, the heart at first 
exists as a simple pulsating vessel ; the excreta are 
voided thr ough a cloacal passage; and the os coccyx 
proj E)cts like a tru e tail, " extending considerably 
"bey ond rudiment ary legs."IG In the embryos of 
all air-br eathin g vertebr ates, certain glands, called the 
corpora Wolffiana, correspond with, and act like the 
kidn eys of matur e fishesY Even at a lat er embryonic 
period, some strikin g resemblances between man and 
the lower animals may be observed. Bischoff says 
that the convolutions of the brain in a human frotus 
at the end of the seventh month reach about the same 
stage of development as in 'a baboon when adult."l s 
The great t()e, as Prof essor Owen remark s,19 "which 

15 The hum an embry o (upper 
fi g.) ' is from E cker , 'lcones 
Pby s.,'· 1851-1 859, tab. xxx . 
fig. 2. 'l'bis embryo was ten 
lines in length, so that the draw­
ing is much magni fied. The 
cT?bryo of the dog is from 
l3ls?hoff, , E ntwicklun gsge­
scblch.te des Hund e-Eie s,' 1845, 

Xl . fig. 42 D. 'l'bis drawing 
I S five t imes magnified, the 
embryo being t.wenty-five days 
old. The int ernal viscera hav e 
been omitt ed, and the uterine 
appendages in both drawin C1s 
r€moved. 1 was directed t o 

these fiaures by Prof. H;uxley, 
from whose work 'Man's Place 
in Nature,' the idea of giving 
them was taken. Hackel has 
also C1iven analoC1ous drawings 

b 0 h' ht ' in his ' Schopfungsgesc lC e. 
10 Prof. Wyman in ' o! 

American Acad. of SCIences, 
voL iv. 1860, p. 17. 

17 Owen, ' Anatom y of Verte-
brates,' vo!. i. p. 5?3. . 

18 'Di e Grossbil11wlDdungen 
. des Menschen,' 1868. s. 95. 

19 'Anatomy of Vertebrates, 
vol. ii. p. 553. 
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Fiv..1. Upp er figure human embryo, from Ecker. 
from DischolT. 

Lower figure that of a 

a. Fore-brain, cerebral hemispheres, 
&c. 

b. Mid.hrain, corpom qundrigemina. 
c. Hind-br ain, cerebeIlum, meduna 

d. Eye . 
e. 'Eur. 

f. First vi sceral arch. 
rIo Second visceral arch. 
H. Vertebral column<; and muscles 

in process of dcvclopDl( ut . 
i:, }extremities 
1\. Posten or . 
J,. Tail or os coccy". 



/ 

) 

I 

CHAP. I. RUDIMENTS. 15 

"forms the ' fulcrum when standing or walking, is · 
, "perh aps the most characteristic peculiarity in the 

"human structure;" but in an embryo, about an inch 
in length, Prof. Wym an20 found" that the great toe 
"was shorter than the others; and, inst ead of being 
" parallel to them, proj ected at an angle from the siele 
"of the foot, thus corresponding with the perm anent 
"condition of this part in quach-umana." I will 
conclude with a quotation from Huxley,21 who after 
asking, does man originate in a different way from a 
dog, bird, frog or fish? says, " the reply is. not doubt­
"ful for a moment; without question, the mode of 
" origin, and the early stages ofthe development of man, 
" are identical with those of the animals immediately 
"below him in the scale: without a cloubt in these 
" respects, he is far nearer to apes than the apes are to 
"the dog/' 

subj ect, though not intrin sically 
more important than the ' two last, will for several 
reasons be treat ecl here more fu11y.22 Not one of the 
higher animals can be named which does not bear some 
part in a rudimentary condition; and man forms no 
exception to the rul e. Rudimentary organs must be 
distinguished from those that are nascent; 'though in 
some cases the distinction is not easy. The former are 

- ", 
either absolut ely useless, such as the mammre of male 

20 'Pr oc. Soc. Nat. Hist.' 
Bost on, 1863, vol. ix. p. 185. 

21 Place in N ature,' p. 
65. 

22 had wri tten a rough copy 
of thIS chapter before reading a 
valuable paper, " Caratteri rudi­
men tali in ordine all' orio-ine del­
l' uomo " ( ' Annuario Soc. 

d.N at.,' Modena, 1867, p. 81), by 
G. Canestrini, to wh ich paper 
I am considerably 

has O'iven admirable dis­
cussions on "'this whole subject, 
uncleI' the title of Dys teleology, 
in his ' Generelle 
and'Schopfun gsgeschichte.' 

• 
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quadrupeds, or the incisor teeth of ruminants which 
never cut through the gums; oi- they are of such 
slight service to their present possessors, that we can 
hardly ' suppose that they were developed under the 
conditions which now exist. Organs in this latter 
state are ,not strict ly rudimentary, but they are tending 
in this direction. Nascent organs, on the other hanel, 
though not fully developed, are of high service to 
their 'possessors, and are capable of further develop­
ment . . Rudimentary organs are eminently variable; 
and this is partly intelligible, as they are useless, or 
nearly useless, and consequently are no longer sub­
jected to natural selection. They often become wholly 
suppressed. . When this occurs, they are nevertheless 
liable to occasional reappearance through reversion- , 
a circumstance well worthy 'of attention. 

The chief agents in causing organs to become rudi-
, mentary seem to have been disuse at that period of 

life when the organ is chiefty .used (and this is generally 
during maturity), and also inheritance at a corres­
ponding period' of life. The term " disuse" does not 
relate merely to the lessened action of muscles, but 
includes a diminished flow of blood to a part 01' organ, 
from being subjected to fewer alternations of pressure, . 
or from becoming in any way less habitually' active. 
Rudiments, however, may occur in one ' sex of ' those 
parts which are normally present in the other sex; , 
and such rudiments, as we shall hereafter see, have 
often originated in a way distinct from those here 
referred to. In some cases, organs have been reduced 
by means of natura.l selection, from havin? become 
injurious to the speCIes. changed , habIts of life. 
The process of reductIOn IS probably often aided 
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throu gh the two prin cipl es of compensation and 
economy of growth; but the lat er st age s of r eduction, 
aft er disuse has don e all th at can fairl y be attri buted 
t o it, and when the savin g to be .effected by the 
economy of growth woul cl be very small ,23 are difficult 
to und erst and. The final and compl ete suppr ession of 
a part , already useless and mu ch recluced in size, in 
:which case neith er comp ensation nor economy can 
come into play, is perhaps int elli gible by th E) aid of 
the hypoth esis of pangenesis. But as the whol e sub­
j ect of rud imentary organs has been discussed and 
illustr at ed in my form er work s,24 I need her e say no 
more. on this head . 

Rudim ents of variou s muscles h ave been observed in 
many parts of the hum an body; 25 and not a few 
muscles, which are r egul arly present in some of the 
lower anim als can occasionally be dete cted in man in 
a greatly reduc ed conditi on. E very one must have 

the power whi ch many anim als, especially hor ses, 
posse'ss of moving or twitchin g th eir skin; .and thi s is 
effect ed by the pcmniculus CCt'f·1WSUS . R emnants of thi s 
muscle in an efficient sta t e ar e found in various parts 
of our bodi es ; for ins tance, th e muscle ' on the fore­
head, by which th e eyebrows are raised. The pla tysma 
myoides, which is well developed on the neck, belon gs 

23 good cr it icisms on 
t hi f! subject been given by 
Messrs. blune and Mivart in 
' T ' ransact. Zoolog. Soc.' 1869 
, 01. vii. p. 92. ' 

'Variation of Animal s and 
Plants under D omest icati on ' 
vol. ii. pp. 317 and 397. 
also 'Or igin of Species ' 5th 
edit. p . 535. ' 

25 .1!' • , or ills tance M. Richard 
( A.nnales des SciencEs Nat . 

VOL. I . 

3rd series, Zoolog. 1852 , to m. 
xvii i. p. 13) describes and figu res 
rud,iment s of what he cal ls th e 
"mu scle pedi eux de la main," 
wh ich he says is sometim es 
" infin im ent petit." Another 
m uscle called " Ie t ibial poste­
ri aur " 'is crenera lly quit e absent 
in the but appenrs from 
time to tim e in a mo re or less 
rudim en tary condition . 

c 
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to this system. Prof. Turner,. of Edinburg h, has 
occasionally detected; as he' informs me, muscular I 

fasciculi in nve different situations, namely in the \ 
axillre, near the scapulre, &c., of which must be \ 
referred to the system of the He has 
also 'shewn2G that the ste1'nctlis or sternalis 

which is not an extension of the 
abdomina lis, but is closely allied to the 
occurred in the proportion of about thr ee per cent. in 
upwards of 600 bodies : he !Ldds, that thi s muscle 
affords " an excellent illustr ation of the statement 
"that occasional and rudimentary stru ctur es are 
" especially liable to variation in arrang ement." 

Some few persons have the power of contracting th e 
superficial muscles on thei:' scalps ;. and these muscles 
are in a variable ·and partIally rudImentary conditi on. 

A. de Candolle has communicated to me a curious 
instance of the long-continued persistence or inh eri­
tance of this power, as well as of its develop­
ment. He knows a family, in which one member, the 
present head of the family, could, when a youth; pit ch 
several heavy books from his head by th e movement of 
th e scalp alone ; and he won wagers by performin g thi s 
feat. His father, uncle, gran dfather, and ' his three 
childr en possess the same power to the same unu sual 
degree. This family became divided eight generations 
[1,0'0 into two branches ; so that the ' head of the above-

<=> 
mentioned branch is cousin in the seventh degree to 
the head of the other branch. Thi s distant cousin 
resides in another part of Fl'ance ; and on being asked 
whethe r he possessed the same facult y, immediate ly 
exhibite d his power. This case offers a good illustra-

26 Prof. W. Turn er, ' Proc. Royal Soc. Edin burgh,' 1866-67, p. 65. 
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t ion how persistent may be the t ransmission of an 
absolut ely useless faculty, probably derived from our 
remote semi-hum an progenitors; since many monkeys 
have, and freque:q.tly use the power, of largely moving 
th eir scalps 'up and down.2i 

The extrin sic muscl es which serve to move the 
ext ern al ear, and th e in trin sic muscles which move the ' 
differen t parts, are in a rudim entary condition in man, 
and they all belong to the syst em of the they 
are also variable in develol)ment, or at least in fun ction. 
I have seen one man who could Cir!1w the whole ear 
forwa rds ; other men can draw it upwards ; anoth er 
who could draw it backwards ; 28 and from what one 6f 
the se persons told me, it is. probable th at most of us, 
by often touchin g our ears , and thus directing our 
attenti on towards them, could recover some power of 
movemen t by repeated t rials. The power of erectin g 
and c1.u."ecting the shell of the ears t o the various 
points of the compass, is no doubt of the high est 
service to many anim als, as they thus perceive the 
dir ection of danger; but I have never heard, on 
sufficient evidence, of a man who possessed th is power, 
the one which might be of use to him. The whole 
externa l shell may be considered a rudim ent, to­
gether with the various folds and prominences (helix 
and anti-h elix, tragus and ant i-t rag us, &c.) which in 
the lower ani mals 'strengthen and supp ort the ear 
.vhen erect, without adding much to its weight. Some 
authors , however, suppose that the cart ilage of the 
shell serves to t ransmit vibra ti ons to the acoustic 

'Z7 See my , Expression of the 
Emotions in Man and Animals ' 
1872, p. 144. ' 

28 Canestr ini quote s Hyr tl. 

( ' A=u ario della Soc. _ dei 
atura li ,ti, JHodena, 186 (, p. 

97) to t he same effect. 

C 2 
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nerve; but 1\'1:1'. Toynb ee,29 after collecting all th e 
evidence on this head, conclud es th at the i 

external shell is of no distinct use. The ears of th e \ 
chimpinzee and orang are curiously lik e th ose of '. 
man, and the proper muscles are lik ewise but very 
slightly developed.30 I am also assured by the keeper s 
in the Zoological Gardens th at the se animals never 
move or erect their ears ; so that they are in an equall y 
rudim entary condition with those of man, as far as 
functi on is concerned. Why these anim als, as well a,s 
the progenitors of man, should have lost the 1) ower of 
erectin g their ears, we canJ?ot say. It may be, though 
I am not satisfied with this view, that owing to th eir 
arboreal habits and great str ength they were but littl e 
exposed to danger, and so during a lengthen ed period 
moved their ears but little, and thu s gradually lost 
the power of moving them. This would be a _­

case with that of those large and heavy birds, which 
fr om inhabitin g oceanic islands, have not been exposed 
to the attacks of beasts of prey, and hav e consequently 
lost the power of using th eir wings , for ,flight. The 
inability to move the ears in man and several apes is; 
however, partly compensated by the fr eedom with 
which they can move the head in a horizontal 'plane, so 
as to catch sounds from all dir ect ions. I t has been 
asserted that the ear of man alone possesses a lobul e ; 
but" a rudiment of it is found in the gorill a ;" 3 1 and, as 

29 "1' he Diseases of the Enr ,' 
bv J. 1'oynbee, F.R.S ., 1860, p . . 
12. A distinguished phy siulo­
gist, Prof. Preyer, informs me 
that be bad lately been expen ­
mentinO' on the function of tbe 
shell otthe ear, and has.come to 

nearly the sarr.e conclu sion as 
that given here. , 

30 Pruf . A . Macalist er, 'An­
nals and Mag . of Nat. History' 
vol. vii., 1871, p. 342. ' 

81 Mr. St. George . Mivart 
'El emen tary . Anat omy,' 187 3: 
p.3 96. 
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,I hear from Prof. Preyer, it is not rarel in the ' 
negro. . 

The celebrated sculptor, M1'. Woolner, 
one littl e peculi arity in the ext ernal ear, which he has 
often observed both in men and women, and of which 
he perceived th e full signific ance. His att ention was 
first call ed to the subj ect whilst at work on his figur e 
of Puck, to which he had giv en point ed ears. He was 
thus led to examin e the ear s of various monk eys, and 
subsequently more car efully 
t hose of man. The peculi arity 
consist s in a littl e blunt point, 
proj ectin g fr om the inwardly 
folcled margin, or heli x . When 
present, it is develop ed at birth, 
and, to Prof. Lud wig 
Meyer , more fr equently in man 
t han in woman. Mr. W ooln er 
made an exa ct mod el of one such 
ca, se, and sent me the accom-

Fi g . 2. Human E ar, modelled 
panying drawin g. (Fi g. 2.) 'hi d d rawn by 1\[r. w ooloer . 

Th . t I . a The projectin g point. ese pom s not i on y proj ect . 
inw ards to wards th e cen tre of the ear, but oft en a littl e 
out wards fr om its pl ane , so as to be visibl e wh en the 
h ead is viewed fr om directly in front or behind. They . 
are variable in size, somewhat in positi on, standin g 
eith ex a littl e h igher or lower; an d th ey sometim es 
occur on one ear and no t on th e other. They are not 
con fined to mankin d for I observ ed a case in one of the 
spieler -monkeys beelzebuth) in Zoological 
Garelens ; anel Dr. E. R ay L ankester informs me of 
another case in a chimpanz ee in th e gar elens atHambul'? 
The helix obviously cons ists of the extreme margm 
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of the ea.r folded inwards ; and this folding appears (\ 
to be in some . manner connectee1 with the whole ex- \ 
tern al ear being permanently pr'essed backwards. In 
many monkeys, which do not stand high in the orc1er: as 
baboons and some species of macacus,32 the upp er portIOn 
of' the ear is slightly llointed, and the margin is not at all 
f'olded inwards ; but if' the margin were to be thus folded, 
a sligh t lloint would necessarily project inwards towards 
the centre, and probably a little outwards from the 
plane of the ear; and thi s I believe to be their origin in 
many cases. On the other hand, Prof. L. Meyer, in an 
able paper recently publish ed,33 maintains that the 
whole case is one of mere variabiiity; and that the 
projections are not real ones, but are due to the 
internal ca1:tilage on each side of the points not having 
been fully developed. I am quite ready to admit that 
this is the correct explanation in many instances, as in 
those figured by Prof. 1\ieyer, in which there are 
several minute points, or the whole margin is sinuous. 
I have myself seen, throu gh the kindness of Dr. L . 

. t.he of a microcephalous ie1iot, on which there 
1S a·proJectlOn on the outside of the ' helix and not on 
the foldeel edge, so that thi s point 'can have no 
relatlOn to a former apex of the ear. Nevertheless in 

cases, my original view, that the points are 
of the tips of formerly erect and pointed ears, 

stlll seems to me probable. I think so from the 
frequ ency of and from the gene-ral 
correspondence m ·POs1tlon with that of the tip of a 

32 See alS!? some remarks, and 186\) 6 1 
the drawings of the ears of the 33 ,pp. ane \)0. 
L d · "I[ . Ueber das Darwiu' sche emuroi ea., ill 1\ essrs. Murie SPltzohr, Archiv flil' 
and Mivart's excellent paper in Aunt. und Phy s. 1871, 1). 485. 
'Tran sact. Zoolog. Soc.' vol. vii. 
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pointed ear. In one case, of which a photograph has 
beeD: sent me, the projection is so large, 'that supposing, 
in accordance with Prof. Meyer's view, the ear to be 
made perfect by the equal development of the cartilage 
throughout the whole extent of the margin, it would 
have covered fully one-third of the whole ear. Two 
cases have been communicated to me, one in North 
America, and the other in England, in which the upper 
margin is not at all folded inwards, but is pointed, so 
that it closely resembles the pointed ear of an ordinary 
quadruped in outline. In one of these cases, which 
was that of a young child, the father compared the ear 
with the drawing which I have givenS-1 ofthe ear of a 
monkey, the _niger, and says that their 
outlines are closely similar. If, in these two cases, the 
margin had been folded inwards in the normal manner, 

' an inward projection must have been formed: I may 
add 'that in two other cases the Qutline still remains 
somewhat pointed, although the margin of the upper 
part of the ear is normally folded inwards-in one of 
them, however, very narrowly. The following woodcut 
(No.3) is an accurate copy of a photograph of· the 
fretus of an orang (kindly sent me by Dr. Nitsche), in 
which it may be seen how different the pointed outline 
of the ear is at this period from its adult condition, 
when it qears a close general resemblance to that of 
man. It is evident that the folding over bf the tip of 
such an ear, unl ess it changed greatly during its 
further development, would give rise to a point pro­
jecting inwards. On the whole, it still seems to me 
probable that the points in question are in some cases, 
both in man and apes, vestig es of a former condition. 

34 'The E xpres'sion of the Emotions,' p. 136. 
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The nictit ating membrane, or third eyelid, with its 
accessory muscles and other structur es, is especially 
well developed in birds, and is of much functional 
import ance to them, as it can be rapidly drawn across \ , 
the whole eye-ball. It is found in some reptil es and 
amphibians, and in certain fishes, as in sharks. It is 
fairly well developed in the two lower divisions of the 

Fig, 3, Fc:ctus of an Orang, Ex act copy of a photograph , shewing the form of 
tbe eur at thi s curly age. 

series, namely, in the monotr emata and 
marsupials, and in some few of th e high er mammals, as 
in th e walru s. But in mall, the quadrum ana, and most 
other mammals, it exists, as is aclmitt ed by all anato ­
mists, as a mere rudim ent, called th e semilun ar fold. 35 

The sense of smell is of the highest importa nce to 

35 Miilier's ' Elements of 
Ph ysiology,' E ng. t ranslat." 1842, 
,01. i i. p. 1117. Owen, 
tomy of Verte bra tes,' vol. 111. p. 
260; j bid. on th e "Valrus, 
'P roc. Zoolog. Soc.' November 
8th, 1854. . i:iee also H. Knox, 

, Great Arti sts and Anatomists ' 
p. 106. . T his r udim ent ap­
parent ly IS somewhat larO'er in 

and Austmlian s'" tha n 
III Eur opeans, see Carl V oat 
' Lectur es on Man,' Eng. 
lat . p. 129. 
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tJ;1e greater number of mammals-to some, as the 
l'jumillan ts, in warning them of danger; to oth ers, as 
t he carnivora, in finding their prey; to other s, aga in, 
as the wild boar, for both purpos es combined. But 
the sense of smell is of extremely slight service, if 
any, even t o the dark colourecl races of men, in whom 
it is much more highly developed th an in the white 
an d civili sed r aces .3 G Neverth eless it does not warn 
th em of dan ger, nor g)lide them to their food; nor 
does it preven t the E squim aux from sleeping in the 
most fetid atmo sphere, nor many savages from eat ing 
h alf-putrid meat. In Europ eans the power ' differs 
greatly in different individual s, as I .am assured by an 
eminent who possesses this sense highly 
dev elop ed, and . who has attended to the subject. Those 
who believe in the principle of gradual evolution, will 
not readily admit that the sense of smell in its present 
state was ori g inally acquired by man, as he now exists. 
H e inh erits the power in an enfeebled and so far rudi­
mentary condition, from some early prog enitor, to 
whom it was hi ghly servic eable, and by whom it was 
continually used. In tho se anima ls which have this 
sense highly develop ed, such as dogs and hor ses, the 
recollection of persons and of plac es is strongly 

80 The account O'i ven by observati ons on the conn ection 
tIumbo ldt of the of sm ell betwe en the power of smell and 
possessed by the na tiv es of the colouring matter of the 
South America is well known, muc ous m emb rane of the ol­
and has been confirme d by fac tory region, as well as of the 
others. M. l3:ouzeau (' E tudes s kin of the body. I hav e, there­
sur Fa cult cs Mental es,' .&c., spoken in the t ext ?f the 
tom . 1. 1872, p. 91) as er ts tha t dark- coloured races havlllg a 
he repea tedly m ade experim ents , finer sense of sme ll than the 
and. proved that N egroes and white races. See hi s paper, 
!udtan s Could recogni se persons ' Medico - Chirur gical Transac­
III the dark by their odour. Dr . ti ons,' Lond oD, vol. lui., 1870, p . 
W. O",le has m ade some carious 276 . 



26 THE DESCENT OF MAN. P ART 1. 

associated with their odour; and we can thus perhaps 
und erstand how it is, as " Dr. Maudsley h as truI:r 
n imarked,37 that the sense of smell in man 
" singul arly effective in recalling vividly the ideas and 
" images of forgotten scenes anel places." 

Man differs conspicuously from all the other 
Prim ates in being almost naked. But a few short 
straggling hairs are found over the greater part of the 
body in the man, and fine dow.n on that of the woman. 
The different races differ much in hairine ss ; ancl in 
the individuals of the same race the hairs are highly " 
variable, not only in abundance, but likewise in 
position: ,thus in some Europe ans the shoulders are 

. quite naked, whilst in .others they bear thick tuft s of 
hair.3s Ther e can be littl e doubt that the hairs thus 
scattered over the body are the rudim ents of the uniform 
hairy coat of the lower animals. This view is rendered 
all the more probable, as it is known that fine short and , , 

on th e limbs and other parts of the 
body, occaslOnally become developed into "thick set, 
long,. and rath er coarse dark hairs," when abnormally 
noun shed near old-standing inflamed surfaces.39 

I am informed by Sir J ames Paget that often several 
members of a family have a few hair s in their eyebrows 

than the others; so that even this slight . 
pecuhanty seems to be inherited. These hair s too 
seem to have their representat ives ; for in the 
panzee, and in certain species of Macacus, ther e are 

37 'The Physiology and Pa­
thology of Mind,' 2nd eclit. 
1868, p. 134. 

38 E schricht, Ueber clie Rich­
tung der Haat"e am mensch­
lichen Karper, 'MiUler's Archiv 

fUr A nat. uncl Phys.' 1837, s. 
47. I shall often have t o refer 
to thlR very curious paper. 

39 Paget, C Lectures on Sur ai­
cal Pa tholoay' 1853 vol 1" 0p. 71. '" , , .. 
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scattered hairs of considerable length rising from the ' 
:q!aked skin above the eyes, and corresponding to our 
'eyebrows; similar long hairs project from the hairy 
covering of the superciliary ridg es in some baboons. 

The fine wool-like hair, or so-called lanugo, with 
which the human fmtus during the sixth month is 
thickly covered, offers a more curious case. It is first 
developed, during the fifth month, on the eyebrows 
and face, and especially round the mouth, 'where it is 
much longer than that on the head. A moustache of 
this kind was observed by E schricht 40 on a female 
fmtus; but is not so sm:prising a circumstance as 
it may I at first appear, for the two sexes generally 
resemble each other in all external characters durin g 
an early period of growth. The direction and arrange- ' 
ment of the hairs on all part s of the fmtal boely are 
the same as in the adult, but are subject to much 
variability . • The whole surface, including even the 
forehead and ears, is thu s thickly clothed; but it is 
a significant fact that the palms of the hands and the 
soles of the feet are quite naked, like the inferior 
surfaces of all four extremities in most of the lower 
animals. As this can hardly be an accidental 
coincidence, the woolly covering of the fmtus proD ably 
represents the first permanent coat of hair in those 
mammals which are born hairy. Thr ee or four cases 
have been recorded of persons born with their whole 
bodies and faces thickly covered with fine, long hairs; 
and this str ange condition is strongly inherit ed, and is 
correlated with an abnormal condition of the teethY 

40 Eschricht, ibid. s. 40, 47. 
41 See my 'Variation of Ani­

mals and Plants under Domesti-

cation,' vol. ii. p. 327. Prof. 
Alex. Brandt bus recently sent 
me (Ill addit ional case of a fath er 
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Prof. Alex. Brandt informs me that he has comp ared 
the , hair from the face of a man thus char acterise t 
aged thirty-five, with the lanugo of a fretus, and find s' 
it quit e similar in therefore, as he r emarks, 
the case may be attributed to an arrest of deyelopment 
in the hair, togeth er with its continued growth. 
Many 'delicat e childr en, as I have been assurecl by a 
'Surgeon to a hospit al for childr en, have their b acks 
-coverecl by rather long silky hairs; and such cas es 
prob ably come under the same head. 

It appears as if the posterior molal' or wisdom-t eeth 
were tendin g to become rudim entary in the mor e 
oivilisecl races of man. These teeth are rath er smaller 
than the oth er molars, as is lik ewise , the case with the 
'Correspondin g t eeth in the chimpanzee and orang ; 
and' they have only two separat e fangs. They do not 
cut throu gh the gums till about the seventeenth year, 
and I have been assured that they are much more 
liable t o decay, and are earlier lost than the oth er 
tee th; but this is denied by some dentists. 
They are also much more liabl e to vary, both in 
stru ctur e and in: the period of their developm ent , than 
the oth er teeth.42 In the races, on the oth er 
hand, the wisdom-teeth are usually furni shed with 
t hree separate fangs, and are gener ally sound; ''th ey 
also differ from the other molars in size, less than in 
t he Caucasian racesY Prof. Schaaff1;tausen accounts 

and son, b?rn !n Russia, 
these I have ,re­
ceived clrawmgs of both from 

Paris. T th ' 1I .K 
41 Dr W ebb, ' ee III "U an 

and An thropoid Apes,' as 

quoted by Dr. C. Cartel' Blak e 
in ' Anth ropological R eview,' 
Jul y 1867, p. 299. 

43 Owen, ' Anato my of V e rte­
b1'a tes,' vol. iii. pp. 320, 32 1 and 
325 . ' 
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this differ ence between the races by "the posterior 
portion of the jaw being always shortened" in 

those that are civilised, 44 and this shortening may, I 
be attributed to civilised men habitually 

feeding on cooked fooel, and thus their 

) 

less. I am mformed by Mr. Brace that It IS becommg 

\. 

, quit e a common practice in th e United States to 
remove some of the molar teeth of children, as the jaw 
does not grow large enough for the perfect develop­
ment of the normal number. 45 

" 

With respect to the alimentary canal, I have met 
with an account of only a single rudiment, namely the 
vermiform appendage of the mecum. ,The crecum is a 
branch or diverticulum of the int estin e, endin g in a 
cul-de-s ac, and is extremely long in many of the lower 
veget able-feeding mammals. In the marsupi al koala 
it is actually mOl"(9 than thrice as long as the whole 
"!:>ody:46 It is sometimes produced into a long gradually­
t aperin g point; and is sometimes constrict ed iJ;l. part s. 
It appears as if, in consequence of changed diet or 
habits, the mecum had become much shortened in, 
various animals, the vermiform append age being left 
as a rudiment of the shortened part, That thi s 
appendage is a rudiment we may infer from its small 

, , 
SIze, and from the evidence which Prof. Canestrini 4i 

has collected of its variability in man. It is occasion-

h
44 'On the Primitive Form of 

: e Skull,' En g: translat. in 
Anthrop olog ical Review' Oct. 

1868 , p. 426 . ' 
.., Prof. Mont egazz!L writes to 

m e from Florence, that he has 
lately been studyinO' the last 
m olar teeth in th" d 'er t races of e lll eren 

man, and has come to 

the same conclusion as that 
O'iven in my text, viz. , that ill 
the higher or civili sed races 
they are on the road toward,; 
atrophy or elimination . 

46 Owen, ' Anatomy of Vert e­
brates,' vol. iii. pp. 416, 434, 44L 

47 , Anu .lario della Soc. d . 
N at.' Modena, 1867, l? 94. 
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ally quite absent, or again is largely developed. The 
passage is sometimes completely closed for half or 
two-thirds of its length, with the terminal 'part coxt.­
sisting of a flattenecl solid expansion. . In the orang\' 
this appendage is long and convoluted: in man it 
arises from the end of the short mecum, and is 
commonly from four to five inches in length, being 
only about the of an in diameter . Not only 
is it useless, but It IS sometImes the cause of death, of 
which fact I have lately heard two inst ances : this is 
due to small hard bodies, such as seeds, entering the 
passage, and causing . 

In some of the lower Quadrum ana, in the Lemuridm 
and Carnivora, as well as in many marsupi als, there is 
a passage near the lower end of the humeru s, called 
the supra -condyloid foramen, through which the great · 
nerve of the fore limb and often great artery pass. 
Now in the humerus of man, there IS generally a trace 
of thi s passage, which is sometimes fairly well deve­
loped, being formed by a hoo.k-like process 
of bone, completed by a band of hgament: Dr. 
Struthers, 49 who has to. the subject, 
has now shewn that thIS pecuhanty IS sornetirn 
inh erited, as it has occurred in a father, and in no Ie:: 

18 M, C. Martins ("D e l'UnitC 
Organique," in ' Revue d;s 
Deux Mondes,' Ju ne 15, 186"" 

16) and Hiickel (' Generelle 
B. ii. s. 278), 

h ve both remarked on the 
,a Jar fact of this rudiment smgu , h 

sometimes causmg deat ' . . 
49 With respect to 

t see Dr Struthers m the 
anee, . 1873 d 
'L cet' Feb . 15, ' an an , 'b 'd another important paper, 1 1 ., 

J an. 24, 1863, p. 83 D 
• Knox, as I am informed r. 

the anatomist who' ',vas 
attentIOn to thi s peculia' drew 
ture in man; see r. struc_ 
Artists and Anatomists ' Great 
See also an important' p. 
on this ' process by Dr tnemOlf 
in the ' Bulletin de l'A ' GrUber, 
de St. Petersbo'Urg' I mp. 
1867 f p. 448. ' am, x ii. 

/ 
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than four out of his seven children. When present, 
the great nerve invariably passes through -it; and this ' 

. cl{early indicates that it is tue homologue anclrudiment 

/! t the supra-cond!loid foramen o.f the lower 
Prof. Turner estlmates, as he mforms me, that It 
occurs in about one per cent. of recent skeletons. But 

,1 if the occasional development of this structure in man 
is, as seems probable, due to reversion, it is a return 
to a very ancient state of things, because in the higher 
Quadrumana it is absent. 

There is another foramen or , perforation in the 
hum erus, occasionally present in man, which may be 
called the inter-condyloid. This occurs, but not 
constantly, in various anthropoid and other apes,50 
and likewise in many of the lower animals. It is 
remarkable that this perforation seems to have been 
present in man much more frequently during ancient 
times than recently. :nil'. Busk 51 has collected the 
following evidence on this head: Prof. Broca " noticed 
"the perforation in four and a half · per cent. of the 
"arm-bones collected in the 'Cim etiere du Sud,'-at 
" Paris; and in the Grotto of Orrony, the contents of 
"which are referred to the Bronze period, as many as 
" eight humeri out of thirty-two were peJ.'forated; but 
"this extraordinary proportion, he thinks, might be 
"du e to th'e cavern ,having been a sort of 'family 
." vault.' Again, M. Dupont found thirty per cent. 

, GO Mr. St. Mivart, 
Phil. 1867, p. 

51 "0 
ra1 tar" ,n, t he Caves of Gib-
• , 'I ansact . In terna t. Con-

of Prehist . A rch.' Th ird 
l::)esslOn, 1869 , p . 159. P rof. 
'Wyman has late ly shewn 

(Fourth Annual Report, Pea­
bod y Museum, 1871, p. 20), 
t ha t this perfora t ion is present 
in thi r ty-on e per cent . of s?roe 
hwnan rema ius from anClent 
moun ds in the Western Umted 
S ta tes and in Florida. It 
fr equ ; nt ly OCCllrs in the negro. 
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" of perforated bones in th e caves of the Valley of 
" the Lesse, belonging to the Reindeer period; whil st 
"l\L Leguay, in a sort of dolmen:at ATgenteuil, 
"twenty-fi ve per cent. to be perforat ed ; and M,. 
" Prun er-Bey found twenty -six per cent. in the same 
"condition in bones from Vaureal. Nor should it 
"be left unnoti ced that M. Prun er-B ey states th at 
"this condition is common in Guanche skeletons." 
It is an int erestin g fact th at ancient races, in 
this and several other cases, more frequently present 
stru ctur es which resemble those of th e lower animals 
than do the modern. One chief cause seems to be 
that the ancient races stand somewhat nearer in 
the long line of descent to their remot e animal-lik e 
progenitor s. 

In man, the os coccyx, together with certain oth er 
vertebrre hereafter to be described, thou gh function ­
less as a tail, plainly represent thi s part in ' oth er 
vertebrate animals. At an early embryonic period it 
is free, and projects beyond th e lower extremiti es; as 
may be 'seen in the drawing (Fi g. 1.) of a hum an 
embryo. Even . after . birth it has been known, in 
certain rare and · anomalous cases,52 to form a small 
external rudiment of a tail. The os coccyx is short , 
usually includin g only four vertebr re, all anchylosed 
together : and these are in a 'rudim entary condition , 
for they consist, with the exception of the basal one , ,/ 

• 52 Quat refages has lately col­
lected the evidence on this 
subj ect. ' Revue des OOUl'S 
Scientifiqu es,' 18??- 1868, p. 
625. I n 1840 FleIschmaDl?- ex­
hibi ted a human bean ng a 
free tail, which, as IS not always 
the case, . included vertebral 

bodies; and "s t ail was criti ­
cally e:xamined by the mHny 
?natomlsts present at the meet­
Ing of natur:1lis.ts at Erlan gen 
(see In . Niederlandi­
schen ArchlV ftir Zoologip. 
December 1871). • 

r 
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of the centrum alone.53 They are furni shed with some 
small muscles; o.ne of which, as I am inform ed by Prof . 
:.rurner, has been expres sly describ ed by Theile as a 
rudiment ary repetition of the extensor of the tail, a 
muscle which is so lar gely developed in man y mammals. 

The spinal cord in man extends only as far down­
wards as the last dorsal or first lumb ar vertebr-a; but 
a thr ead-like structur e (the jilwJn terrnina le) runs down 
the axis of the sacral part of the spinal canal, and even 
along the back of the coccygeal bones. The upp er 
part of this filament, as Prof. Turn er inform s me, is 
undoubtedly homologous with the spinal cord; but the 
lower part apparently consists merely of the pia rnater, 
or vascular inv esting membr ane . . E ven in this case 
the os coccyx may be said to possess a vestige of so 
imp ortant a structur e as the spinal cord , tho ugh no 
longe r enclosed within a bony can al. The followin g 
fact, for which I am also ind ebted to PJ;of. Turn er, 
shews how closely the os coccyx corre spond s with the 
true t ail in the lower anim als : Luschka has. r ecently 
dis covered at the extremity of the coccygeal bones a 
very peculiar convoluted body, which is continuou s 
with the middl e sacral artery; and thi s dis covery led 
Krause and lVIeyer to examine the t ail of a monk ey 
(l\facacus), and of a cat, in both of whi ch they found 
a simil arly convolut ed body, thou gh not at the ex-
tremity. 

The r eproductive system offers various rudim entary 
structur es ; but these differ in one imp ortant respect 
fr?m the foregoing cases. H ere we are not concerned 
wIth the vestig e of a part which does not belong to 
the species in an efficient state. but with a part , . 

Il3 Owen , ' On the Natur e of Limbs,' 1849, p. 114. 
VOL. r.o D 



32 THE DESCENT OF MAN" PART I. 

"of perforated bones in the cayes of the Valley of 
" the Lesse, belonging to the Reindeer period; whilst 
" M. Leguay, in a sort of clolmen:at Argenteuil, observ{{d 
"twenty-five per cent. to be perforat ed; and 
" Prun er-Bey found twenty- six per cent. in th e same 
"condition in bones from Vaureal. Nor should it lJ j 
"be left unnoticed that M. Pruner-B ey states that r 
"thi s condition is common in Guanche skeletons." 
It is an intere stin g fact that ancient races, in 
this and several other cases, more frequ ently present 
structur es which resemble those of the lower animals 
than do the modern. One chief cause seems to be 
that the ancient races stand somewhat nearer in 
the long line of descent to their remote animal-like 
progeni tors. 

In man, the os coccyx, together with certain other 
vertebrre hereafter to be described, thou gh function­
less as a tail, plainly r epresent this part in other 
vertebrate animals. At an early embryonic period it 
is free, and projects beyond the lower extremiti es ; as 
may be 'seen in the drawing (Fig. 1.) of a human 
embryo. Even , after , birth it has been known, in 
certain rare and .' anomalous cases,52 to form a small 
external rudiment of a tail. The os coccyx is short, 
usually including only four vertebrEe, all anchylo sec1: 
together: and these are in a 'rudimentary condition, 
for they consist, with the exception of the basal one, 

, 52 Quatrefages bas lately col­
lected th e evidence on tbi s 
subject . ' Revue des Cours 
Scientifiques,' 18? ,!-1868, p. 
625. In 1840 FleIscbman? ex­
hibited a hum an bearmg a 
free tail whicb, as IS not always 
the included vertebral 

bodies; and. 's tai l \yas criti ­
cally e;x:amlDed by the many 

pres.eut at the meet­
mg of natur alists at E rl n 
(see in , NiederfDgdi-
scbeu Archlv f " , an . 

Ul Zool glfl 
December 1871). 0 " 
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(jf tlie centrum alone.53 They are furni shed with some 
small muscles; o,ne of which, as I am inform ed by Prof. 
:furn er, has been expr essly described by Theile as a 

J" rudim entary repetition of the ext ensor of the tail, a 
muscle which is so lar gely developed in many mammals. 

The spinal cord in man extends only as far down­
wards as the last dOl'sal or first lumb ar vertebl'"a; but 

, a thr ead-like structur e (th e termina le) run s down 
, the axis of the sacral part of the spinal canal, and even 

along the back of the coccygea l bones. The upp er 
part of this filament , as Prof. Turn er informs me, is 
undoubt edly homologous with the spinal cord; but th e 
lower part apparently consists merely of th e pia matm', 
or vascular investin g membr ane. ' Even in thi s case 
the os coccyx may be said to possess a vesti.ge of so 

a stru ctur e as the spinal cord, thou gh no 
longer enclosed within a bony canal. The following 
fact, for which I am also ind ebted to Prof. Turn er, 
shews how closely the os coccyx corr esponds with the 
true tail in the lower animals: Luschka haS:- r ecently 
discovered at the extremity of the coccygea l bones a 
very peculiar convolut ed body, which is continu ous 
with the middl e sacral artery; and thi s discovery led 
Krause and Meyer to examine th e tail of a monkey 
(Macacus), and of a cat, in both of which they found 
a similarly convolut ed body, though not at the ex­
tremit y. 

The reproductive system offers various rudim entary 
structures ; but these differ in one important respect 
fr?m the foregoing cases. H ere we are not concerned 
WIth the vestige of a part which does not belong to 
the species in an efficient state. but with a par t , . 

53 Owen, 'On the Nature of L imbs,' 1849, p. 114. 
VOL. r ; D 
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efficient in the one sex, and represented in the other 
by a mere rudiment. Neverth eless, the occurr ence of 
such rudim ents is as difficult to explain, on the beli'ef 
of th e separate creation of each species, as in the fore\ 
going cases. H ereafter I. shall have to recur to these "\ 
rudim ents, and shall shew that their presence generally 
depends merely on inherit ance, that is, on parts 
acquired by one sex having been parti ally tran smitt ed 
to the other. I will in this place only give some 
instances of such rudiments. It is well known th at 
in the males of all mammlt!s, including .man, rudi­
mentary mammre exist. These in several instances 
have become well developed, and have yielded a copious 
supply of milk. Their ide?tity in the two 

, sexes is likewise shewn by theIr occasIOnal sympath eti c 
enlargement in both durin g an attack of the measles. 
The p?'ostaticct, which has been observed in 
many male mammals, is now universally acknowledged 
to be the homologue of the female uteru s, together 
with the connected passage. It is impossible to read 
Leuckart' s able description of thi s organ, and his 
reasoning, with out . admitti ng th e justness of his 
conclusion. This is especially clear in th e case of 
those mammals in which the tru e female uterus 
bifur cates, for in th e males of these the vesicula like-

bifurcates. 54 Some other rudimentary structur es 
belonging to th e reproducti ve systom might have been J ( ' 

here 

51 Leuckart, in Todd's ' C?'clop. ill development as Well ' 
9 I other characters. as ill of Anat.' 184 - " ', 1'0, I V. ) 

1411';. In man 0lil'$all .IS 55 See, on th is subject 0 ' 
v t ' Anatomy of tre"teb' ' , well, . I from three 0 SIX nes III v, Jat I fll but, like so, many other ii i. pp. 675, 676, 706. ' es, yo. I 

end' ' ltal'Y lX1.l' t o It IS val'lable ru Imel " \ 
, 
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The bearing of the thr ee gr eat classes of fact s now 
g iven is un n;tist akeable. But it woul cl be sup erfluous 
ifully to r ecapitul at e the lin e of argument given in 

" detail in my 'Ori gi,n of Species .' The homqlogical 
constructi on of the wh ole fr ame in th e memb ers of the 
same class is int elli gibl e, if we admit th eir descent 
from a common pro genit or, toget her with their sub­
sequen t adap tati on t d diversified condition s. On any 
oth er th e simil arit y of pattern bet ween t he hand 
of a man or monk ey, th e foot of a hor se, th e flipper of 
a sea l, th e wing of a bat, &c., is utt erl y inexpli cabl e. 56-

It is no scientifi c explanation to asser t that they have 
all been form ed on th e same ideal plan . Wi th r espect 
to development, we can clear ly und erstan d, on th e 
pri ncipl e of variations sup er venin g at a rather late 

SG Prof. Bianconi, in ;, recently. 
published work, ill ust rated by 
admirab le engravings ( ' L a. 
'-theorie Darwinienne e t la crea ­
t ion dite independante,' 1874) , 
en deavo urs to show that homo ­
logica l struct ure' , in the above 
and other cases , can be f ully 
e;Cplaincd on mechanical' pri n­
CIples, in accordance with t hei r 
uses. N o one has shcw n so 
well, how admi rab ly snch struc ­
t ures are adapted for their Bnal 
purpose; and this adaptation 
can, as I believe , be explained 
through n atura l select ion. In 

the wing of a bat, 
he brmg& forward (p . 218) what 

to me (to use A uguste 
s wO; ds) a mere meta -

l ySICal .prmc lple, name ly , the 
:Wili:rvatlOn " in i ts integr ity of 
" . mamma lian nature of the 

amma l." In on ly a few cases 

does h e discuss rudiments , an d 
t bcn only those parts which are 
part ially rudimentary , such as. 
the li ttle hoofs of the pig and 
ox, wh ich do not touch t he 

these he shews clearly 
to be of serv ice to ' t h e anima l. 
It is u nfortunate tbat he elid not 
consider s11ch cases as the 
mIl1u te t Cf,!th, wl,ich never cut 
throug h tile jaw in the ox, or 
the mammre of male 
or the wings of cer tain be!:tles, 
exist ing u nde r the soldered 
wing -covers, or the vest iges of 
the pistil anel stamens in various 
flower:::, and many other such 
cases . Although I greatly 
admire Prof. Bianc oni's work, 
yet the belief now heJd by most 
nat uralists S(!eIDS to IDe left 
unshak en, tlwt h omological 
str uctures ar(3 inexp licab le on 
t he p rinciple of mere mlaptation . 

D 2 
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embryonic period, and being inherited at a corre­
sponding period, how it is that the embryos of wonder­
fully different forms should still retain, more or 
perfectly, the structure of their common progenitor. \ 
No other explanation has ever been given of the 
marvellous fact that the embryos of a man, dog, seal, 
bat, reptile, &c., can at first hardly be distingui shed 
from each other. In order to understand the existence 
of rudimentary organs, we have only to suppose that 
a former progenitoi' possessed the part s in question in 
a perfect state, and that under changed habits of life 
they became greatly reduced, either from simple 
disuse, or through the natural selection of tho se 
individuals which were least encumbered with a 
superfluous part, aided by the other means previously 
indicated. . . 

Thus we can understand how it has come to pass that 
man and all other vertebr ate animals have been con­
struct ed on the same general model, why they pass 
through the same early stages of development, and 
why they retain certain rudiment s in common. Oon­
sequently we ought frankly to admit their commu.nity 
of descent; to take any other view, is to admit that 
our own structure, and that of all the animals around 
us, is a mere snare laid to entrap our jud gment. This 
conclusion is greatly strengthen ed, if we look to the 
members of the whole animal series, and consider the 
evidence derived from their affinities or classification, 
thei r geographical distribution and geological suc­
cession. It is only our natural vrejudice, and that 
arrogance . wnich made our that 
they were descended from deml-gods, WhICh leads uS 
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to demur to this conclusion. But the time will before 
lqng come, when it will be thought wonderful that 

", naturalists, who were well acquainted with the com­
/' parative structure and development of man, and other 

mammals, should have believed that each was the 
work of a separate act of creation. 
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CHAPTER II. 

ON THE MAt-."'NER OF DEVELOPMENT OF fuN FROM 

SOlliE LOWER FORM. 

Variability of body and mind in mun-Inheritance-Caus es of 
variabili ty-Laws of variation the same in man as in the lower 
.animals-Dir ect action of the conditions of life-Effects of the 
Increased usc alid disuse of parts-Arrested development­
Reversion-ColTelated variation-Rate 0f increase-Ch ecks to 
iucreasc-N"atural selection-Man the 'most dominant animal in 
-the world-Importan ce of ills coporeal structure-Th e causes 
which have led to bis becoming erect-Consequent changes of 
1Structure-De crease in size of tbe canine teeth-ln creased size 
and altered shape of the skull-N aked ness-Absenc e of a tail­
Defenceless condition of man. 

\ 

IT is manifest that man is now subject to much 
variabilit y. No two individual s of the same race are 
quite aiike. We may compare millions cf faces, and 
each will .be distinct. There is an equally great 
amount of diversity in the proportions and c1imensions 
.of the various parts of the body; the length of the 
l egs being one of the most variable point s. l Although 
in some quarters of the world an elongated skull, and ( ... 
in other quarte rs a short skull prevails, yet there is 
great diversity or. shape even the limit s of the 
same ' race, as WIth the abongmes of America and 
South Australia-the latt er a race" probably as pure 
" and homogeneous in blood, customs, and language as 

1 'Investigations in MilitarYf by B. A. . ( 
anel Antbropo1og. Statistics 0 OU, , p. 
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, "any in existence "-and even · with the inhabitants 
of so confined an area as the Sandwich Islands. 2 An 

dentist assures me that there is nearly as 
/ much diversity in the teeth as in the features. The 

. chief arteries so frequently run in abnormal courses, 
that it has been found useful for surgical purposes to 
calculate from 1040 corpses how often each course 
prevails: s The muscles are eminently variable: thus 
those of the foot were found by Prof. Turn er 4 not to 
be strictly alike in any two out of fifty bodies; and in 
some the deviations were considerable. He. adds, that 
the power of performing the appropriate movements 
must h ave been modified in accordance with the 
several deviations. Mr. J. Wood has recorded 5 the 
Occurr ence of 295 muscul ar vari ations in thirty-six 
subjects, and in another set of the same number no 
less than 558 variations, those occurring on both sides 
of the hody being only r eckon ed as · one. In the last 
set, not one body out of the thirty-six was "found 
"tot ally wanting in departur es from the standard 
"descriptions of the muscular system giv en in ana-
"tomic al t ext books." A single body presented the 
extraordin ary numb er of twenty-five distinct ab­
normaliti es. The same muscle sometim es vari es in 
many ways : thus Prof. Macalist er describ es 6 no less 

f, 2 W ith r espec t to t he " Crani al 
<?rms of the America n ab od· 

" lnes " D 
, see r. A itk en Mei<Ts i.!l £'ro A 0 

delphi cad . Nat . ScL' P hil a-
A ust al,· May , 1868 . . On th e 

ra la lls H 1 . L yell 's ," .see:- ux '3J, 
1863 of M an, 

8 7. On the Sand wich 
I S, Prof J W 'Obse rvat' .. ' yman, IOns on (' . . , B t 1868 , p. 18 . "Ian m, os on, 

S ' A natomy of the Arte ries,' 
by R. Quain . Preface , . vol. i. 
1844 . 

4 'Transact. Royal Soc. Edin­
bur gh,' vol. "Xxiv. pp. 175, 189. 

5 'Pr oc. Royal Soc.' 1867, 
p . 544 ; also 1868, pp. 483 , 524 . 
There is a prev ious pape r, 186 6, 
p. 229 . 

G 'Proc . R . L 'ish A cademy,' 
vol. x . 1868, p. 141. 
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than twenty distinct variations in the palmaris ac­
cess01'·ius. 

The famous old anatomist, Wolff,7 insists that thk 
internal viscera are more variable than the external " 
parts: pat·ticula est qUEe non aliter et aliter 
cdiis se hctbeat hominibus. He has even written a 
t/eatise on the c-hoice of typical examples of the 
viscel'a for represent ation. A discussion on the beau­
ideal of the liver, lungs, kidneys, &c., as of the human 
face divine, sounds strange in our ears. , 

The variability or diversity of tpe mental faculties 
in men of the same race, not to mention the greater 
differences between the men of distinct races, is so 
notorious that not a word need here be said. So it is 
with the lower animals. All who have had charge of 
menageries admit this fact, and we see it plainly 
in our dogs and other domestic animals. Brehm 
especially insists that each individual monkey of those 
which he kept tame in :Africa had its own peculiar 
disposition and temper: he mentions one baboon 

. remarkable for its high intelligence; and the keepers 
in the Zoological Gardens pointed out to me a monkey, 
belonging to the New World division, equally remark­
able for intelligence. Rengger, also, insists on the 
diversity in the various mental characters of the 
monkeys of the same species which he kept in ...-
Paraauay; and this diversity, as he adds, is partly 

and partly the result of the manner in which 
, d 8 

they have ·been treat ed or educate . 
I have elsewhere 9 so fully discussed the subject of 

7 'A ct Acad. St. Petersburg,' von s. 57. 
1778 :t.ii. p. 217. 9 'Van atlOn of Animals and 

8 B' paih '1'h;el'leben ' B. i. s. Plants under Domestication' rc m, ' '. I " b ' " , 58, 87. Rengger,' Siillgetblere YO • n. c ap. XII. 
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Inheritance, that I need here add hardly anything. A 
gr teater number of facts have been collected with respect 
tg, the transmission of the most trifling, as well as of 

" the most important characters in man,. than in any of 
'" the lower animals; though the facts are copious 

enough with respect to the latter. So in r egard to 
mental qualities, their transmission is manifest in our 
dogs, horses, and other domestic animals. Besides 

( / special tastes and . habits, general intelligence, courage, 
bad and good temper, &c., are certainly transmitted. 
With man we see similar facts in almost every family; 
and we now know, through the admirable laboUl's of Mr. 
Ga1ton,ro ,that genius which implies a wonderfully com­
plex ' c9mbination of high faculties, tends to be in-
herited; and, on the other hand, it is too certain that 
insanity and deteriorated mental powers likewise nin 

, in 'families. 
With respect to the causes of variability, we are in 

/ all cases very ignonmt; but we can see that in man as 
in the lower animals, they stand in some relation to 
the condi tions to which each species has been exposed, 
dUl'ing several generations. Domesticated animals 
val'y more than those in a state of natUl'e; and this 
is appal'ently due to the diversified and changing 
nature of the conditions to which they have been 
subjected. In this respect the different races of man 
i'esemble domesticated animals, and so do the in-
di.vidual s of the same race, when inhabiting a very 

(

wIde area, like that of Amel'ica. We 'see the influence 
of diversified conditions in th'e more civilised nations; 
for the members belonging to different grades of rank, 

]0 'Heredi tHr J C 
quence s,' 1869. Y Geniu s : an Inquiry into its L RWS an onse-
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and following different occupations, present a greater 
range of character than do the members of barb arou.s 
nations. But the uniformity of savages has often 
been exaggerated, and in some cases can hardly' be ' ) 
said to exist.n It is, neverthele ss, an error to speak 
of man, ' even if we look only to the conditions to \ 
which he been exposed, as "far more domesti-
"cat ed "12 than any other animal. Some savage races, 
such as the Australians, . are not exposed to more 
diversifie'd conditions than are many species which 
have a wide range. In another and much more 
important respect, man differs widely from any strict ly 
domesticat ed animal; for his breeding has never long 
been controlled, either by methodical or unconscious 
selection. No race or body of men has been so com-
pletely subjugated by other men, as that certain 
indivicluals should be preservecl:, and thu s unconsciour:lly 
selected, from somehow excelling in utility to their 
mast ers. Nor have certain male and female indi vid uals 
been int entionally picked out and matched, except in 
the well-known case of the Pru ss ian grenadiers ;' and 
in thi s case man obeyed, as might have been expected, 
the law of methodical selection; for it is asserted that 
many tall men were rear ed in the villages inh abited 
by the grenadiers and their tall wives. In Sparta, 
also, a form of selection was followed, for it was 
enacted that all childr en should be examined shortly 

11 Mr. Bates remarks (' The 
Naturalist on the Amazons,' 
1863 vol. ii. p. 159), with re­
spect to the Indians of the same 
South American tribe, 
"of them were at all SImIlar ill 

"th e shape uf the 
"man had an oval VIsage With 

" fine features, anel another was 
"qu ite Mongolian in b,eadth 
" anel prominence of cheek 
" spl:eael of no.strils, and 
" q Ul ty of eyes:' 

12 Blumenbach, 0 11 

Eng. translat., 
1860, p. 205. 

\, 
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after bidh; the well- formed and vigorous being 
the others left to p erish. 13 

!'f we consider all the races of m an as forming a 
.I . h' . b ./smgle speCIes, IS ran ge IS enormous; ut some 

sep arate r aces , . as th e Americ ans and Polyn esians , 
have very wid e r anges. It is a well-known iaw that 
widel y-rang in g species are much more variable . than 
specie s with r estri cted r ange s ; and the variability of 
man may with mor e truth be compared with that of 
widely-r an g ing species, th an with that of domestic at,ed 
a nim als. . 

Not only does' vari ability appear to be induced in 
man and the low er anim als by the same general causes, 
b ut in both th e same part s of th e bod y are affected in 
a closely analogous mann er. Thi s has been pi'oved in 

i 13 l\iitford's 'Hi sto ry of t o t h e health and vigo ur of 
( G reece,' yol. i . p. 282 . It thei r childr en. The G recian 

appea rs a lso from a passage in p oet , Theogn is, wh o lived 550 
Xenophon's 'Memo rabili a,' B. B.C., clearly saw how impo r tan t 

/ ii. 4 (to \Yhich my attention h as select ion, if carefully app lied, 
been called by the Rev. J. N . would be for th e improyement 
Hoa re) , that it was a well of mankind. He saw, li kewise , 
recognised princip le with the that weal th often ch ecks the 
Greeks , that men ought to proper actio n of sex ual select ion. 
select thei r wives with a view H e thu s writes: 

" , Vith kine and horses , Kurnu s ! we proceed 
By reasona ble ru les, and choose a breed 
For profit and increase , at any price; 
Of a sound stock , witho ut defect or v ice. 
But, in the daily matches t h !Lt we make , 
The price ·is everything : for money's sake, 
Men marry : women a re in marriage given 
The chu rl or ru ffian, that in wea l th has thri ven , 

match b,is offspring wi th the proudest race : 
'I}ll1S is m ix'd, nob le and base ! . 
I! then In outward manner, form, and mind , 

find us a deg raded, mot ley k ind, 
Vonder no more , my frien d! the cause is plain, 

And to lament the consequence is vain ." 
(The works of J . Rookham l!'l·ere, vol. i i. 1872, p. 33 1.) 
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such full detail by Godron and Quatrefages, th ar I 
need. here only refer to their works.l4 Monstro sit \es, 
which graduate int o slight variations , are lik ewise 
similar in man and the lower animals, that the same 
classification and the same terms can he used for both, 
as has been shewn by I sidore St.-Hilair eY 
In my work on the vari ation . of domestic animals, I 
have attempted to arrange in a rude fashion the laws 
of variation ' under the following heads :-Th e dir ect 
and definite action of changed condition s, as exhibit ed 
by all or nearly all the of the same species, 
varying in th e same manner und er the same circum­
stances. The effects of the long-continu ed use or 
disuse of part s. The cohesion of homologous parts. 
The variability of multipl e parts. Compensation of 
growth; but of this law I have found no good 
in the case of man. The effects of the mechanical 
pressure of one part on another; as of the pelvis on 
the cranium of the infant in the womb. Arrests of 
development, leading to the diminuti on ·or sUppression 
of parts. The reappearance of long-lost characters 
throu gh reversion. And lastly, correlated variation. 
All these so-called laws apply equally to man and th e 
lower animals; and most of them even to plant s. It 
would be superfluous here to discuss all of them ; 16 but 

H Godron, ' De l'Espece,' 1859, 
tom. ii. livre 3. Quatrefages, 
'Uni te de l'Espece Humaine,' 
1861. Also Lectures on An­
thropology, gi.veo. in the ,' Revue 
des Cours SCientlfigue8, 1866-
1868. 

15 'Rist. Gen.-et Part. des Ano-
malies de l'Ol'ganisatioo,' in three 
volumes, tom . i. 1832. 

16 I have fully discussed th 
1 . 'V " ese aws III my an atlOn of A . 
mals and Plants uuder Dorn 

. , I " h es 1-catIOn, VO . 11. c ap. x"'u" d ... 1I1 J P "" .an 
XXIll. .11 . • • Durand h 
lately (1868) published a las 

bl ' D l' Va u-a e essay e Influeu d 
111'1' '& H ce es 

I c. e lays much 
stress, III the case of plant s on 
the nature of the soil. ' 
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several are so important, that they must be treated 
a t considerable length. 

(The di1'ect and definite action of changed conditi01;S.-
..This is a most perpl exing subject. It cannot be denied 
that changed conditions produc e some, and occasionally 
a consider able effect, on organism s of all kind s ; and it 
seems at first prob able that if sufficient time were 
allowed this would be the inv ariable resuit. But I 
have failed to obtain clear evidence in favour of this 
conclusion; and valid reasons may be urged on the 
other side, at least as far as the innumerable structures 
are concerned, which are adapted for special ends . There 
can, however , be no doubt · that changed conditions 
induce an almost indefinite amount of fluctuatin g 
variability, by which the whole org anisation is ren­
dered in some degre e plastic. 

In the United Stat es, above 1,000,000 soldier s, who 
served in the lat e war, were measured, and the States 
in which they were born and were recordedY 
From this astonishin g numb er of observations it is 
proved that local influences of some kind act dir ectly 
on stature; and we furth er learn th at "the State 
" where the physical growth has in great measure 
" taken place, and the State of birth, which indi cates 
"the ancestry, seem to exert a marked influenc e on 
" the statur e." For inst ance, it is establi shed, "that 
" r esidence in the West ern States, durin g the years of 
" growth, t ends to produc e incr ease of stature. " On 
the oth er hand, it is certain that with sailors, their 
life delays gro wth, as shewn" by the great difference 
" bet ween the statur es of soldiers and sailors at the 

17 'In vest iga' ions in Milita ry 
'\ and Anthrop . Stat ist ics,' &c. 

1869, hy B. A. Gould, p. 93, 107, 
126, 131, 134. 
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"ages of seventeen and eighteen years." l\ir. B. A. 
Gould endeavoured to ' ascertain , th e natur e of th e 
influenc es which thu s acton statur e ; but he arri v.ed 
only at negative result s, namely, th at th ey did riot 
rel ate , to climate, th e elevation of th e land, soil, nor ' " 
even" in any controllin g degr ee" to the abund ance or 
the neecl of the comforts of life. Thi s latter conclu sion 
is dir ectly opposed to that arri vecl at by Vill erm e, from 
the statistics of the height of the conscript s i'n different ' 
parts of France. When we compare th e differences in 
stature between the Polynesian chiefs and th e lower 

. orders within th e same island s, or bet ween the in­
habitants of th e fertil e volcanic and low barren coral' 
islands of th e same ocean,18 or aga in between the 
Fuegians on th e eastern and weste rn shores of their 
countr y, where th e means of subsistence are very 
different, it is scarcely, possibl e to avoid the conclusion( ' 
that better food and greater comfort do 
statur e. But the pre cedin g state ments shew how 
difficult it is to arriv e at any precise result. Dr. 
Beddoe has lately proved th at, with the inhabitan ts of 
Brit ain, residence in towns and cert ain occupations 
have a deterioratin g influence on height; and he infers 
that the result is to a cert ain extent inh erit ed, as is 
likewise the case in th e Unit ed States. Dr. Beddoe 
furth er believes that wherever a "race att ains its 

of physi cal development, it rises highest in 
1 I · "1 9 " energy anc mora vIgour: 

18 For th e Polynesi[Lns, see allied Hin doos inhnbit inO' the 

P 'J'ellard's ' Phy sical R ist. of Uppe r Ganges and Beno-a"'l. see 
I , 8 - 14 - E l I' t "H ' 0 ' , Mankind,' vol. v. 1 4 1" p. , 0; P one s IStOI'Y of India,' 

283. A lso Godron, ' De 1 E,spece, vOio:' p. . 
. , p 289. There IS also Memoll s, Antbr opoloO' Soc: 

tom . 11. 'l.n'ble difference in ap- vol. iii. 1867- 69 np 0-61'?' '5G5 / 
a relUar '" . , ' 

ce between the closely- I . pearan 
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Whether external conditions produce any other direct 
on man is not kno wn. , It might 'have been ex­

r ected that differences of climate would have had a 
arked influence, inasmuch as the lun gs and kidneys 

are brought into activit y und er a low temperatur e, 
and th e liver and skin und er a high one.20 It was 
fOI·merly thou ght that the colour of the skin and· the 
character of the hair were by light or 
heat; and· althou gh it can hardly be denied that some. 

./ effect is thu s produ ced, almost all obse'rvers, now agree 
that ,the effect has been very small, even aft er exposure 
during many ages . But this subj ect will be more 
prov erly discuss.ed when we treat of th e different races 
of mankind. With our domestic animals th ere are 
ground s for believing that cold and damp dir ectly 
affect the growth of the hair; but I have not l?et with 
any evidence on this head in the case of man. 

E.ffects of the inm'ea.sed Use cmd Disuse of P arts.­
It is well known that use stren gthens the muscles in 
th e individual, and complete disuse, or the destructioll 
of the prop er nerve, weakens th em. When the eye is 
destro yed, the optic nerve ' often becomes atrophied . 
Wh en an art ery is ti ed, the lateral chann els incr ease 
not only in diameter, but in the thickn ess and str en gth 
of th eir coats. When one kidney ceases to act from 
disease, the oth er incr eases , in size, and does 
work. .Bones increase not only in thickness, but in 
length, from carryin g a great er weight. 21 Different 

.20 Dr: Brake nridge, , 'l'heol'Y of 
Dlath{>slS,' , Medical Times ' J uue 
19 and J Uly 17 1869 ' 

21 I b " . 
aVe gIven auth oriti es for 

in my 
VallatlOn of An imals u nder Do-

m esticat ion ,' vol. ii. pp. 297- 8?O. 
Dr. Jaeger, " Uebel' das Lao,: 
O'enwacbstb um del' Ro ochen, 
:'J enaische n Zeitschrift ,' B. Y. 

H eft . i . 
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occupations, habitually followed, lead to changed pro­
portions in various pads of the body. Thus it was 
ascertained by the United States Commission 22 that 
the legs of the sailors employed in the late war 
longer by 0'217 of an inch than those of the soldiers, .""' _ . 
though the sailors were on an average shorter men; )l 
whilst their arms were shorter by 1'09 of an inch, and 
therefore, out of proportion, shorter in relation to their 
lesser height. This shortness of the arms is apparently 
due to their greater use, and is an unexp ected result: . 
but sailors chiefly use th eir arms in pulling, and not 
in supporting weights. With sailors, the girth of the 
neck and the depth of the instep are greater, whilst 
the circumference of the chest, waist, and hips is less, 
than in soldiers. 

Whether the several foregoing modifications would 
become hereditlj.ry, if the same habits of life were fol- \"'-
lowed during many generations, is not known, but it is I 

probable. Rengger 23 attributes the thin legs and thick 
arms of the Paya guas Indi ans to successive generations 
having passed nearly their whole lives cauoes, with . 
their lower extremities motionless. Other writers have 
come to a similar conclusion in analogous cases. Ac­
cording to Cranz/," who lived for a long time with the 
Esquimaux, "the natives · believe that ingenuity and 
"dexterity in seal-catching (their highe st art and 
"virtue) is hereditlar

b
y ; thdere ilS retalhly so:nething in it, ,/" 

"for the son of a ce e rate sea -ca c er WIll distingui sh 
"himself, thou gh he lost his fath er in childhood." But 
in this case it is ment al aptitud e, quite as much as 

22 'In vestigations,' &c. By B. 
A. Gould, 1869, p. 288. , 

23 'Saugethiere von Paraguay, 

1830, s. 4. 
24 'History of Greenland,' I 

translat. 1767, vol. i. p. 230. 
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bodily structure, which appears to be inherit ed. It is 
asser.ted th at th e hand s of English labour ers are at 
birth larger than those of the gentry.25 From . the 
correl ation which exists , at least in some 
betw een the developm ent of th e extremiti es and of 
th e j aws, it i.s possible that in those classes which do 
not labour much with their hands ana feet , the j aws 
would be redu ced in size from thi s cause. That they 
are generally smaller in refined and civilised men than 
in hard-workin g men or is certain. But with 
savages, as Mr . . H erbert Spenc er 27 has remarked,. the 
grea ter use of the j aws in chewing coarse, uncooked 
food, would act in a dir ect mann er on the masticatory 
muscle s, .and on the bones to which they are attached. 
In infants, long before birth , the skin on th e soles of 
the feet is thick er th an on any other part of the 
body; 28 and it can hardly be doubted that this is due 
to the inh erited effects of pressure durin g a long seri es 
of generations. . 

It is familiar to every one that watcpmak ers and 
engravers are liable to be short- sighte d, whil st men 
livin g much out of doors, and especially savages, are 
generally long-sighted.29 Short- sight and long-sight 
certainly t end to be inherit ed.30 The inferiorit y of 

25 'In termarriacre.' By Alex. 
W alke r, 1838 , p . 377. . 

, The Varia tion of A nimals 
u nder Domest ication' vol i p 173. ' . . . 

• 27 ' Prin Ciples of Biolocrv ' vol. 
1. p. 455. o . , 

P ' Lectur es on Surgical 
ii. 1853, p. 209. 

t IS a smgular and unex­
pe?ted fact that sailors are in­
fen or to landsmen in their mean 

V OL. I . 

di stan ce of distinct vision. Dr. 
B . A . Gould C' Sani tary 
of th e W ar of the Rebell IOn; 
1869, p. 530), has prov ed this 
to be the case ; and he accounts 
for it by the ordin ary of 
v ision in sailors being " restnct ed 
" t o t he lencrth of the vessel and 
" th e heigh t of the 

so 'Th e Varia tion of Alllmals 
under Domest ication,' vol. i. p. 8. 

E 
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Europ eans, in comparison with savages; in eyesigh.t and 
in the oth er senses, is no doubt the accumul ated and 
transmitted effect of lessened use many gener lli-­
tions; for Rengger 31 stat es that he has rel?eatedly ob\ 
served Europ eans, who had been brou ght up and spent 
their whole lives with the wild Indians, who neverth eless 
did not equal them in the sharpness of their senses. 
The same natur all E) t observes that the cavities in the 
skull for the r eception of th e. several sense-organs are 
larger in the American aborigines than in Europ eans ; 
and thi s probably a difference 
in the dimensions of the organs th emselves. Blu men­
bach has also remarked on th e large size of the nasal 
{)avities in th e skull s of th e American abori gines, and 
connects thi s fact with their r emarkably acute power 
·of smell. The Mongolians of the plains of North ern 

accordin g to P allas, have wonderfully perfed' 
senses ; and Pri chard believes that th e great breadth 
-of th eir .skull s across th e zygomas follows from the ir 
h ighly-d eveloped sense-organs.32 

The Quechua Indi ans inh abit the lofty plat eaux of 
P eru; an d Alcide d'Orbi gny states 33 that, from con ­
t inually bl:eathin g a highly rarefied atmosphere, th ey 
have acqUIred chests and lungs of extraordin ary 
dim ensions . The cells, also, of the lun gs are larger 

81 , Siiugethi ere yon Paraguay,' 
5. ,8, .10. I have good op­
portuniti es for observlllg 
tra ordin ary power of eyesIght ill 
the F ueO'ians. See also Lawrence 
(' Lectu;es on Phys iology,' &c., 
1822, p. on t ills same 
subject. ]1[. Glraud-Teulon has 
recentl y collecte4, C, des 
Caul's Scien t ifiqlf,es, 18 fO, p. 
.()25) a large and valuabl e body 

of evidence proving tha t the 
cause of short -sight, " O'est l 
travai l assidu , de pres ." e 

82 Pri chard, ' Phys . Ri st f 
Mankind,' . on au thori ty 
Blumcnb ach, vol. 1. 1851, p. 311. 
for the stat ement by Pallas ]' 
iv. 1844, p. 407. ' va . 

88 Quoted by Pri cha rd ' 
searches iota the Pbys n'· tRef-
M l ' d ' I . IS . 0 an"lll , va. v. p. 463. / 

I 
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and more numerous than in Europeans, These ob­
servations have been doubted; but Mr. D. Forbes 
ca;refully measured many Aymaras, an allied . race, 

at the height of between 10,000 and 15,000 
feet; and he informs me 34 that they differ ' con­
spicuously from the men of all other $een by 
him in the circumference and length of their bodies. 
In his t able of measurem ents, the stature of each man 
is taken at 1000, and the other measurements are 
reduced to this standard. It is here seen that the 
extended arms of the Aymaras are shorter than those 
of Europeans, and much shorter than those of Negro es. ' 
The legs are likewise shorter; and they present this r e­
markable peculiarity, that in every Aymara men:sured, 
the femur is actually short er than the tibia, On an 
average , the .length of the femur to that of the t ibia 
is as 211 -to 252; ,whilst in two Europeans, measured 
at the same time, the femor a to the tibire were as 244 
to 230; and in three Negroes as 258 to 241. The 
hum eru s is likewise shorter relatively to the forearm. 
This shortening of that part of the limb which is 
nearest to the body, appears to be, as suggested to me 
by Mr, Forb es, a case of compensation in relation with 
the greatly increased ' length of the trunk. The 
Aymaras present some oth er singul ar points of structur e, 
for instance, the very small projection of the heel. 

These men are so thoroughly acclimatised to their 
cold and lofty abode, that when form erly carried down 
by the Spaniards to th e low eastern plains, and when 
now tempt ed down by high wages to th,e gold-washings, 

• 54 Mr. valuable pap er 
]s now publish ed in the 'Journal 
of the Ethno logical Soc. of L on-

don,' new series, yolo ii, 1870, p. 
193. 

E 2 
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they suffer a frightful rate of mortality. Nevertheless 
Mr. Forbes found a few pure families which had sur­
vived during tWO " generations: and he observed that 
they still inherited their characteristic peculiarities .. 
But it was manifest, even without measurement that '-." " 
these had all decreased; and on 
ment, their boqies were found not to be so much 
elongated , as those of the men on the high plat eau ; 
whilst th eir femora had become somewhat length ened, 
as had their tibire, although in a less degree. The 
actual measurements may be seen by consulting Mr. 
Forbes's memoir. From these observations, there can , 
I think, be no doubt that residence during many 
generations at a great elevation tends, both directly 
and indirectly, to induce inherited modifications in the 
proportions of the body.as 

Although man may not "have been much modified _ 
during the latter stages of his existence through the 
increased 01' decreased use of parts, the facts now given 
shew that his liability in this respect has not been . 
lost; and we positively know that the same law holds 
good with the lower animal s. Oonsequently may 
infer that when at a remote epoch the progenitors of 
man were in a transitional stat e, and were changing 
from quadrupeds into natural would 
probably have been aIded by the effects 
of the increas ed or dImIlllshec1 use of the dIfferent l)al'ts 

. of the body. 

Arrests of is a difference between 

8Ii Dr Wilc kens (' Land wirth­
sehaft . "vVochenbJatt ,' .No. 10, 
1869) has Ja.tely pubJl?hed nn 
interestin CT E ssay sheWlng how 

" 

whieh live in 
regIOns, have their 

frames modIfied. 

! 
\ 
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ELl1rested development and arrested growth, for parts in 
the former state continue to grow whilst still ret aining 
their carly condition. Various monstrosities come' under 

) this head; and some, as a cleft-palate, aro known 
to be occasionally inherited. It will suffice for our 
purpose to refer to the arrested brain -development of 
lllicrocephalous idiots, as described in Vogt's memoir. 36 
Their skulls are small er, and the . convolutions of the 
brain are less complex than in normal' men. The 
frontal sinus, or the projection over the eye-brows, is 
largely developed, and the jaws are prognathous to an 
-, degree; so that these idiots somewhat 
resemble the lower types of mankind. Their in­
telligence, and most of their mental faculties, are 
e:ktremely feeble. cannot acquire the power of 
speech, and are wholly incapable of prolonged atten­
tion, but are much given to imitation. They are 
st'rong and remarkably active, gambolling 
and jumping about, and making grim 'aces. They often 
ascend stairs on all-fours; and are curiously fond of 
climbing up furniture or trees. We are thus reminded 
of the ' delight shewn by almost all ' boys in climbing 
trees; and this aga in reminds us how lambs and kids, 
originally alpine animals, delight to frisk on any 
hillock, however small. Idiots also resemble the 
lower animals in some other thus several 
cases are recorded of their carefully smelling every 
mouthful of food before eating it. One idiot is de­

as often using his mouth in aid of his 
whilst hunting for lice. They are often filthy in theIr 
habits, and hav e no sense of decency; and several cases 

\ sur les Microcephales,' 1867, pp. 50, 125, 169, 171, 
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ha: e 'been published of their bodies being remarkably 
haIry. 37 . 

. B evenion.-Many of th e cases to be here given).. 
mIght have been intr oduced under the last heading. 
When a stru ctur e is arrested in its development, but 
still , continu es growing, until it closely resembles a 
corr esponding structur e in some lower . and adult 
member of th e same group, it may in one sense be 
considered as a case of reversion. The lower members 
in a group give us some id.ea how the common pro­
genitor was pro bably constructed ; and it is hardly 
credible that a complex part, arr ested at an early 
phase of embryonic developm ent, should go on growing 
so as ultim ate ly to 'perform its prop er funct ion, unless 
it had acquir ed such power durin g, some earlier state 
of existence, when the present exceptio nal or arrested 
st ructu re was normal. The simple brain of a micro­
cephalous idiot, in as far as it r esembles that of an 
ape, may in thi s sense be said to offer a case of 
r eversion.3s There are other cases which come more 

• 37. Prof. Laycock sums up the 
charac ter of bru te-like idiots by 
calling them theroid; ' J oumal 
of Men tal Science,' July, 1863. 
Dr. Scot t (' The Deaf and Dumb,' 
2nd edit., 1870, p. 10) has often 
observed the imbecile smelling 
their food. See, on this same 
subj ect, and on t he hairiness of 
idi ots, Dr. Mauds ley, ' Body find 
Mind ' 1870, pp. 46- 51. Pinel 
has also g iven case of 
h airiness in an IdIot. 

88 In my 'Variat ion of Ani­
mals und er Domestication' (vol. 
ii. p. 57), I attri buted t he not 
very rare cases of supernum erary 

mammoo in women to reversion 
I was to th is as a 
conclu slOn, . by the additional 
ma=oo . bemg gencrally placed 

on t be breast ; and 
more espeCIally from one case in 
which a ef?cieJ?-t 
occurr ed m th e mgnlJ1aJ region 
of a woman , the. daugh ter of 

woman wlth Sllpernu_ 
mera,ry mammre. But I n 
find (see, for instance p ?'rV 

TJ . ' D K f' 10 . rreyel , er amp Urn q 
Dasein,' 1869, s. 45) as 

t' ,,·a,m-
'"!(JJ OCCllr in other 
SItuatIOns! as on the back , in 
the armplt, aud on the ·thi CTh. 

o > 
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stri ctly uncler our present heacl of reversion. Certain 
regularly occurring in the lower members 

./ the mammrn in thi s lait er in­
stance havin g given so much 
milk that the child was thu s 
nouri shed . The probability tha t 
the addi t ional mammrn are due 
to reversion is tbu s much weak­
ened ; n everth eless, it still seems 
to me probable, because two pair s 
are often found symmet rically on 
the breast ; and of thi s I myself 
have received information in 
several cases. It is well knO\\'n 
t hat some Lemur s normally have 
two pairs of mammrn on the 
breast. Fivc cases hav e been 
recorderl of the presence of more 
than a pair of mamm::e (of com se 
rudimentary) in the male sex of 
m:mkind; see ' J omn al of Anat. 
and Physiology,' 1872, p. 56, for 
a case given by Dr. Hand yside, 
in which t wo broth ers exhibit ed 
this peculiarity ; see also a paper 
by Dr. Barte ls, in 'Reichert's 
and du Bois Reymond's Archiv.,' 
1872, p. 304. I n one of the cases 
all uded to by Dr. a man 
bore five mammrn, one being 
medial and placed above the 
navel ; Mecke l von H emsbach 
think s t hat thi s la t ter case is 
illu strat ed by a me lial mamma . 
occurrin g in certain Cheiroptera. 
On the whole, we may well doubt 
if additional mamm rn would ever 
have been developed ill both sexes 
of m a,nldn d, had not h is early 
progenitors been provided with 
more than a pair. 

In the above work (vol. ii . p. 
I also att ribut ed, though 

wlth much hesitation th e fre­
quent. cases polydadtylism in 
men and van ou s anim als to I'e-

version. I was partl y led to 
thi s through Prof. Owen's state­
ment, that some of the Ichth y­
opterygia possess more th an fiye 
digi ts, and therefore, as I sup­
posed, had retained a IJrimordial 
conditi on ; but Prof. Gegenbaur 
(' J enaischen Zeitschrift,' B. v. 
H eft 3, s. 341), disputes Owen's 
conclusion. On the other hanel, 
according t o th e opinion lately 
ad vanced by Dr. Giint ber, on 
the paddle of Cera todus, which 
is providec:l wi th art iculated bony 
rays on both sides of a central 
chain of ' bones, ther e seems no 
great difficulty in admi tting tha t 
six or more digits 0 11 one side, 
or on both sides, might reappear 
throuO"h reversion. I am in­
formed by Dr. Zouteveen that 
there is a case on record of a 
man . having twenty-four fingers 
and twenty -fom t oes ! I was 
chiefl y led tq the conclusion that 
th e presence of 
di O"its micrht be due to reverSIOn 
fr; m t he'" fact that such digits, 
not only are strongly inherited, 
but , as I believed, bad the 
power of regrowth after 
tuti on lik e th e normal digIts of 
the vertebrata. But I 
have expl",ined in the 
E dition of my VariatIOn under 
Domestication why I nOW 
li t tle reliance on the reCOl e 
cases of sucb regrowth .. 
theless it desen 'es notlce, mas­
much as arrested develolJment 
and reversion are intilnately: re­
lat ed that 
structures in an embryol1lc or 
arrested conditi on, such as a 
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of the group to which man belongs, occasionally make 
their appear ance in him, though not found in the 
norm al human embryo; or, if normally present in 
the human embryo, they ·become abnormally 
alth ough in a manner which is the low' r 
members of the group. These remarks will be rendered 
clearer by the following illustrations. 

In various mammals the uterus graduates from a 
double' organ with two distinc 't orifices and two 
passages, as in the marsupials, into a single organ, 
which is in no way double except from having a slight 
int erna l fold, as in the high er apes and man. , The 
rodents exhibit a perfect series of grl}dations between 
these two extrem e states. In all mammals the uterus 
is developed from two simple primitiv e tub es, the 

. inferior portions of which form the cornu,a; and it is ("" 
in the words of Dr. Farre, "by the coalescence of the 
"two cornua at their lower extremities that the body 
"of the u.terus is formed in man; while in tho se 
"animals in which no middle portion 01' body exists, 
"the cornua remain ununit ed. As the development of 
"the uterus proceeds, the two cornua become gradually 
" shor ter , until at length they are lost, or, as it were, 
"absorbed into the body of the uterus." The ang les 
of the uterus are still produc ed into cornua, even in 
animals as high up in the scale as the lower apes and 
l emurs. 

Now in women, aI).omalous cases are not very infr e-

cleft palate, bifid &c., 
'e frequ ently accompam ed by 

al 'I'h' h b polydactJ:lis?J. 18 as een 

( 
\ 

strongly lIls1sted on 
and Isidore Geoffroy St. -Hilaire. 
B\1t at prescnt it is the safest 

course to give up altogether the 
idea that there is any relati on' 
between the development of su­
pernum erary digits and reversion 
to some lowly organised pto­
genitor of man. 

/ 
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quent, in which the mature uterus is furni shed with 
cornu a, or is parti ally divided into two orga ns; and 
such cases, accordin g to Owen, r epeat "the grade 

, 'Yof concentrative development," att ained by cert ain 
" ;roi:lent f;!. Here perh n.pl3 we hav e 111), i:p.l3ta.!}Qe of a l3!rrlple 

alTes t . of embryo nic c1evelopmen t, with BU bseq uen t 
growth and perfect function al developm ent; for eith er 
side of the parti ally doubl e uterus is ca'pable of per­
fOl'ming th e proper office of gestation. In oth er and 
rarer cases, two distinct uterin e caviti es are form ed, 
each having its prop er orifice and passag e.39 No such 
s tage is passed throu gh durin g the ordin ary develop­
ment of the · embryo; and it is difficult to believe, 
though perhaps not impo ssible, that the two simpl e, 
mip:ilte, primitiv e tub es should know how (if such an 

j expre ssion may be used) to grow into two distin ct 
ted, each with a well-con stru cted orifice and passage, 
nd each furni shed with numerou s muscl es, nerv es, 

glands and vessels, if they had not formerly passed 
through a simil ar cours e of developm ent, as in the case 
of existin g marsupi als. No one will pretend that so 
peTfect a structure as the abnorm al doubl e uteru s in 
woman could be the r esult of mere chance. But the 
principle of reversion, by 'which a lon g-lost structure is 
call ed back into existence, might serve as the guide for 

" its full developm ent, even aft er the lapse of an enor­
mous int erval of tim e. 

Professor Can estrini, after discussing foregoing 
and. variou s analogous cases, arriv es at the same con­
clUSIOn as that just given. H e adduc es anoth er 

89 See Dr . A Farre's well- ' Anatomy of Verte bratiis ,' vol. 
know n article in t he ' Cyc JoPaldia iii., 1868 , p. 687. 

\ of Anatou:y and Phys iology,' Tu rner in ' E dinbm gh MedICal 
vol. v. 1809, p . 642. Owen, J ourn al,' F ebruary 1865 . 
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"The canine is more deeply 'implanted, and by a 
" stronger fang than the incisors." Nevertheless, this 
tooth no longer serves man ' as a · special weapop. for 
tearing his enemies or prey; it may, tp.erefore, as 
as its 'proper function is concerned, be considered as 
rudimentary. In every large collection of hU,man 
skulls some may be found, as Hiicke1 43 observes, with 
the canine teeth projecting consiclerably beyond the 
others in the same manner as in the anthropomorphous 

\ 

apes, .but in a less degree. In these cases, open spaces '-" 
between the teeth in the one jaw are left for the 
reception of the canines of the opposite jaw. An in,ter-
space of this kind in a Raffir skull, figured by Wagner, 
is surprisingly wide.44 Considering how few are \ he 
ancient skulls which have been examined,compared 
recent skulls, it is an intere sting fact that in at leat-t 
three cases the canines project largely; and in t he 
Naulette jaw they are spoken of as enormous:1,5 . 

Of the anthropomorphous apes the- males alone have 
their canines fully developed; but in the female 
gorilla, and in a less degree in the female orang, these 
teeth project beyond the others; therefore 
the of which 'I have been assured, that Women 
sometImes have considerably projectin g canines is . b" , no 
seIlOUS 0 JectlO;1l . to . the. belief that their occasional 
great development in man is a case of reversion t r- --: 

progenitor. He who rejects with SCorn 
0 

1 

that the shape of his own canines, and' thei 
occaSIOnal great development in other men ar d 

43 'Generelle Morphologie,' 
1866, B. ii. s. clv. 

H Carl Vogt's 'Lectures on 
Man,' Eng. translat. 186-1, p. 
151. 

, e ue t 
-15 c. Carter Blake . 

from La Naulette '. A' on a Jaw 
Review' , nthropolog. 
hansen: ibid. 'il68295. Schaaff-

,p,426. 
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our earl y forefathers having been provided with these 
weapons, will probably reveal, by sneering, 

the ltoe of his descent. For though he no longer 
int ends, nor has the power, to use these teeth as wea-

he will ' unconsciously retr act his "sn arlillg 
muscles " (thu s named by Sir C. Bell) ,46 so as to expose 
them ready for action, like a dog prepared to fight. 

Ma;uy muscles are occasionally developed . in man, ' 
whicl;t are proper to the Quadrumana or other mammals. 

Vlacovich 47 examined forty male subjects, 
and found a muscle, called by him the ischio-pubic, in 
nin eteen of th em; in three others was a liga­
ment which represented this muscle; and in the 

eighteen no trace of it. In only two out of 
female subjects was this muscle developed on 

bo\lih sicles, but in thre e others the rudimentary liga­
IDef t was present. This muscle, ther efore, appears to 
bel much 'more common in the male than in the female 

and on the b,elief in the descent of man from some. 
j 10wer form, the ' fact is intelli gible; for it has been 
, (letected in several of the lower aninials, and in all of 

these it s,erves exclusiyely to aid the male in the act of 
l'eproduction. , 

Mr. J. Wood, in his valuabl e series of pa:pers, 48 has, 

• 46 " The A nat omy of Exprcs - , 
1844, pp. 110, 131. 

'.. Quoteq. by Prof. Canestrini 
]' n the 'Annuario' &c 1867 
" ).90. ,.,' 
J. 48 Th ! - ese papers deserve care-

;'ful . stUdy by anyone who 
I deSires to learn how frequent ly 
l our muscles vary, andin varying 

come to resemble th 'ose of the 
'. Quadrumana. The following 

relate to the few' points 

\ 

touc hed on in my text: ' Proc. 
Roya l Soc.' vol. xiv . 1865, pp. 
379- 384; vol. xv. 1866, PI}. 
241, 242; vol. xv. 1867, p. 544 ; 
vol. xvi. 1868, p. 524. I IDay 
here add that Dr. Murie and­
Mr . St. George l.i[ivart have' 
shewn in their Memoir on the 
Lemuroidea ' C' 1'ransact. Zoolog. 
Soc.' vol. vii. 1869, p. 96), how 
extraordinari ly variable some of 
the muscles are in these animals, 
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minutely described a vast number of muscular variations 
in man, which resemble normal structures in the lpwer 
animals. The muscles which , closely resemble 
l'egularly present in our nearest allies, the 
rumana, are too numerous to be here even specifieel. 
In a single male subject, having a stron g bodily frame, 
and well-formed skull, no less than seven muscular 
variations observed, all of which plainly ' 
sented muscles proper to various kinels of apes. 
This man, for instance, hacl on both sides of his neck a 
tru e and powerful" levatD?' such as is founel 
in all kinds of apes, and which is said' to Occur in about 
one out of sixty human subjects.49 Aga:in, this mi n 
bad" a special abductor of the metatars al bone of the 
"fifth digit, such as Professor Huxley and Mr. Flewe , I 
" have shewn to exist uniformly in the higher a ,d 
" lower apes." I will give only two additional case. '; 
the acromio-basila1' muscle is found in all mammal s 
below man, and seems to be correlated with a quadru­
pedal gait,50 .. and it occurs in about one out of sixty 
human subjects. In the lower extr emities Mr. 
Bradley 51 found an abducto?' ossis rnetatarsi quinti in 
both feet of man; muscle had not up to that time 
been in mankind, but is always present 'in the 
anthropomorphous The muscles of the hanels 
and arms-p arts whiCh are so eminently characte' · t' . us lC 0 ' 

-of man-are extremely lIable to vary, so as' to resemble ( 

the lowest members of the ' Proc R Irish A d 
Pfimates. also, in x. 1868, p. 124. ca emy,' vol. 
t he leading to structures 50 Mr. Champn . ' 
found in animals :;till lower in of Anat. and Ph ey,s J oUl'nal ! 
the scale, are' numerous in the p. 178. ys. J., ov., 1871, ' 
Lemuroidea. I ,51 · 'Journal of 

49 See also Prof. Macalister in Phys.' May,' 1872, and 

. ( 



CHAP. II. l\fA NNER OF DEVELOPMENT. 63 

the corresponding muscles in the lower animals.52 

Such resemblances' are either ,perfect or imperfect; yet 
in the Jatter case they are manifestly of a transition al 

Certain variations are more common in man, 
unc1 others in woman, without our being able to assign 
any reason. Mr. Wood, after describing numerous 
variation s, makes the following ' pregn ant remark: 
"Not able departur es from the ordinary type of the 
"mu scular stru ctur es run in grooves or directions, 
"which must be taken to indicate some unknown 
" factor, of much importanc e to a comprehensive know-
';l edge of general and scientific anatomy." 53 

"{rhat thi s unkn own factor is reversion to a former 
of existence may be admitt ed as in the highest 

c1 gree probabl e.54 It is quit e incredibl e that a man ' 
G' Prof. Macaliste r (ibid. 1)' evolutionism, admitting even the , 

121 ) has tabu lated his ,obscr- possibility of either of his first 
ons, a.nd finds that muscular proposit ions. Prof. Macalister 

abo ' rmalities are most frequent has also desclibed ( ' Proc. R. 
in ' t he fore-arms, secondly, in Irish Acad.' vol. x. 1864, p. 138) 
+' Ie face, thirdly, in the foot, &c. variations in the flexo?' pollicis 

Rev. Dr. Haughton , longus , remarkab le from their 
after giving ( ' Proc. R. Iri sh relations to the same muscle in 
Academy,' June 27, 1864, p. the Quam·umana. 
715) a remarkable case of varia - 51 Since the first edition of 
t ion in the human flexor pollicis th is book appeared, MI'. Wood 
longus , adds, "This remarkab le h as published anothe r memoir in 
"examp le shows that man may the ' Phil . Transact ions,' 1870, 
" somet imes possess the arran"e - p. 83, on the vm'ieties of the 
"men t of tendons of thumb ;nd m uscles of the huma.n neck, 
"fi ngers chm'acteristic of the shoulder, and chest . . He here 
',' macaq ue ; but whethe r such a shows how ext remely variable 
"case shoulcl be reaarded as a these muscles are, and holY often 
" macaque passing upwards into and how closely the variations 
'I a man, or a passing resemble t he nOl:malmuscles of 
I 'downwa rds into a macaque, or the lower anima ls. He sums up 

/ " as a congenita l freak of llature, by remarking, "It will . be 4 " I undertake to say." " enough for my If I 
It is satisfactory to hear so " have succeeded in sh.ewlllg .the 

,,,npable an anatomist , and so "more important for IDS, 

an opponent of " when occurring as vanet les m 
\ 
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minutely described a vast number of muscular variations 
in man, which resemble normal structures in the lpwer 
animals. The muscles which . closely resemble t hose 
regularly present in our nearest allies, 
rumana, are too numerous to be here even specified. 
In a single male subject, having a strong bodily frame, 
and well-formec1 skull, no less than seven muscular 
variations observed, all of which plainly ' repre­
sented muscles propel' to various kinds of apes. 
This man, for instance, hac1 on both sides of his neck a 
tru e and powerful " levcttm' claviw lte," such as is found 
in all kinds of apes, and which is saic1 to Occur in about 
one out of sixty human subjects.49 AgaIn, this m¥t 
bad" a special abductor of the metatars al bone of 
" fifth digit, such as Professor Huxl ey and :Mr. Flowe' 
" have shewn to exist uniformly in the higher a .d 
" lower apes." I will give only two adclitional case " , 
the acromio-basilct1' muscle is found in all mamma] s 
below man, and seems to be correlated with a quadru­
pedal gait,50. and occurs in about one out of sixty 
human subjects. In the lower extremities Mr. 
Bradley 51 found an abcluctm' ossis rnetatarsi in 
both feet of tb,is muscle had not up to that time 
been recordec1 m mankind, but is always present 'in the 
·anthropomorphous apes. The muscles of the h I 

. . anes 
.and arms-parts whIch are .so emmently charact . t' 

. ens Ie 
·of man-are extremely lIable to vary so as to " b 

' Lesem Ie 
----------------

'Pr oe. R. Irish Aead , 
x. 1868, p. 124. emy, vol. 

t he lowest members of the 
pfim ates. Gradations, also, in 
the muscles, leacling to structures 
founel in animals lower in 
the scale, are ' numerous in the 
Lemuroielea. · I 

49 See also Prof. :M:acalister in 

GO Mr. Champney . , 
of Anat. and Phys ,s ;; Journal! 
p. 178. . ov., 1871, 

. 51'Jo 1 
Ul'Ua of A 

Phys.' May 18"'12 nat . and , ,p. 421. 

.( 
\ 
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the corresponding muscles in the lower animals.52 

Such resemblances' are eith er perfect 01' imperfect ; yet 
in the lat ter case they are manifestly of a transitional 
natur e. Certain variations are more common in man, 

/ a'nd others in woman, without our being able to assign 
any reason. Mr. Wooel, after describ ing numerous 
variations, makes the following ' pregnan t remark : 
"Notab le elepartures from the ordinary type of the 
"muscular st ructures run in grooves 0 1' direct ions, 
" 'whicH must be taken to indicate unknown 
" factor, of much importance to ·a comprehensive know­
." leelge of general and scient ific anatomy." 53 

That this unknown factor is reversion to a former 
stf,J,te of existence may be admitted as in the highest 
de,w ee probable.54 It is quite incredible tha t a man ' 

Prof. l\facalister .(ibid . p. evolutioJ;lism, admitting even the 
has t abulated hIs .obser- possibility of either of his first 

vat" ons, and finds that muscular propositions. Prof. Macalister 
abn rmalities are most frequent has also described (' Proc. R. 
ig; the fore-arms, secondly, in Iri sh Acad.' vol. x . 1864, p. 138) 

face, thi rdly, in the foot, &c. variations in the jlexo7' pollici s 
f 5B 'J:he Rev . Dr. Haughton, longus , remark able from their 

(I after giving (' Proc. R. I rish relations to the same muscle in 
• Academy,' Jun e 27, 1864, p. the Quadrum ana. 

7lQ.), case of varia- ill Since the first editi on of 
• t ion in the hu man fl exor' poll-icis thi s book appeared, Mr. W ood 
longus , adds, "'l'his remarkable has publi shed another memoir in 
" examp le shows that man may the' Phil . Transact ions,' 1870, 
" somet imes possess the arrange- p. 83, on t he vari eties of the 
" ment of t endons of thumb and muscles of the hum an neck, 
," fingers characteristic of the shoulder, and chest. . He here 
« macaque ; but whether such a shows how ext remely variable 
" case. should be regarded as a t hese muscles are, and how often 
,., macaque passing upwards int o and how closely t he variations 
"a man, or ' a lTIa.n, passing resemble t he normal muscles of 

downwards into a macaque, or th e lower anim als. He sums up 

(

" as aco llgenital freak of l1ature, by remarkin cr "It will be 
" I undert ake to say ." " enough for if I 
It is satIsfacto ry to hear so " have succeeded in shewlDg th e 
capable an anatomist , and so "more imporoant for fus, 
ernb itte red an opponen t of " when OCCUlTing as 'l!'anetles ill 
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should through mere accident abnormally resemble 
certain apes in no less than seven of his muscles, if 
there had been no genetic connectiop. between them . 
On the other hand, if man is descendecl from some ape­
like creature, no valld reason can be assigned why" ', 

, 

certam muscles should not suddenly reappear after an y, _", 

interval of many thousand generations, in the same ! 
manner as with horses, asses, and mules, clark-coloured 
stripes suddenly reappear on the legs, and shoulders, 
after an interval of hundreds, or more probably of 
'thousands of generations. 

These various cases of reversion are so 
related to those of rudimentary organs given in th,le 
first chapter, that many of them might have bee! 
indifferently there or here. j 
human uterus furmshed WIth cornua may be saId '0 

' represent, in a rudimentary condition, t;tte, org 
in its normal state in certain mammals'. Some par '> 

which are rudimentary in man, as the os coccyx in 
both sexes, and the mammre in the male sex, are always 
present; whilst others, such aS,' the supra condyloid 
foramen, only occasionally appear, and therefore might 
have been introduced und er the head of reversion. 
These several reversionary structures, as well as the 
strictly rudimentary ones, reveal the descent of man 
from some lower form in an unmistakable manner. 

Correlatecl Vctriation.-In man, as in the 10 
. Itt . . wer alllma s, many s rue ures are so mtlmately related, 

"the human subject, tend to 
" exhibit in a sufficiently markecl 
" manner what may be considered 
"as proofs and examples of the 

"Darwinian principle f 
" . 1 0 rever-SIOn, or aw of inhe 't . 
"th ' d n ance ill IS epartment of <, '. 1 
" science." anawmlca 
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that when one part varies so does another, without our 
being able, in most cases, to assign any reason. We 
cannot say whether the one part governs the other, or 
whether both are governed by some earlier developed 
part. Various monstrosities, as 1. Geoffroy repeatedly 
jnsists; are thus intimately connected. Homologous 
structures are particularly liable to change together, 
as we see on the opposite s'ides of the body, and in 
the upper and lower extremities. Meckel long ago 
remarked, that when the muscles of the arm depart 
from their proper type, they almost always imitate 
those of the leg; and so, conversely, with the muscles 
of the legs. The organs of sight and hearing, the teeth 
"and hair, the colour of the skin i"knd of the hair, colour 
.and constitution, are more .01' less correlated. 55 Pro­
'fessor Schaaffhaus en first drew attention to the relation 
apparently existing between a muscular frame and the 
strongly-pronounced supra-orbital ridges, which are so 
characteristic of the lower races of man. 

A Besides the variations which can be grouped with 
"' more or less probability under the foregoin g heads, 

there is a large class of variations which may be 
pl'ovisionally calle4 spontaneous, for to our ignorance 
they appear to arise without any exciting cause. It 
can, however, be shewn that such variations, whether 
consisting of. slight individual differences, or" of 
strongly-marked and abrupt deviations of structure, 
depend much more on the constitution of the organism 
than on the nature of .the conditions to which it has 

I been subjected. 56 

4 (;5 The authori ties for these Domesticati on,' YO!. ii . pp. 320-
335. several statements are o"iven in 

'\ lUY' Variation of Wlder 
VOL. I. 

(;6 This \\"hole subject has been 
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Rate of lncrease,-Civili sed ' populations have been 
known under favourable condition s, as in the United 
States" to double their numbers in twenty-five years; 
and, according to a calculation, by Euler, this might 
occur in a littl e over twelv e years. 57 At the former 
rate, the present population of the ' United States 
(thirty millions), would in 657 cover the whole 
terraqu eous globe so thickly, that foul' men would have 
to stand , on each square yarer of surface. The prim!lll'Y 
or fundamental check to the continu ec1 in crease of man 
113 gi;f::QQulty of gaining subsistence, and of Hving in 
comfort. We may infer that this is the case from 
what we see, for ins tance, in the 'LTnitec1 States, where 
subsistence is easy, and thet e is plenty of room. ,If 
such means suddenly douhled in ·Gr eat Bri . 
our number would be quickly doubled. vVith civili 
nations this primary check acts chiefly by restra' 
marriages. The greater death -rate of infants in . 
poorest classes is also veri impoTtan t; as wen !liS th.e 
greater mort ality, from various dise'ase8, 'of the inhabI­
tants of crowdecl and miserable hous es, a,t all ages. 
The · effects of severe epidemics and wars are soon 
counterbalanced, and more than cOl,lllterb alanced, in 
nations placed under favourable conditions. Emigra­
tion also comes in aid as a tempor ary check, but, with 
the extr emely poor classes, not to any great extent. 

There is reason t6 suspect, as l\falthus has r emarKed, 
that the reprodu ctive power is actually less in barbar­
ous, ' than in ci;viHsed races. We know nothin g 

discussed iu chap, xxiii, vol. ii. 
of my 'Varh ttioll of Auimals 
aurJ Plants und er Domestica tion.' 

',7 See the ever 

'Essay ou the Principle of Popu­
lation,' by the Rev. '1'. 
vol. i, 1826, p. 6, 517. 
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positiv ely on this head, for with savages no census has 
been taken; but from the concurr ent t estimony of 
mis sionari es, and of others who have long resided with 
such people, it appears that their families are usually 
small, and large ones rare. This may be partly 
accounted for, as it is by the women suckling 
their infants during a long tim e ; but it is highly 
prob able that savages , who often suffer much hardship, 
and who do not obt ain so much nutritiou s food as 
civili sed men , won ld be actuall l less prolific. I bay@ 
shew n in a former work,G8 that all our dom es ti oat ed 
quadruped s and birds, and all our cultivated plants, 
are mor e fer til e than the corresponding species in a 
state of nature. It is no valid objection to this con-

),clusio]1 that animals suddenly supplied with an excess 
, of food, or when grown very fat; ·and that most plant s 
\on sud-den remov al from very poor to very soil, arc 
I rendered more or less sterile. We might, th erefor e, 
expect that civilised men, who in one ' sense are higbly 
domesticated, would be more prolific than wild men. 
It is also probable that the incr eased fertility . of 
civilis ed nations would become, as with our domestic 
anim als, an inh erit ed character: it is at least known 
that with mankind a tend ency to produce twins run s 
in families. 59 

Notwith standin g that savag es appear to be less 
prolific than civilis ed peopl e, they would no doubt 
}'apidly increase if their numb ers were not by some 
means rigidly kept down. The Santali, or hill-tribes 
of Indi a, have recently afforded a good illustr ation of 

58 ' Variation of Anima ls and 
und er Domest,icat ion,' 

\ vol. 1I. pp. 111-11 3, 163. 

59 Mr: Sedgwick, '.British nnd 
For eidn Medico-CIJlrurg. Re­
view/' Jul y , 1863, p. 170 . 

. F 2 
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this fact; for, as shewn by. Mr. Hunter,so they have 
increas ed at · an extraordinary rate since vaccination 

. has been introduced, other pestilences mitigated, and 
war sternly repressed. This increase, however, would , 
not have b.een possible had not these rucle people spreacl 
into the adjoining districts, and worked for hire. 
Savages almost always marry; yet there is some 
prudential restraint, for they do not commonly marry 
at the earliest possible age. The young men are often 
requir ed to shew that they can support a wife; and 
they generally have first t.o earn the price with which 
to purchase her from her parents. With savages the 
difficulty of obtaining subsistence occasionally limit s 
their nl1mbm: in [I. much mor e direcb n !,' thll1U with 
ClviHsecl. people, for 011 trib es IJel'iodically i:l'uU'er from 
severe famines. At such times S!1V!1ges are forced to 
devour much bad food, and their health can hardly fail 
to be injur ed. Many accoUIits have been published 
their protruding stomachs and emaciated limbs after '\ 
and during famines. They are then, also,compellec1 
to wander much, and, as I was assured in Australia \ 
their infant s perish in large numbers. As famines "'. 
periodical, depending chiefly on seasons, all \. 
tribes must fluctuate in number. They cannot steadil 
and regularly as ther e is np artificial 
in the, supply of food. Savages, when hard pressed 
encroach on each territories, and war is 

?ut they are wdeed always at war with 
theIr neIghbours. a:e hable to many accidents 
on land and water w then search for food· d' 

. h ,an In 
some countnes t ey suffer much from the large b t 

. r eas s 
60 'The Annals of Rural Bengal,' by W W flu t 

·259. . . n er, 1868, p. 
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of prey. Even. in Indi a, districts have been depopu­
lated by the ravages of tigers. 

Malthu s has discussed thes e several checks, but he 
" d'oes ILOt lay str ess enough on what is probably the 

/ most import ant of all, namely infanti cide, especially of 
female infant s, and the habit of procuring aborti on. 
These practices now prevail in many quar ters of the 
world; and infanticitle seems formerly to have pre­
vailed, as Mr. M'Lennan 61 has shewn, on a still more 

./ extensive scale. These practice s appear to have 
originated in savages recogni sing the difficulty , or 

- rath er the impossibility of supportin g all . th e infants 
that are born . Licentiousne ss IDay also be added to 
the checks; but this dOflB not ' follow fl'om 

' failing IDeans of subsistence j though there is reaSOn 
,to believe that in some cases (as in J apan) it has been 
'intentionally encouraged as a means of keeping down 

/I the population. ' . , 
/ If we look back to an extr emely remote epoch, before 

/ man had arrive d at the dignity of manhood, he woulel 
{ / 4 have been guided more by instin ct and less by reason 
I ( than are the lowest savages at the present time. Our 
. early semi-human progenitor s would not have pract ised 

I 

I 

infanti cide or polyandry; for the instincts of the lower 
animals are' never. so perverted 62 as to lead them re-

61 ' Prim itive Marria;e,' 1865. 
62 A wri ter in the' ::ipectat or ' 

(March 12th" 1871, p. 320) com­
ments as follows on this pas­

:-" Mr. Darwin finds him­
" self compelled to reintroduce a 
" new doctr ine of the fall of man. 
" He shews that the instincts of 
" the high er animals are far 
" nobler than the habit s of 
"sav age races of men , lJ.Ild he 

'" finds him self, therefore, com­
"]Je lled to re-introduce,-in a 
"ful'm of the substantia l orth o­
"doxy of w hich appears to 
" be qui te unconscious,- and to 
"intr oduce as a scien tific bypo ­
" th esiti the doctrine tha t man's 
" gain of knowledge was the 
" cause of a t emporary but long­
" endurin CT moral deterioration, 
"as by the man y Joul 
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gul;1rly to destroy their own offsprin g, or to be quit e . 
devoid of jealousy. There woulcl have been no pru­
denti al restraint from marri age, and the sexes would 
have freely unit ecl at an early age. . H ence the l)ro­
genitor s of man woulcl have t ended to incr ease rapidl y ; 
but checks of some kinel, either periodical or constant, 
mllst have kept clown their numbers, even more severely 
than with existing savages. What the precise natur e 
of these checks were, we cannot say, any more than 
with most other animals. We know that horses ancl 
cattl e, which are not extremely prolific animals, when 
first turn ecl loose in South America, increased at an 
enormous rat e. The elephant, the slowest bi'eeder of J 

all known animals, would in a few thousand years stock ', 
the whole world. The ' increase of · every species of {I 
monkey must l)e checked by some means ; but not, as 
Brehm remarks, by the attacks of beasts of prey. No 
one will assume that the actua l power of reproducti on _ 
in the wild horses and cattl e of America, was at first in 
any sensible clegree incr eased; or that, as each district 
became stockecl , thi s same power was dimini shed. 
No doubt in this case, ·and in all oth ers, many checks 
concur, and different checks under different circum_ 
stances ; perioelical clearth s,' depending on unfavourable 
seasons, being probably the most impprtant of all. . So 
it will have been with the early progenit ors of man. 

Natural Selection.-We have now seen that ill . 
. bl . b 1 l ' 1 an I S van a e m . oe y ane mme and that the variations are 

" customs, especially as to mur­
" ria<'e, of savage tnbe s. \Vhat 

thA J ewbh tradi tion of 
" the moral degenerat ion of man 

* 

"through his snatcbina t 
"know ledge forbidden '1' a b a 
" his hi crhest ' . 1m y 
" b dO ·mslmct ass"r t eyon this? " v 

! 



CHAP. n . MANNER OF DEVELOPl\1ENT. 71 

incluced, either directly or indirectly, by the same 
general causes, and obey the same geri.erallaws, as with 
the lower animals. Man has spread wielely over the 

of the earth ; anel must have been exposed, during 
his in.cessant "migrations,63 to the most diversified 
conditions. The inhabitants of Tierra del 'Fuego, the 
Cape. of Good Hope, ancL Tasmania in the one hemi­
sphen·, and of the Arctic -regions in the other, must 

thl'Ough many climates, and changed their 
many _ times, before they, reached their present 

homes.G4 The early progenitors -of man mllst also have 
tended, like all other animals, to have increased beyond 
their means of subsistence; they must, therefore, 
occasionally have been exposed to a struggle for exis­
-lienee, and cOllsequently to the rigid law of natural 
s:election. Beneficial variations of all kinds will , thus, 
, ither occasionally or habitually, have been presened 

Atnd injurious ones eliminated. I clo not i'efer to 
/ strongly-marked dev.iations of which occur 

j " at long intervals of but to mere individual 
... dIfferences. We know, for lllstance, that the muscles 

of our hands and feet, which determine om: powers of 
movement, are liable; like those of the lower aniinals,G5 
to incessant variability. If then the progenitors of 
man inhabiting any .distric .t, especially one undergoing 
some change in its conditions, were divided into two 

63 See good remarks to 
thi s effect by VV. Stanl ey J 

J " .A Deduction from Darwin 's 

1
/ "Theory," 'Natur e ' 1869 p. 

231. . " 
Gi · Latham, 'Man and his 

:Migrations,' 1851, p. 135. 
Go Messrs. Murie and l'tHvart 

\ in .their ' Anatomy of the Lemu-

roidea' (' Tran sact. Zoolog. Soc.' 
vol. vii. 1869, pp. 96-9 8) say, 
"some muscle3 are so irregular 
" in th eir distribution that they 
" cannot be well classed ill auy 
"of the above groups." 'l'hese 
mu scles differ even on the 
opposite sides of the same 
individu al. 



72 THE DESCENT OF MAN. PAllT I. 

equal bodies, the one half which includ ed all the 
individu als best adapted by their powers of movement 
for gainin g subsistence, or for defending themselves, 
would on an average survive in greater numb ers anel , , 

procreate more offspring than the other and less well 
endowed half. ' 

Man in the ru'dest sta te in which he now exists is. 
the most dominant animal that has ever appeared on 
thi s earth. H e has spread more widely than any other 
highly organised form.: and all others have yielded 
before him. He manifestly owes this immense 
superiority to his int ellectual faculti es, to his social 
habits, which lead him to aid and defend his fellows" 
and to his corporeal structure. The supr eme impor --; 
tance of these characters has been proved by th o 
arbitram ent of the battl e for life. Through his power: 
of intell ect, articul ate lan guage has been evolved; ane , 
'on thi s his wonderful aclvancement has mainly depended, 
As Mr. Chauncey Wri ght remarks : 66 " a psychological 
" analysis of t.he faculty of lan guage shews, that even 
"th e smallest proficiency in it might requir e more 
"br ain power than the greatest proficiency in any 
" other ' direction." He has invented and is able to use 
various weapons, tools, traps, &c" with which he defends. 
himself, kills or catches prey, and otherwise obt ains. 
food. He has or for fishing or 

'ossing over to neIghbourm g fertil e ISlands. H e bas 
overed the art of making fire, by which bard and 

roots can be rendered and poisonous 

t or herbs innocuous. Thls dIScovery of fil' \ roO s e,. 
probably the greatest ever made by man, exceptin g l 

06 Limits of Nat ural Selection, 'North American ReView,' Oct. 

1870, p. 295. 
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language, dates from before the dawn of history. 
These several inventions, by which man in the rudest 
state has 'become so pre-eminent, are the direct results 

"of the developm ent of his powers of observation, 
/ / memorY', curiosity, imagination, and reason. I cannot, 

therefore, ullderstand how it is that Mr. Wallace 67 

maintains, that "natural select ion could only have 
" endowed the savage with a brain a littl e sup erior to 
" that of an ape." 

, Although the intellectual powers and social habits of 
man are of paramount importance to him, we must not 
underrate the import ance of his bodily structure, 
which subj ect the remainder of this chapter will be 

the development of the intellectu al and social 
Oil' moral faculties being discussed in a later chapt er. 

1 Even to hammer with precision is no easy matter, 
eery one who has tried to learn carpentry will 

o throw a stone with as true an aim as a Fuegian In 

I 
defending hims elf, or in killing birds, the most 
consumm ate perf ection in the correlated actIOn of the 

/:,1 

G7 'Quart erly Review,' April deduced from the ?f 
1869 , p. 382. Thi s subj ect is Natural Select ion, ' onglDal'y 
more fully ' discu sse d in Mr. pub lished' in the' 
vVal lace's 'Contributi ons to th e cal Review,' May 1864 , p. 
Th eor y of Natural Se lecti on ,' I canno t h ere resist quot :1ng j 
1870, in which all the essays most ju s t rem ark by ; 
referred to in tbis work are re- Lubbock (' Prehistoric 
p uhli shed . The' Essay on 1865 , p. 479) in reference to thi: 
Man ,' has been ably criticised paper namely that Mr. 
by Prof. C laparede, one of the "with charadte ristic 
m ost di s tinguished zooloO'ist s in "ness ascribes it (i.e. the 
E · c " 1 ') InI'esel , urope, 10 an arti cle published " of natural se ectlOn 1 0'11 

I in the 'Bibli otheque Univer - " ed ly to ]l.1:r. Dar win , althoLlo 
II ' J he struCl'" se e, une 1870. The remark "as is well known, t l 

quot ed in my text will surp rise "out the idea ind ependhen Yt' 
h . d' t thoU'" no everyone w 0 h as read Mr. " and publishe 1 " '? at 

.celebrated paper on "with th e same elabo ratIOn, ' 
, , ] he On glll of Hum an Races " th e same time." 
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muscles of the hand, arm, and shoulder, and, further, a I 

fine sense of touch. In throwing a stone or spear, and 
in .many other actions, a man must stand firmly on his 
feet; and this again demands the yerfect 
of numerous muscles. To chip a flint into the rudest 
tool, or ,. to form a barbed spear or hook from a bone, 
demands the use of a perfect hand; for, as a most 
capable judge, Mr. Schoolcraft,6S remarks, the shaping 
fragments of stone into knives, lances, or arrow-heads, 
shews ." e:x;traordinary ability and long ·practice." This 
is to a great extent 'proved by the fact that primeval 
men practised a .division of labour; each man did not · 
manufacturQ his own flint tools or ru(le pottery, hut 
certain individuals appear to have devoted themselv.ef; 
to such work, no doubt receiving in exchange th l( 
produce of ' the chase. ATchreologists are convinced. 
that an enormous of. time before ... 
ancestors thought of gnndmg chIpped flints 
smooth tools. One can h!Lrdly doubt, that a man-like "\ 
animal who possessed a hand and arm sufficiently 
perfect to throw a stone with precision, or to form a 
flint into a rude tool, could, with sufficient practice as 
far as .mechanical skill alone is concerned., make 
anythiE.g which a civilised man can make. Th 

of the hanc1 in this may be 
Wlth of the m the apes are used 
for uttenng vanous slgnal-cnes, or as in one g 

. .' enus · 
IhuslCal cadences; but m man the closely similar vocai 
organs have become ac1apted through the inh . 

i! h . entec1 I effects of use lor t e utterance of artlCulate Ian \ 

08 Quoted by Mr. Lawson 
Tait in his 'Law of Nat ural 
Selection,'- ' Dublin Quarterly 

guage. 

J ournal of' Med' 1 
Feb. 1869. Dr lOa 
wise quoted to th Reller IS like- (' 

e same effect. '. 
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Turning now to the nearest allies of men, and 
therefore to the best representatives of our early 
progenitors, we find that the hands of the Quadrumana 
ap2- constructed on the same general pattern as our 

,/ own, but are far less perfectly adapted for diversified 
uses. Their hands do not serve for locomotion so well 
as the feet of a dog; as may be seen in such monkeys 
as the chimpanzee and orang, which walk on the outer 

, margins of the palms, or on the knuckles. 69 Their 
hands, however, are admirably adapted for climbing 

. trees. Monkeys seize thin branches or ropes, with the 
thumb on one side and the fingers and palm on the 
other, in the same manner as we do. They can thus 
also lift rather large objects, such . as the neck of a . 
bottle, to their mouths. Baboons turn over stones, 

\ . 
ane] scratch up roots with their hands. They seize 

insects, or other small objects with the thumb in 
oJjposition to the fingers, and no doubt they thus 
4 xtract eggs and the young from the nests ' of birds. I American monkeys beat the ' wild oranges on the 

/' branches until the rind is cracked, anci then tear it off 
( with the fingers of the two hanc1s. In a wild state they 

... break open hard fruits with stones. Other monkeys 
open mussel-shells with the two thumbs . . With their 
fingers they pull thorns and burs, and hunt for. 

V each other's parasites. They roll down stones, or 
throw them at their enemies; nevertheless, they are 
clumsy in these various actions, and, as I have myself 
Been, are quite unable to throw a. stone with precision. 

(

It seems to me far "itom true that because" objects 
"' are grasped clumsily" by monkeys, "a much less 

organ of prehension" would have served ' 
, 6() Owen, 'Anat omy of Vertebr a tes,' vol. iii. p. 71. 
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70 equally well with their present hands. On the 
contrary, I see no reason to doubt that more perfectly 
constru cted hands would have been an advan tagie t o 
them, provided that they were not thu s rendere c1 
fitt ed for climbin g trees. We may susp ect that a 
hand as perfect as that of man woulc1 have been dis­
advantageous for climbi ng ; . for th e most arboreal 
monk eys in th e world, namely, Atel es in America, 
Oolobus in Africa, and Hylobates in Asia, are eith er 
thumbl ess, or their toes parti ally cohere, so that their / 
limbs are oonverteel into mere grasping hooks.71 

/' 

As soon as, some ancient member in the great seri f 
of the Prim ate s came to be less arbor eal, owing to 
change in its manner of procurin g subsistence, or 'I 

some chang e in the sUlTounc1ing condit ions, its 
manner of progressi.on would have been modified: 
thu s it would have been rendered more strictl y 
rup edal or bip edal. Baboons frequent hilly and rock\ 
districts , and only from necessity climb high trees ; 72 

and they have acquir ed almost the gait of a dog. Man 
alone has become a biped ; and we can, I think , partl y 
see how he has come to assume his erect 
which forms one ' of his most conspicuous char acters. 
Man could not have attained his present dominant 
position in the world with out the use of his hands, 

70 ' Quarterly Review,' April 
l Sn9, p. 392. ' 

71 In HyZobcd es syndac tyZ1tS, 
as the name expresses, two of 
t he toes regularly cohere ; and 
th is, as Mr. Blyth informs me, 
is occasionally th e case with the 
toes of H. agi lis, Zar, aucll ettcis­
cus. Colobus is strict ly arbo­
real and extraordinari ly active 

(Brehm, 'Th ierleben,' B. i. s. 
50), bllt whether a bet ter 
climber than the species of the 
allied genera, I do not know. 
It deserves not ice that the feet 
of the sloths, the most arborell-l 
animals in the world are w OU- ' 
derfl1l1y hook-like. ' 

72 Brehm, ' Tbierleben,' D. j • ./ 
s. SO. 
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which are so admir ably adapted t o act in obedience to 
his wilL Sir C. Bell 73 insists that " the hand s uppli es 
"all inst rum ents, and by its correspondence with the 
" inte llect gives him univ ersal dominion ." But the 

/ / hands and arms could hardl y have become perfect 
, enough to have manufactur ed weapons, or to have 

hurl ed stones and spears with a tru e aim, as long as 
they were habitua lly used for locomotion and for 
supp ortin g the whole weight of the body, or, as before 
remarked, so long as they wm:e especially fit ted for 
climbin g tr ees. Such treatm ent would also 
t ve blu nted the sense of touch, on which th eir 
ott icate use largely depends. F rom causes alone 
al "ould have been an advantage to man to become a 

but for many acti ons it is indi spensable that 

:::1: 
o1 t . To gain thi s great advantage, the feet have 
,,.,i.'endered flat; and the great toe has been peculIarly 

j
r modifieq, thou gh thi s has entailed the almost eo:upl ete 

, loss of its power of It accords WIth the 
pr incipl e of the "division of phy siological labour, pre­
v"ailin g thr oughout the anim al kin gdom, that as the 
hands became perfect ed for prehension, the feet 
have become perfected for supp ort and locomotIOn. 
With some savages, however, the foot has not 
alto gether lost its prehensil e power, as shewn 
their mann er of climbin g t rees , and of using them In 

(

other ways.7-! 

73 "The H and," &c. ' Br"l"dcre- t" " "I" h Schopfuncrscreschichte,' 
Ul IC e D ro Buchn er 

. \,"a.tCl" T rea.tise,' 1833 p. 38" " 18 68 s. 50 (. i TM orie 
7! has ar: excellent ( 'Conferenc es sur a. 135) has 

diSCUSSIOn on t he steps by which Darwinienn e,' 1869'f Pihe use ot 
J))an became a. biped : ' Na- given good cases 0 

" 
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If it be an advantage to man to stand firmly on his 
feet and to . have his hands and arms fi'ee, of which, 
from his pre-eminent success in the battle of life, 
there can be no doubt, then I can see no reason why it 
should not have been advantageous to the progenitor :'; '" (. 
of man to have become more and more erect or bipedal. 
They would thus have been better able to defend ( 
themselves with stones or clubs, to attack their prey, 
or otherwise to obtain fooc1. The best built individuals . 
would in the long run have succeedec1 best, anc1 have " 
survived in larger numbers. If the gorilla and a few 
allied forms hac1 become extinct, it might have been 
argued, with great force and apparent thith, that an 
animal could not have been gradually converted from a 
quadrupec1 into a biped, as all the individuals in an 
intermecliate condition would . have been miserali ly 
ill-fittecl for progression. But we know (and this ( is 
well worthy of reflection) that the anthropomorphOlJs 
apes are ' now actually in an intermediate 

. , 
anc1 no one doubts that they ' are on the , whole well 
adapted for their conc1itions of life. Thus the gorilla 
runs with a sidelong shambling gait, but more 
commonly progres.ses by resting on its bent hand s. 
The long-arm ed occasionally use their arms lik e 
crutches, swinging theil' bodies forward between them 
and some kinds of Hylobat,es, without 
taught, can walk or run upn ght with tolerabl e quick­
ness; yet they move awkwardly, and much I 

I h ess 
secure y t an man. We see in short in . t' , ,eDslng ------------------
the foot as a preh ensile organ 
by man; and bas also writt en 
on the mann cr of progresRiul1 
of the higher apes, to which I 

allude in the collo"' 
l' ,,'Ina purl!-

graph: see also Owen e(, Ana- f 
t omy of Verteb,·ates' I'" I th' ' , vo . Ill, p. 
I on IS latter sUbject. 
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monkeys a manner of progr ession interm ediate between 
'that of a quadruped and a bipecl; but, as an un­
prejudi cecl judg e 75 insists, the anthropomorphous · apes 
ap-proach in stru cture more nearly to the bipedal than 

/ 'tq the quadruped al type. 
As the progenitors of man became more and more 

erect, with their hands and arms ' more and more 
modified for prehension and oth er purp oses, with their 
feet and legs at the same time transformed for firm 
support and progression, endless other changes of 
structure would have :become necessary : . The pelvis 

I 

would have to be brQadened, ' the .spine peculiarly 
curved, and the head fixed in an alt81'ed position, all 
which changes have been attained ·by man. Prof. 
Schaaffhausen 76 maint ains that ",the powerful mastoid 
" processes of th e human skull are -the result of his 
" erect position;" and these processes are' absent in 
tlhe orang, chimpanzee, &c., . and are smaller in the 

. gorilla than in man. V 'other structures, which 
.appear connected , with man's erect position, might 
here have been addecl It is very difficult 'to decide 
how far the se correlated modifications are the result of 
natur al selection, and how far of the inherit ed effects 
of the incr eased use of certain parts, or of the actio:a 
of one part on another. No doubt these means of 
change often co-operate : thu s when certain muscles, 

.and the crests of bone to which they are attached, 
become enlarged by habitual use, thi s shews ' that 

( 

76 Prof. Broca, L n, Constit9-
. tion cn.udales ; 

'La. hev ue d'An thropologie,' 
1872, p. 26, (separate copy). 
• 70 ' On the Primit ive Form 

\ of th e Skull,' translated in ' An-

thJ,'opological Review,' 
p. 428. Owen (' Anatomy of 
Vertebrate s,' vol. ii. 1866, p. 
55 l) on the mastoid IJl'ocesses 
in the higher apes. 
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cert ain actions are habitually 'performed and must be 
servi ceable. H ence the individuals which perform e.d 
them best, would t end to survive in greater numb ers. 

The free use of the arms and hands, partly the 
cause and partly the result of man's erect position, " 
appears to have led in an inclirect mann er to oth er "1 ' 
modifications of The early male forefath ers / 
bf man were, as prevIOusly stated, probably furni shed 
with : great canine t eeth; but as they gradu ally ac- I 
quired the habit of using stone s, clubs, or oth er \. 
weapons, . £01' fightin g with their enemies or riv als, 
they would use th eir jaws and teeth less and less. In 
this case, the j aws, tog ether with the t eeth, would 
become reduced in size, as we may feel almost sm'e 
from innum erable analogous cases. In a future 

we shall meet with a closely pai'allel case, in 
the reduction or complete disapp earance of ,the 
t eeth in male rumin ants, apparently in relation 
the development of th eir horn s ; and in horses, in 
rel ation to their habit of fightin g with their incisor 
t eeth and hoofs. 

In the adult male anthrop omorphou s apes, as 
Riitim eyer,77 and other s, have insisted, it is the effect 
on the skull of the gr eat development of the jaw­
muscles that causes it to differ so gre atly in many 
respect s from that of man, and has given to these 
animals " a truly fri ghtful phy siognomy." Ther efore, 
as the j aws and te eth in man's progenit ors gradually 
become reduced in size, the adult skull would haye 

me to r esemble more and more that of existing mall· 
we shall hereaft er see, a gre at reducti on of the f 

77 'Die Grenzen del' 'f hierwelt, eine Betrachtung zu Darwin'S I 
Lehre,' 1868, s. 51. 
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canine teeth in the males would almost certainly affect 
the teeth of the fem al€s through inh eritanc e. 

As the various mental faculti es gradually developed 
thems elves the brain would almost certainly becom e 
larger. No one, I presume, doubts that the large 
proportion which the size of man's brain bears to his 
body, compar ed to the same proportion in the gorilla 
or orang, is closely connected with his higher mental 
powers. We meet with closely analogous facts with 
insect s, for in ants the cerebral ganglia are of extra­
ordinary dimensions, and in all the Hym enoptera these 
ganglia are many times larger than in.. the less 
intelligent orders, such as beetles. 78 On the other 
hand, no one supposes that the intellect of any two 
animals or of any two men can be accurately gauged 
by the cubic contents of their skulls. It is certain 
that there may be extraordinary ment al activity with 
mn extremely small absolute mass of nervous matter: 
thus the wonderfully diversified instincts, mental 
powers, and affections of ants are notorious, yet their 
cete bi·al ganglia are not so large as the quarter of a 
small pin' s head. Under this point of vie w, the brain 
of an ant is one · of the most marv ellous atoms . of 
matt er in the world, perhaps more so than the brain 
of a man. ' 

The beli ef that there exists in man some close 
r elation between the size of the brain and the develop­
ment of the int ellectu al , is supported by the 
comparison of the skulls · of savage and civilised races, 

78 Dujardin, ' Annales des Sc. 1870, p. 14. My son, Mr. F. 
F a.t.' 3rd se ries Zoolog. tom. D arwin, di ssected for me t.he 
:dv. 1850 , p. 203. See al so cerebral gangli a of the 
]yIr. Lowne, ' Anatomy and ?'lifa . 
phy s. of the vomitoTia,' 

VOL. I. G 
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0.£ ancierrt ' and modern people, and by the analogy 'of 
the whole vertebrate series. Dr. J. Barnard Davi s 
has provec1,79 by many careful measurements, that the 
mean internal capacity' of the skull in Europe ans 'is" 
92' 3 cubic inches; ill Americans 87' 5; in A.siatics "'" 
87 ·1; anc1 in A.ustra lians only 81' 9 cubic inch es. 
Professor Broca 80 found that the nineteenth century 
skulls from graves in Pari s were larger than those 
from vaults of the twelfth century, in the proportion of 
1484 to 1426; and that the increased size, as ascer­
tained by measurements, was exclusively in the frontal 
part of the skull-the of the intellectu al faculties 
Prichard is persuaded th at the present inhabitants 0 

'Britain have" much more capacious brain-cas es " tha " 
the ancient inhabitants. Neverthel ess, it must b 
admitted that some skulls of very high antiquity, suc,J 
as the famous one of Neanderthal; are well develop I 

and ·capacious.8l With r espect to the lower animals 
M. E. .. Lat tet,82 by coinparing the Cl;ania of" tert.iary 
and 'recent mammals belonging to .the same groups, 

come to the remarkable concluslOn that the brain 

79 'Phil osophical Transac­
tions,' 1869, p. 513. 

80 'Les Selections,' M. P. 
Broca 'Revue d'Anthropologies,' 
1873: see also, as quoted in C. 

'Lectures on Man,' Eng. 
1864, pp. 88, 90. 

Prichard, 'Ph ys. Rist. <:.,f Mau­
kine],' voL i. 1838, p',30o. , 

BI In the in terestmg mtlCle 
just referred to, 1'rof: ,has 
well remarked, that ID 

nations, the average capacity of 
the skull must be by 
the preservation of a c'luslcler­
able number of incli viduals, weak 

in mind and body, who would 
llave been promptly. eliminated 
in the savage . state. On the 
other With savages, the 
average mcludes only the more 
capable individuals, who have 
been ahle to survive under ex­
tremely hard conditions of life 

thus, explains the 
wise mexph,cable fact, that the 
mean of the skull of 

I roglodytes of Lozere 
IS greater than that of modern 
Frenchmen. 

82 'Comptes-rendl1s des , Sci­
ences,' &c., June 1, 1868. 

) 
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is ' generally larger and the con voluti ons are more 
compl ex in the m ore r ecent form s. On the other 
h and, I h ave shewn 8 3 that the brains of dome stic 
rabb its ar e con sider ably r edu ced in b ulk in com­
pal'ison "with t hose of th e wild rabbit or 'har e ; ' and 
this may be at t ribu ted t o t h eir h aving been closely 

\ confin ed durin g man y gene l'at ions, so tha t they hav e 

/) 

exe rted -t he ir int ellect, instincts, senses and volunt ary 
movements but littl e. ' ' 

The grad ually inc reas ing weight of th e brain and 
skull ' in man must h ave influ enced the developm ent of 
the supporting spinal column , mor e especially whil st he 
was becomin g er ect. As thi s chan ge of position was 
b eing In-ought abou t, the int ernal pressure Qf the 
brain will also h ave influenc ed the form of the skull; 
for many facts shew' how easi ly t he skull is thus' 
affect ed. E thno logists belie ve that it is modified by 

kind of cradle in which infants sl eep. H abitu al 
/ spasms of. the muscl 8fl, and· a cica tri x fr om a sever e 

/ burn, h ave .. permanentl y modified the facial bones. In 
youn g perso ns who se heads h ave become fixed either 

-,'" side ways or backward s, owin g to dis ease , one of the 
t wo eyes has ch anged its positi on, and th e shape of 
the skull has been ' alter ed apparently by the pressure 
of th e brain in a n ew dir ection. 84 I h ave shewn that 

83 C The V ariation of Anim als 
and Plants uud er D om es tic a­
t ion,' vol. i. pp. 1 24-12 9. 

&> Sch aa tJ'hause n gives from 
]31umenbach and B usch, t h e 
cases of the spasms and cicat rix , 
in ' .A1n thropolog. R eview,' Oct . 
1868 , p . 420 . D r. J arrold (' An­
thropologia,' 1808, pp. 115, 116) 
a dduces from Campe r and from 

h is own observations , cases of 
t he m odific a tion of the sk ull 
from the h ead bein O' fixed in an 

.. '" bI" es unn at ural pOSItIOn. .He e lev 
t hat in cert ain t rades, su ch as 
that of a shoema ker, where 
head is hab i tually held forn-ar , 
the foreh ead becom es m ore 
round ed a ud prominent. 

G 2 
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with long-eared rabbits even so trifling a cause as the 
lopping forward of one ear drags forward almost every 
bone of the skull on that side; so that the bones ' on 
the opposite side no longer strictly correspond. 
Lastly, if any animal were to increase or diminish 
much in ' gen eral size, without any change in its 
mental powers, or if the mental powers were to be 
much increased or diminished, without any great 
change in the size of the body, the shape of the skull 
would almost certainly be altered. I infer this from 
my observations on domestic rabbits, some kinds of 
which have become very much larger than the wild ' 
animal, whilst others have retained nearly the same 
size in both cases the brain has been much , . I 

reduced relatively to the size of the body. Now I 
at first much surprised on finding that in all 
rabbits the skull had become elongated or dolichoce\­
phalic; for instance, of two skulls of nearly equa1 \ 
breadth, the one from a wild ' rabbit and the other ' 
from a large domestic kind, the former was 3 '15 and 
the latter 4·3 inches in length. 85 One of the most 
marked distinctions in different races of men is that 
the skull in some is elongated, and in others rounded; 
and here the explanation suggested by th e case of the· 
rabbits may hold good; for W elcker finds that short 
" men incl ine more to brachycephaly, and tall men to 
" dolichoceph aly; "86 and tall men may be compared 
with the larger and longer-bodied rabbits, all of which 
have elongated skulls, or are dolichocephalic. 

85 'Vari ation of Anima ls,' &:"c., 
vol. i. p. 117, on th e elongatlOn 
of the skull; p. 119, on the 
effect of the hp[.ing of one ear. 

136 Quoted by ScbaaffhaU3 en 
in 'Anthr opolog. Review,' Oct: 
1868, p. 419. 
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From these several facts we can understand, to a 
extent, the means by. which the great size and 

more or les::; rounded form of the ::;kull hlwe been 
acquired by man; and these are characters eminently 
distinctive of him in comparison with the low8r . 
animals. 

Another most conspicuous . difference between man 
and the lower animals is the nakedness of his skin. 
Whales and porpoises (Cetacea), dugongs (Sirenia) and 
the hippopotamus are naked; and this may be advan­
tageous to them for gliding through the water; nor 
would it be injurious to them from the loss of warmth, 
:as the species, which inhabit the colder regions, are 
protected by a thick layer of blubber, serving the 
'same purpose as the fur of seals and otters. Elephants 
And rhinoceroses are almost hairless; and as certain 

species, which formerly lived under an Arctic 
k limate, were covered with long wool or hair, it would 

/ almost appear as if the existing species of both genera 
/ had lost their hairy covering from exposure to heat. 

This appears the more probable, as the elephants in 
India which live on elevated and cool districts are more 
hairy 87 than those on the lowlands. . May we then 
infer that man became divested of hair from having 
aboriginally inhabited some tropical land? That the 
hair is chiefly retained in the male sex on the chest 

.. and face, and in both sexes at the junction of all four 
limbs with the trunk favom:s this inference-on the , 
assumption that the hair was lost before man became 
erect; for the parts which now retain most hair would 
then have been most protected from the heat of. the 
£lun. The crown of the head, however, offers a CUrlOUS 

1, 87 Owen, ' Ana tomy of Vert ebra tes,' vol. iii. p. 619. 
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. exception, for at all times it must have been of 
most exposed parts , yet, it is thickly clothecl with han' .. 
The fact, however, that the other members of the order 
of Primates, to which man belongs, although inhabiting , 
various hot regions, are well clothecl with hair, generally " 
thickest on the uPl)er surface,88 is opposed to the sup­
position that man became naked throu gh the action of 
the sun. Mr. Belt believes 89 that within the tropics it 
is an advantage to man to be destitute of hair, as he is 
thus enablecl to free himself of the multitude -of ticks ' 
(acari) and other 'parasites, with which he is often 
infested, and which sometimes cause ulceration .. But 
whether this evil is of sufficient magnitude to have led 
to the denudation of his body through natural selection ; 
may be doubted, since nOTle of the many quaclrupedt 
inhabiting the tropics have, as far as I know, aCqUir:i ' 
any specialised means of The view which see s 
to me the most probable is that man'," or rather 
primarily woman, became of hair lor 'orna- \ 
,mental as we shan see under Sexual Selection; 
and, accordmg to this belief, it is not smprising that '" 
man should differ so greatly in ·hairiness 'ffom' all other -
Pi:imates, for characters, gained through sexual selec-

88 Isidore Geoffroy Sr.-Hilaire 
remarks (' Rist. Nat. Generale' 
tom. ii. 1859, pp. 215-217) 
the head of man beinO' covelI'd 
with long hair; also

o 
on tbe 

upper surfaces of mon.keys and 
of other mammals beiua more 
thickly clothed than lower 
surfaces. This has likewise been 
observed 11y various authors. 
Prof. P. Gervais (' Rist. Nat. des 
Mammiferes,' tom. i. 1854 P 
28), however, states that in 

Gorilla the llair is thinner on the 
back, it is partly rubl;ed 
off, t1lan on the lower surface. 

: 89 The' Naturalist in ]Sicara­
gna,' 1874, p. 209 . As some 
confirmation of i'lIr. Belt's "iew 
I quot.e the 

flom Su' W. Delllson (' Va­
l'Ie!Jes of Vice-Regal Life,' vol. i. 

p .. 440),: ' " It is said to be 
" a practIce wIth the Australians, 

when the vermin aet trouble­
"some, to singe 

r , 
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tiol'l., often differ to an extraordinary degree in closely 
related f01"]l1S. . 

According to a popular impression, the absence of a . 
tail is eminently distinctive of man; but as those apes 

/ which come nearest to him are destitlJ,te of this organ, 
its disappearance does not relate exclusively to man. 
The tail often differs remarkably in length within the 
same genus: thus .in some species of l\facacus it is 
longer than the whole body, and is formed of twenty­
.four vertebrre; in others it consists of a scarcely visible 
stump, containing only. three or four vertehrre. In 
some kinds of baboons there are twenty-five, whilst in 
the mandrill there are ten very small stunted caudal 

.yertebrre, or, according to Cuvier,9° only 
:five. The tail, whether it be long or short, almost 

tapers towards the end; and this,.I presume, 
l)esults from the atrophy of the terminal muscles, 
'togE;lther with their arteries and nerves, through disuse, 

/ lea,ding to the atrophy of the terminal bones. But no 
,/ explanation can at present be given of the . great 

j diversity which often occurs in its length. Here, 
however, we are more specially concerned with the 
complete external disappearance of the tail. , Professor 
Broca has recently shewn 91 that the tail in all quadru­
peds .consists of two pprtions, .. gener ally! separated 
abruptly from each other; the basal portion consists 

.of ve.rtebrre, less perfe.ctly channelled and 
furnished with apophyses like ordinary vertebrre; 
whereas of . the terminal portion are not chan-

90 Mr. St. George Mivart, 
'Proc. Zoolog. Soc.' 1865, pp. 
56?, 583. Dr. J. E. Gray, ' Cat. 
Bnt. Mus.: Skeletons.' Owen, 
'An atomy of :Vertebrat es,' vol. 

ii. p. 517. Isidore 
'Ri st. Nat. Gen.' tom. n. p. 244. 

91 'Revue d'Anthrop ologip,' 
1872 . 'La' Constitution des 
Vert e'bres caudalcf: 
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nelled, are almost smooth, and ' scarcely resemble true 
vertebral. A tail, though not externally visible, is 
really present in man and the anthropomorphous apes, 
and is constructed on exactly the same pattern in both. 
In the terminal portion the vertebral, constituting the 
. os coccyx, are quite rudimentary, being much reduced in 
size and number. In the basal portion, the vertebrre 
are likewise few, are united firmly together, and are 
arrested in development; but they have beim rendered 
much broader and flatter than the corresponding ver­
tebral in the tails of other animals: they constitute 
what Broca calls the accessory sacral vertebrre. Thesf 
are of functional importance by supporting certau 
internal parts ancl in other ways; and their modifim.­
tion is directly connected with the erect or semi-ere(t 
attitude of man and the anthropomorphous apes. Th:s 
conclusion is the more trustworthy, as Broca former:y 
held a different view, which he has now abandoneel. 
The modification, therefore, of the basal caudal ver­
tebrre .in man and the higher apes may have been 
effected, directly or indirectly, through selec­
tion. 

what are we to say about the rudimentary and 
vanable vertebrm of the terminal portion of the tail 
forming the os coccyx? A notion which has often been' 
an.d .will no . doubt again be ridiculed, namely, that 
fn ctIOn ,has had something ,to do with the disappear- , 
ance of the external portIOn of the tail, is not 
'd' 1 't fi so 

rl lCU ous as 1 at rst appears. Dr. Anderson92 states 
that the extremely short tail of bru1' . • neus IS 
formed of eleven vertebral, including the imbedded 
basal ones, The extremity is tendinotls and contains 

n 'Pr oc, Zoolog, Soc,,' 1872, p, 210. 
I 
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no vertebrre; this is succeeded by five rudimentary 
<mes, so minute that together they only one line 
and a half in length, and these are permanently bent 
to one side in the shape of a hook. The free part of 
the tail, only a little above an inch in length, includes 
only four more small vertebrre. This short tail is 
carried erect; but about a quarter of its total length is 
doubled on to itself to the left; and this terminal part, 
which includes the hook-like portion, serves" to fill up 
"the interspace between the upper divergent portion 

." of the calosities ; " so that the animal sits on it, and 
thus renders it rough and callous. Dr. Anderson thus 
sums up his observations: "These facts seem to me to 
"have only one explanation; this tail, from its short 
"size, is in the monkey's way when it sits down, and 
" ,frequently becomes placed under the animal while it 
" in this attitude; and from the circumstance that 

not extend beyond the extremity of the ischial 
, " tuberosities, it seems as if the tail originally had been 
, "bent round by the will of the animal, into the inter-

:/.' "space between t.he callosities, to escape being pressed 
"between them and the ground, and that in time the 
" curvature became permanent, fitting in of itself when 
"the organ happens to be sat upon." Under these 
circumstances it is not surprising that the surface of 
the tail should have been roughened a,nd , rendered 
callous, and Dr. Murie,93 who carefully observed this 
,species in the Zoological Gardens, as well as three 
other closely allied forms with siightly longer tails, 

/ says that when the animal sits down, the tail "is 
, " necessarily thrust to one side of the buttocks; and 
\ "whether long Qr short its root is consequently liable 

98 'Proe. Zoolog. Soc.,' 1872, p. ,786. 
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"to be rubbed or chafed." As we now have evidence 
th l1t mutilation s occatliohrll1y PJ:gg,YQI;) fin inheritod 
efrect,U't it is not very iJ?probable that in shor t-tailed 
monkeys, the projecting part of the tl1il, bein g function­
ally u·seless, should after many generation s have ' 
become rudiment ary and distorted, from being con­
tinually rubbecl and chafed. We. see the t>rojecting 
part in this condition . in the and 
absolut ely ·aborted in the ]1. and in several 
of the higher apes. Finally, then, as far as we can 
judge, the tail has disappeared in man and the anthro­
pomorphous apes, owing to the terminal portion having 
been injured by friction during a long lapse of time; 
the basal and embedded ·portion having heen reduc ed 
and modified, so as to become suitable to the erect ,br 
semi-erect position .. I 

. ', --
I have now endeavoured to shew that some of 

most distinctive characters of man have in all proba':\ 
bility been acquir ed, either or more commonly '\ 
indirectly, through natural selectIOn. We should bear "" 
ill mind that modifications in structure or constitution ' 
which do not serve to adapt an organism to ' its habit s 
of life, to the food which it consumes, or passively to 
the surrounding conditions, cannot have been thu s 
acquired. We must not, however, be ·too ·confident in 
deciding what modifications are of service to each 

94 I allude to Dr . Brown­
Sequard's observat ions on. the 
transmitted effect of . an 0J?era­
tion causing epilepsy lD gUlDea­
piO's, a.ndlikewise more recently 
on° the analogous effe.cts of cu.t­
ting the nerve lD 
the neck. I shall hercafter 

have occasion to refer to M r_ 
Salvin's int erestin o- case of the 
apparently inhcrit ed effec::ts of \, 

biting off the barbs of 
then· own tail-feathers. See aloo 
on general subject 'Variati on .J 
.of Ammals and Plant s und er Do­
mestication,' vol. ii. pp. 22-24. . 
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beinIY : ,we should remember how littl e' we know about 
thQ of many P!1lIt9, 01' what in . the bloed 
or t ISsues may serve to fit an orgaDlsm for a new 

J limate or new kind s of food. Nor must we forge t the 'r' principle con,'elation, by which, as Isidor e 
has shewn In the case of man, many strange deVIatIOns 

I of structure are tied tog ether. Independ ently of 
, a change in one part often leads, through 

the Incr eased or decre ased use of other part s, to other 
change s of a quite unexpected natur e. It is also well 
to refl ect on such facts, as the wonderful growth of 
galls on plants caused by the poi son of an insect, and 
on the remarkabl e change s of colour in th e plum age of 
parrots when fed on certain fish es, or inocula t ed' with 
thk poison of toads . 95 for we can thu s see th at the 

I ' flujids the syst em, if alt er ed for some sp ecial 

i!
liight mduce other chang es: We should 

b ar in that modifications acquir ed and contim1ally 
/ 'sed durmg 'past ages for som e useful would 

/ probably become firmly fixed, and, mIght 'be -long 
,) inh eri ted. 

Thus a large yet und efined ext ension may safely be 
g iven to the direct and indirect i'esult s of natur al 
selection; but I now admit, afte']: re ading the essay by 

on plant s, and the rem arks by ' various author s 
WIth r espect to animals, more especially tho se r ecently 
mad e by Professor Broca, that in the earli er editions 
of my 'Origin of Species' I perh aps attribut ed too 

I 
much to the action of natural sel ection or the surviv al 
of the fitt est., I have alter ed the fifth edition of th e 
, Orig in' so as to confine my r emarks to adaptiv e 

95 , The V aria tion of An imals and P lan ts under Domesticati on,' 
\ v ol. ii. pp. 280, 282. . 
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changes of structure; but I am convinced, from the 
light gained durin g even the last few years, that very , 
many stru ctur es which now appear to us useless, will 
hereaft er be proved to be useful, and will therefore 
come within the range of natural selection . Neverth e-"" 
less, I did not formerly consider . sufficientl y th e 
existence of structure s, which, as far as we can at 
present judg e, ar e neith er ben eficial nor injuriou s ; ahd 
this I believe to be one of the greatest oversights as 
yet detected in my work. I may be permitt ed to say, 
as some excuse, that I had two distinct object s in view ; 
firstly, to shew th at species had not been separateh 
created, and secondly, that natural selection had b en 
the chief agent of chang e, thou gh largely aided by e 
inherited effects of habit, and slightly by the di 'ect 
action of th e surrounding conditions. I was not, h w­
ever, able to annul the influence of my former bel f 
,then almost uni versal, that each species had b ' 
purpo sely created; and thi s led to my tacit assumption 
that every detail of stru ctur e, exceptin g rudim ents, 
was of some special, though unrecognised, service. 
Anyon e with this assumption in his mind would 
natur ally extend too far the action of natur al selection, 
eith er during past or present times. Some of those 
who admit the prin ciple of evolution , but r eject natur al 
selection, seem to forget, when criticisin g my book, that 
I had th e above two objects in view; hence if I have 
.el'r ed in giving to natur al selection great power, which 
I am very far from admittin g, or in having exaggera ted 
its power, which is in itself probable, I have at least, 
as I hope, done good service in aiding to overthr ow the 
dogma of separate creations. 

It is, as I can now see, probable that all organic 
) 
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beings, includin g man, possess peculi ariti es of structur e; 
. whi ch neith er are now, nor · were form erly of any 
service to th em, and which, therefore , are of no physio­
logical import ance. We know not what produc es the 

between ,th e indi viduals 

\ 

of each speCIes, for r everSIOn only the probl em 
a few steps backwards, but each peculI anty must have 
had its efficient cause. If these causes, whatever they 
may be, were t o act mor e uniformly and energetic­
ally durin g a lengthened period (and against this no 
re ason can be assign ed), th e result would prob ably be 
n'ot a mere slight individu al differenc e, ·but a well­
marked ·and constant modification, though one of no 
phy siological import ance. Chan ged structur es, which 
are in no way beneficial, cannot be kept uniform 

ugh natur al selection , though the injuriou s will be 
th s elimina ted. Uniformit y of character would, how­
eve r , natur ally follow from the assum ed uniformity of 
tbe excitin g callses, and lik ewise from the fr ee inter-

j crossing of many individu als. Durin g successive 
I 

) per iods, the same organism might in thi s manner 
acquir e successive modification s, which would be tr ans­
mit ted in a nearly uniform st ate as long as th e excitin g 
causes r emained th e same and there was fr ee in ter­
crossing. With respect to th e excitin g causes we can 
only say, as when speakin g of so-called spontaneous 
variation s, that th ey r elate much mor e closely to the 
constitution of the varyin g organism, than to th e 
/natur e of the condition s to which it has been subjected. 

GoncZusion .--':·In thi s chapter we have seen that as 
Jllan at the present day is li able, lik e every 

,anim al, to multiform individu al differences or slIght 
\ 
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variations, so no dop.bt were the early progenitors of 
man; the variations being formerly induoed by the 
same general causes; and governed by the same general 
and complex laws as at present. . As all animals tencl 
to niu1tiply beyond their means of subsistence, so it " _ 
must have ,been with. ,the progenitors -of man; and this 
would inevitably lead to a" stI1uggie for existence and 
to natural selection. The latter process would be 
greatly aided by the inherited effects of the increased 
use of parts, and these tWQ processes would incessantly 
react on each other. It appears, also, as we shall 
hereafter see, that various unimportant characters have 
been acquirecl by man through sexual selection. An 
unexplainecl residuum ,of change must be left to tfle 
assumed uniform action of those unknown agenc

t
' 's, 

which occasionally induce strongly marked and abr pt 
deviatio,ns of structure in o.ur domestic productions. ' 

Judgmg from the habIts of savages and of t e 
greater .number of the Quadrumana, primeval men, and.\. 
even their ape-like progenitors, probably lived in ", 
society. With strictly social animals, natural selection \ 
sometimes acts on the individual, through the pre­
servation of variations w1;tich are beneficial to the 
comm'unity. A community which _ incl1;tdes a large 
number of well-endowed individuals increases in 
number, and is victorious over other less favoured ones' 
-even although each separate member gains no 
-over the others of the same community. Associated 
insects have thus acquired many remarkable struct . 

h· h f l' l' ures, 
w IC are 0 Itt e Ol: no serVICe to the inclividual, such 
a,s the pollen-collectmg or the sting of the 

or .the Jaws of soldier-ants. With " 
the hIgher SOCIal ammals, I am not aware that any I 
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structure has been modified solely for the good of the 
community, though some are of secondary service to it. 
For instance, 'the 'horns of ruminants and the ' great 

teeth of baboons appear to have been acquired 
rby the males as weapons for sexual strife, but they are 
used in defence of the hera Or troop : In regard to 
certain mental powers the case, as we shall see in the 
fifth chapter, is wholly different; for tliese faculties 
have been chiefly, or even exclusively ; gained for ' the 
benefit of the community, and the individuals thereof 
have at the same time gained an advantage indirectly. 

It has often been objected to such views as the fore­
going, that man is' one of most helpless and 

creatures in the world; and that during 
early and less weil-developed condition, he would 

hayJe been still more helpless. The Duke of Argyll, for 
i'1lstance, insists 96 that" the human frame has diverged 

/, '.from the structure of brutes, in the direction ' of 
/ "greater physical helplessness and weakness. That is 

,,6 "to say, it ' is a divergence which of all others it is 
"most impossible to ascribe to mere natural selection." 
He adduces the naked and unprotected state of the 
body, the absence of great teeth or claws for defence, 
the small stren 'gth and speed of man, and his slight 
power of discovering food or of avoiding danger by 
smell. To these deficiencies there might be added one 
still more serious, namely, that he cannot climb quickly, 

Janel so escape from enemies. The loss of hair would 
not have been a great injury to the inhabit ants of a 
'a country. For we know that unclothed 
Fueglans can exist und er a wretched clImate. When 

\ 
96 'Prim eval Man,' 1869, p. 66. 
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we compare the defenceless state of man with that of 
apes, we must remember that the great canine teeth 
with which the latter are provided, are possessed in 
their full development by the males alone and are 
chiefly used by for fighting with their yet 
the WhICh are not thus provided, manage to 
surVIve. 

In regard to bodily size or strength , we do not know 
whether man is descended from some small species, 
like the chimpanzee, : or ' from one as powerful ' as the 
gor ill a; and, therefore, ',we cannot say whether man 
has become lar ger and stronger, or smaller and , weaker, 
than his ancestors. We should, however, bear in mind 
than an animal possessing great size, strength, ana 
ferocity, and which; like the gorilla, could defend itself 
from all enemies, . would not perhaps have beco.me 
social: and this would most effectually have 
the acquirement of the higher mental qualities, suci?­
as sympathy and the ,love ' of his fellows, Hence it 
might have been an immense advantage to man to have \ 
sprung from some companitively' : " 

The small strength and speed : of man, his ,want of 
natural weapons, &c., are more than counterbalanced, 
firstly, by his intellectual powers, through which he 
has formed for him self. weapons, tools, &c., though still 
remaining in a barbarous state, and, secondly, by his 
social qualities which lead him to give and receive aid 
from his fellow-men. No country in the world abounds 
in a greater degree with dangerous beasts than 
South ern Africa; no country pres ents more fearful 
physical hardships than the Arctic regions; yet one of I 
the puniest of I'aces, .that of the Bushmen, maintains I 
itself in Southern Afnca , as do the dwarfed EsquimauJ( 

( 

( 
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in the Arctic regions. The angestors of man were, no 
doubt, inferior in intellect, and probably in social dis­
position, to the lowest existing savages; but it is q:uite 
conceivable that they might have existed, or even 
floUTished, if they had advanced in intellect, whilst 
gradually losing their brute-like powers, such as that 
of climbing trees, &c. But these ancestors would not 
have been exposed to any special danger, even if far 
more helpless and defenceless than any existing savages, 
had they inhabited some warm continent or large 
island, such as AustrBllia, New Guinea, or Borneo, which 
is now the home of the orang. And natural selection 
a;rising from the competition of tribe with tribe, in 
sq>me such large area as one of these, together with the 
inherited effects of habit, woula, under favoUTable 
c nditions, have sufficed to raise man to his present 
p,ligh position in the organic scale. 
r 

VOL. I. H 
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CHAPTER ID. 

COMPARISON OF TH E MENTAL POWERS OF MAN AND THE 

LOWER ANIMALS. 

The difference in menta l power between the highest ape and the 
lowest savage, instin cts in common- The 

ll l1tion- R CilSOll- PJ'ogressi ve impr ovement--T ools nod wco.pous 
uEed by animals- Abstrac tion, sel f-consciousness- Language+­
Sense of Beauty- Belief in God, spiritu al agencies, superstiti0l1s. 

·WE have seen in the last two chapters that man beaks 
in his bodi ly structur e clear traces of his descent 
some lower form; but it may be urged that, as ma 
differs so greatly in his mental power from all oth er 
anim als, there must be some error in this conclu sion. 
No doubt the difference in thi s respect is enormou s . - , 
even if we compare the mmd of one of the lowest 
savages , who has no word s to expr ess any numb er 
high er than four, and who uses hard ly any abstract 
t erms for common obj ects or for the affection s/ with 
that of the most hi ghly organised ape. The difference 
would, no doubt , still r emain imm ense, even if one of 
the high'er apes had been improve d or civili sed as much 
as a dog has been in with its p arent-form , 
th e wolf or j ackal. The Fueglans rank amon gs t the 
lowest barbarians ; but I was continu ally struck with 

4 1 See the evidence on th ose r oint s, as gil-en by Lubbock , ' Prc­
Listori c T imes,' p. 354, &c.- ( 

( 
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surpri se how closely the thr ee nativ es on boarc1 H .M.S. 
" Beagle," who ha(l lived some yea rs in England, and 
could talk a littl e English, resembl ed us in disposition 
and in most of our men tal faculti es. If no organic 
being excepting man had possessed any mental power, 
or if his powers ha(l been of a ,wholly different natur e 
from those of th e lower anim als, th en we should never 
have been able to convince ourselves that our high 
faculti es hac1 been gradually developed. But it can be 
sh,ewn that th ere is no fund amental difference of thi s 
kind. We must also admit th at there is a much wider 
interva l in menta l power between ono of the lowest 
ll$hes, as a lamprey 01' lancelet, and. one of the high l' 

apes , than between an ape and man ; yet thi s interva l 
filled up by numb erless gra dati ons. 
Nor is the difference slight in moral dispositi on 

a barbari an , such as the man describ ed by the 
cPld navigator Byron , who dashed his child on the rocks 
for droppin g a basket of sea-urchi ns, and a H oward or 

,l Clarkson ; and in int ellect , bet ween a savage who uses 
hardly any abstract terms, and a Newton or Shakspeare 
Differences of thi s' kind between th e highest men of 
the highest I'aces and the lowest savage s, are connected 
by th e finest gradations. Th erefore it is possibl e that 
they might pass and be developed into each other. 

My object in thi s chapter is to shew that th ere is no, 
fund amental difference between man and th e higher 
:mammals in their mental faculti es. E ach division of 
the su?ject might have been extended in to a 
essay, but must here be treated bri efly. As no classl-

( :fication of the men tal powers has been uni versally 
I shall arrange my remarks in the order most 

convement for my purp ose ; and will select those facts 
H 2 
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which have struck me most, with the hope that they 
may produce some effect on the :I:eader. 

With respect to animals very low in the scale, I shall 
give some additiona l facts under Sexual Selection, 
shewing that their mental powers l),re much high er 
than might have been expected. The variability of 
the faculties in the individuals '.of the same species is 
an important point for us, and some few illu strations 
will here be given . But it · would be superfluous to 
enter into many details on this head, for I have found 
on' frequent enqu iry, that it is the unanimous opinion 
of all·those who have long attended to animals of many 
kinds, including birds, that the individuals differ 
grea tly in every mental characteristic . In what 
manner the mental powers were first developed in the 
lowest organi sms, is as hopeless an enquiry as how life , 
itself first originated. These are problems for tht, 
distant future, if they are ever to be solved by man. 

As man possesses the same senses as the lower' 
anima ls, his fundamental intuitions must be the same. 
Man has also some few instincts in common, as that of 
self-pre servation, sexua l love, the love of the mother 
for her new-born offspr ing, the desire possessed by the 
latter to suck; and so forth. But . man, perhaps, has 
somewhat fewer instincts than those possessed by the 
anima ls which come next to him in the series. The 
orang in the E astern islands, and the chimpanzee in 
Africa, build platforms on which they sleep; and, as 
both species follow the same habit, it might be argued 
that thi s was due to instinct, but we cannot feel Sure 
that it is not the result of both anima ls havipg simi lar 
wants, and possessing similar powers of reasoning. 
The se apes, as we may assume, avoid the many 
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poisonous fruits of the tropic s, and man has no such 
knowl edge: but as our domestic animals, when tak en' 
to foreign lands, and when first turn ecl out in the 
spring, often eat poisonous herb s, which they aft er-

/" wards avoid, we cannot feel sur e that the apes do not 
learn from their own experience or from that of their 
parents what fruits to 'select. ' It is, however, certain, 
as we shall pre sently see, that apes have an instin ctive 
dre ad of serpents, and prob ably oth er dangerous 
animals. 

The fewness and the compar ative simplicity of the 
instincts in the higher anim als are remarkable in 
contr ast with tho se of the lower animal s. Ouvier 
nitaintained that instinct and intellig ence stand in an 
iJhverse ratio to each other; and some have thou ght 

, that th e intellectu al faculties of the high er anim als 
have been gradually developed from their instinct s. 
'£ut Pouchet, in an intere sting essay/ has shewn that 

. no such inverse ratio really exist s. Those insects 
" which possess the most wonderful instinct s are cert ainly 

the most int ellig ent. In the vert ebrate seri es, the 
-leas int elligent member s, namely fishes and amphibi ans, 
do not possess complex instinct s ; and amongst mam­
mals the animal most remarkable for its instinct s, 
namely the beaver,. is highly intelligent, as will be 
admitted by everyone who has read Mr. Morgan's 
excellent work. 3 

Although the first dawnings of int elligenc e, accord­
/ ing to Mr. Herb ert Spencer/ have been developed 

through the multiplication and co-ordin ation of reflex 
2 ' L'I nS'tinct chez les I nsecte s ' His W orks,' 1868. 

' R,;vl1e des Deux Mond es,' F cb. ., The Princip les of Psy cho-
18 10, p. 690. loO'y' 2nd edit. 1870, pp. 418-

s , rThe American Beave r and, 440. ' 
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ancl although many of the simpler instincts 
graduate into reflex actions, ancl can hardly be dis­
tinguished from them, as in the case of young animals 
s'ucking, yet the more complex instincts seem to hav!? 
originated independently of intelligence, I am, how­
evei·, very far from wishing to deny that instinctive 
actions may lose their fixed and untaught character, 
and be replaced by others performecl by the aid of the 
free will, On the other hand, some intelligent actions, 
after being performecl during several generations, 
become converted into instincts and are inherited, as 
when bircls on oceanic islands learn to avoid 
These actions may then be saicl to be ' degraded i;U 
character, for they are no longer performed througih 
reason or from experience. But the greater number 
the more complex instincts appear to have been gainect J 
in a wholly different manner, . through the , natur 1 
selection of variations of simpler instinctive actions 
Such variations appear to arise from the same unknown 
causes acting on the cerebral organisation which 
induce slight variations or individual differ:nces in 
other of the body; and the,se variations, owing 
to our Ignorance, are often said to arise spontaneo I ' 
W I

, us y. 
e can, come to no other conclusion 'th 

respect to the origin of the more complex' t' WIt , ms mc s 
re,flect on the instincts of 

wOlkeI-ants and bees, whlCh leave no of!: .' 
. h 't th it spnng to 
m Aell'lh ehe ects of experience and of modified habits 

t oug , as we learn from the ab " 
, d h . ove-mentlOned 
msects an t e beaver, a degree of intelli . 
certainly compatible with complex . t' gence IS 
although actions, at first learnt vol" and 

. .lll an Y 
through habIt be performed with th ,can soon 

e qUlCkness and / 
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certainty of a reflex action, yet it is not improbable 
that there is a certain amount of interference between 
the development of free intelligence and 6f instinct,­
I)'hich latter implies some inherited modification of the 

/' brain. Little is known about the functions of ' the 
brain, but we can perceive that as the intellectual 
powers become. highly developed, the various parts of 
the brain must be connected by very intricate channels 
of the freest intercommunication; and as a consequence 
each separate part would perhal)s tend to be less well 
fitted to answer to particular sensations or associations 

. :in a definite and inherited-that is instinctive-manner. 
I 

'Srhere seems even to exist some relation between a low 
I 

d.egree of intelligence Il:nd a strong tendency to the 
of fiied, though not inherited habits; for as 

a sagacious physician remarked to me, persons who are 
ightly imbecile tend to act in everything by routine 

/

f)r habit; and they are renderecl much happier if this is 
encouraged. . 

I have thought this digression worth giving, because 
. we may easily the mental powers of the 

.J higher animals, and especia.lly of man, when we- com-

( 

pare their actions founded on the memory of past 
events, on foresight, reason, and imagination, with 
exactly similar actions instinctively performed by the 
lower animals; in this latter case the capacity of per­
forming such actions has been gained, step by step, 
through the variability of the mental organs and 
natural selection, without any conscious intelligence on 
the part of the animal during each successive genera- • 
tion. No doubt, as Mr. Wallace has argued/ much of 

G , Contributi ons to the Theory of Natural Selection,' 1870 
p.212. 



10:1: THE DESCENT OF MAN. P ART I. 

the intelligent work done by man is due to imitation 
and not to reason; but there is this great difference 
betw een · his actions and many of those perform ed by 
the lower animals, namely, that man ' cannot, on his 
first trial, make, for instance, a stone hatchet or a canoe, 
through his power of imitation. He has to learn his 
work by practice; a beaver, on tp.e other hand, can 
make its dam or canal, and a bird its nest" as well, 0 ,1' 

nearly as well, and a spieler its wonderful web, quite as 
well/ the first time it tries as when old and ex­
pel"ienced. r 

To return to our immediate subject: the 
animals, like man, manifestly feel pleasure an.d 
happiness anel misery. Happiness is never 
exhibited than by young animals, such as puppi'es, 
kittens, lambs, &c., when playing together, like 0 '0.11' 

. own children. Even insects play together, as has 
described by that excellent observer, P. Huber, 7 wh<\,) 
saw ants chasing and pretending to bite each other, 
lik e so many puppies. 

The fact that the lower animals are excited . by the 
same emotions as ourselves is so well establish ed, thai> 
it will not be to weary the reader by many 
details. Terror acts m the same maimer on them as 
on us, causing the muscles to tremble, the heart to 
palpitate, the to be relaxed, anel the hair to 
stand on end. the offspring of fear, is 
eminently of most wild animal s. It is, I 
think, impOSSIble to read the account given by Sir E. 

G For the evidence on this 
h d see Mr. J. 'l'rahe,rne Mog-

e,a] " most)' n terestHlg work, 
OTIC ue S . 

Ant s and Trap-door 

Spiders,' 1873 pd 11)6 128 ' 7'R h ' . w, . 
d F 

ec erches sur les Mrours 
es j onrmis,' 1810, p. 173. 
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Tennent, of the behaviour ofthe female elephants, used 
as decoys, without admitting that they intentionally 
practise deceit, and w:ell know what they are about. 
Courage and timidity are extremely variable qualities 

,/ ; in the individuals of the same species, as is plainly seen 
in our dogs. Some dogs and horses are ill-tempered, 
and easily turn others are good-tempered; and 
these qualities are certainly inherited. Everyone 
knows how liable animals are to furious rage, and how 
plainly they shew it. Many, and probably true, anec­
dotes have been published on ·the long-delayed and 
artful revenge of various animals. The accurate 
Rengger, and Brehm 8 state that the American and 

monkeys which they kept tame, certainly 
ev\enged themselves. Sir Andrew Smith, a zoologist 

wJ¥ose scrupulous accuracy was known to many persons, 
toilcl me the following story of which he was himself an 
eye-witness; at the Cape of Good Hope officer had 

) often plagued. a certain baboon, and . the animal, seeing 
, him approachmg one Sunday for parade, poured water 

into a hole and hastily made some thick mud, which he 
skilfully dashed over the officer as; he passed by, to the 
amusement of many bystanders. For long afterwards 
the baboon rejoiced and triumphed whenever he saw 
his victim. 

The love of a dog for his master is notorious; as an 
old writer quaintly says,9 " A dog is the only thing on 
" this that luvs you more than he luvs himself." 

j 8 All th e following statements, 
.f given on the authority of tht se 
.. two naturali sts, are taken from 

Hengger's ' Naturgesch. der Sau­
gethi ere von Paraguay,' 1830, 
s. 41- 57, and from B'rehm's 

, Thierleben,' B. i. s. 10-87 .. 
9 Quoted by Dr. Lauder 

say, in his ' l'hysi ology of Mmd 
in the Lower Animals; ' 
nal of Mental Science,' AprtI 
1871, p. 38. 
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In the agon:y of death a dog has been known to 
caress his master, and everyon e has hea1'(l of the. clog 
suffering uncler vivisection, who licked the hand of the 
operator; this man, unless the operation was fully 
justified by an increase of our knowledge, or unless he 
had a heart of stone, must have felt remorse to the last 
hour of his life. 

As Whewell ' o WOn asked, II who than r80,(ls the 
" touching iust n.nces of maternal affection, related so 
" often of the women of all nations, and of the females 
" of all animals, co,n doubt that the prin ciple of action 
" is the Same in the two cases?" We see maternpl 
affection exhibit ed in the most trifling detail s ; 
Rengger observed au American monkey (a Cebtj,s) 
carefully driving away the flies which plagued er 
infant; and Duvaucel saw a Hylobates washing he 
faces of her young ones in a stream. So intens e is t 1e 
grief of female monkeys for the loss of their youn , 
that it invariably caused the death of certain kinds 
kept under . confinement by Brehm in N. Africa. 
Orphan monkeys were always adopted ancl carefully 
guarded by the other monkeys, both males and females. 
One female baboon had so capacious a he[!,rt that she 
not only adopted young monkeys of other species, but 
.stole young dogs and cats, which she continually carri ed 
about. Her kindness, however, did not go so far as to 
share her food with her adopted offspring, at which 
Brehm was surprised, as his monkeys always divided 
everythin g quite fairly with their own young ones. 
An adopted kitt en scratched this affectionate baboon, \ 
who certainly had a fine int ellect, for she was much } 
astonished at . being scratched, and immediately e:s:.- ;' 

10 , Bridgewater Treatise,' p. 263. 

-
... --
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amined the kitten's fee.t, ancl without more ado bit off 
the claws. ll In the Zoologic al Gardens, I heard from 
the keeper that an old bab00n (C. ahaarna) had adopted 
a .Rhesus monkey; but when a young drill and man­
drill were placed in the cage , she seemed to perceive 
that these monkeys, though clistinct species, were 'her 
n earer r elativ es , for sh e a t onc e rej ect ed the Rhesus 

a nd aclopt ecl both of th em . The youn g Rhe sus , as I 
saw, was greatly discontented at being thus rejected, 
and it would, lik e a naughty child, annoy an d attack 
the young drill and mandrill whenever it could flo so 
with safe ty; thi s conduct exciting great indignation in 
th,B old baboon. will also, according to Brehm, 
de j'-ena their master when attacked by anyone, as well 
as dogs to whom they are attached, from the attacks of 

dogs. But we here trench on the subjects of 
Syl pathy and fidelity, to which I shall r ecur. Some 
() Brehm's monkeys took much delight in t easing a 
u ertain o!d dOl? wh.om disliked, as well as other 

/,/ animals, In vanous IngenIOUS ways. 
, Most of the more complex emotions are common to 

/ I" the high er animals ancl ourselves. Everyone has seen 
how j ealous a dog is of his master's affection, if lavished 
on any other creatur e ; ancl ;I have observed the same 
fact with monk eys . Thi s shews that animals not only · 
lov e, but have desire to be lov ed. Animals manifestly 
feel emulation. They lov e 'approb ation or praise; and 
a clog carrying a basket for his mast er exhibits in a 

. high degree self-complacency or prid e. Ther e can , I 

11 A criti c, without any gro und s 
(' q,uartel:ly Beview ,' Jul y, 1871, 
p. 12)! dIsputes the pos sibilit y 
of thIS act as described by 
Brehm , for the sake of discredit-

iug my work. Therefore I 
and found that I could readily 
seize with my own teeth. the 
sharp li ttle claws of a kltten 
nearly five weeks old. 

1 

i , 
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think, be no doubt that a dog feels shame, as 
from fear, and something very like modesty when 
begging too often for food. A great dog scorns the 
snarling of a little dog, ancl this may be called magna- . 
nimity. Several observers have stated that monkeys 
certainly dislike being laughed at; and they sometimes 
invent imaginary offences. In the Zoological Gardens 
. I saw a baboon who always got into a furious rage when 
his keeper took out a lett er or book and read it aloud 
to him; and his rage was so violent that, as I witnessed 
on one occasion, he bit his'own leg till the blood flowed .. 
Dogs shew what may be fairly called a sense of humo 
as distinct from mere play; if a bit of stick or ot e1' 
such object be thrown to one, he will often carry it 
away for a short distance; and then squatting do wn 
with it on the ground close before him, will wait u tii 
his master comes quite close to take it away. The g 
will then seize it and rush away in triumph, (f' 

the same manceuvre, and evidently enjoying the 
practical joke. 

We will now turn to the more intellectual emotions 
and faculties, which are very important, as forming the 
basis for the development of the higher mental powers. 
Animals manifestly enjoy excitement, and suffer from 
ennui, as may be seen with dogs, and, according to 
Rengger, with monkeys. All animals feel WondeJ', and 
many exhibit Curiosity. They sometimes suffer from 
this latter quality, as whim the hunter plays antics and 
thus attracts them; I have witnessed this with deer, 
and so it is with the wary chamois, and with some 
kinds of wild-ducks. Brehm gives a curious account 
of the instinctive dread, which his monkeys exhibited. 
for snakes; but their curiosity was so great that they 

) 

\ 
r 

) 
I 
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could not desist from occasionally satiating their horror 
in a most human fashion, by lifting up the lid of the 
box in which the snakes were kept. I was so much 

at his account, that I took a stuffed and 
coil ed-up snake into the monkey-house at the Zoolo gical 
G ardens, and the excitement thus caused was one of 'the 
most curious spect acles which I ever beheld. Thre e 
species of Cercopithecu s were the most alarmed ; th ey 
dash (;ld about their cag es, and uttered sharp sign al cri es 
of dan ger, which were und er stood by the oth er mon­
' eys. A few young monkeys .and one old Anubis 
ba: oon alone took no notice of the snake. I then 
pI ced the stuffed specimen on the ground in one of the 
I gel' comp artment s. After a time all the monkeys 
a 11 ected round it in a large circl e, and staring intently, 

c? ented a most ludicrous appearanc e. They became 
pre 

A
rem elY nervous; so that when a wooden ball, with 

e ich they were familiar as a playthin g, was acci­
w.;en'tally moved the straw, und er which it was partly 

. dd en, they all mstantly start ed away. Thes e monk eys 
behav ed very differently when a dead fish, a mou se,I2 a 

r/> living turtle, and other new objects were placed in 
their cages; for though at first frightened, they soon 
appro ached, handl ed and examin ed them. I then 
plac ed a liv e snake in a paper bag, with the mouth 
loosely clo sed, in one of the larger compartments. One 
of th e monkeys immedi ately appro ached, cautiou sly 
opened the bag a little, in, and instantly dashed 

' away. Then I witn essed wh at Brehm h as describ ed, 
for monk e'y after monk ey, with head rai sed high and 
turn ed on one sid e, could not r esist t akin g a mom entary 

12 I have given a short ac­
coun t of their b eh avionr on thi s 

occasion in my ' Expression of 
the E mot ions,' p. 43. 
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think, be no doubt that a dog feels shame, as distinct 
from fear, and something very like modesty' when 
begging too often for food. A great dog scorns the 
snarling of a little dog, and this may be called magna- . 
nimity. Several observers have statecl that monkeys '( 
certainly dislike being laughed at; and they sometimes '( 
invent imaginary offences. In the Zoological Gardens I 
. I saw a baboon who always got into a furious rage when (. 
his keeper took out a letter or book and read it aloua 
to him; and his rage was so violent that, as I witnessecl 
on one occasion, he bit his' own leg till the blood flowed. 
Dogs shew what may be fairly called a sense of humour, 
as distinct from mere play; if a bit of stick or 
such object be thrown to one, he will carry; it 
away for a short distance' and then squattmg do/Wn , \ . 
with it on the ground close before him, will wait Util 
his master comes quite close to take it away. The d g 
will then seize it and rush away in triumph, 
the same manreuvre, and evidently enjoying the 

---_ ...... -

practical joke. \0. 
We will now turn to the more intellectual emotions ""-

and faculties, which are very important, as forming the 
basis for the development of the higher mental powers. 
Animals manifestly enjoy excitement, and suffer from 
ennui, as may be seen with dogs, and, according to 
Rengger, with monkeys. All animals feel Wonder, and 
many exhibit Curiosity. They sometimes suffer from 
this latter quality, as whim the hunter plays antics and 
thus attracts them; I have witnessed this with deer, 
and so it is with the wary chamois, and with some \ 
kinc1s of wild-ducks. Brehm gives a curious account 
of the instinctive dread, which his monkeys exhibited, / 
for snakes; but their curiosity was so great that they 

---
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could not desist from occasionally satiating their horror 
in a most human fashion, by lifting up the lid of the 
box in which the snakes were kept. I was so much 
surprised at his account, that I took a stuffed and 
coiled-up snake into the monkey-house at the Zoological 
Gardens, and the excitement thus caused was one of 'the 
most curious spectacles which I ever beheld. Three 
species of Cercopithecus were the most alarmed; they 

about their cages, and uttered sharp signal cries 
of danger, which were understood by the other mon­
keys. A few young monkeys .and one old Anubis 
baboon alone took no notice of the snake. I then 
placecl the stuffed specimen on the ground in one of the 
larger compartments. After a time all the monkeys 

. -'01 :3- . .c0und it in a large circle, and staring intently, 
a most ludicrous appearance. They became 

extre ety nervous; so that when a wooden ball, with 
wJlich they were familiar as a plaything, was acci­
ci-entally movecl in the straw, under which it was partly 
hidden, they all instantly started away. These monkeys 

J'- behaved very differently when a dead fish, a mouse/ 2 a 
living turtle, and other new objects were placed in 
their cages; for though at first frightened, they soon 
approached, handled and examined them. I then 
placed a live snake in a paper bag, with the mouth 
loosely closed, in one of the larger compartments. One 
of the monkeys immediately approached, cautiously 
opened the bag a little, peeped in, and instantly dashed 

; away. Then I witnessed what Brehm has described, 

I for monkey after monkey, with head raised high and 
turned on one side, could not resist taking a momentary 

12 I have given a short ac­
count of their behaviour on this 

occasion in my 'Expression of 
the Emotions,' p. 43. 

-
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peep into the upright bag, at the dreaclful object lying 
qui etly at the bottom. It would almost app ear as if 
monkeys had some notion of zoologic!.!>l for 
tho se kept by Brehm exhibit ed a stran ge, thou gh mis­
t aken, instinctiv e dread of innocent lizards and frogs. 
An orang, also, has been known to be much alarm ed at 
the first sight of a turtl e.13 

The prin ciple of, Imitation is strong in man, and 
especially, as I have myself observed, with savages . 
In certain morbid states of the brain thi s tendency is 
exaggerat ed to an extraordin ary degree: some hemi­
plegic patient s and others, at the commencement of 
inflammatory softenin g of the brain, uncon sci<}Usly 
imit ate every word which is uttered, wheth er in thair 
own or in a foreign langu age, and every gesture or 
action which is performed near them.l-i Desor 15 has 
remarked that no animal voluntarily imitate s an acti(ln 
performed by man, until in the ascending scale we 
come to monkeys, which are well known to be ridiculou s 
mockers. Animals, however, sometimes imitat e ·each 
other's actions : thu s two species of wolves, which had 
been reared by dogs, learn ed to bark, as does sometimes 
the j ackal,16 but wheth er thi s can be called voluntary 
imit ation is anoth er question. Bird s imit ate the songs 
of their parent s, and sometim es of other birds; and 
parr ots are notori ous imitator s of any sound which they 
often hear. ' Dureau de la Malle gives an account 17 of 

13 W. C. L. Martin, ' Nat. 
R ist. of Mammalia,' 1841, p. 
405. , . , 

11 Dr. Bateman On AphaSia, 
1870, p. 110. 

15 Quoted by Vogt, 
sur les Microcepha les,' 186 1, 

p.168. 
16 'The Variat ion of AnimaJs 

and Plants under Domestication,' 
vol. i. p.27. 1:' Anuales des Sc. Nat.' (1st 
Sen es), tom. xxii. p. 397. 

't) 

/ 
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a dog reared by a cat, who learnt to imitate the well­
known action of a cat licking her paws, and thu s 
washing her ears and face; this was also witnes sed by 
the celebrated naturalist Audouin. I have received 

',_ / S-;veral confirmatory in one of these, a dog 
had not been suckled by a cat, but had been brou ght 
up with one, together with kittens, and had thu s 
acquir ed the above habit, which he ever afterwards 

I practi sed during his life of thirteen years. Dureau de 
/ la Malle's dog likewise learnt from the kitt ens to play 

./ with a ball by rollin g it about with his fore paws, and 
sprin ging on it. A corre spondent assures me that a 
cat in his house used to put her paws into jugs of milk 
ha\'ing too narrow a mouth for her head. A kitten of 
thi. cat soon learn ed the same trick, and practi sed it 
ever afterward s, whenever there was an opportuuity. 

I . 

/rhe parents of . many animals, tru stin g to the 
of imit ation in their young, and more 
to their instincti ve or inh erited t endencies, 

Ilmay be said to educat e them. We see thi s when a cat 
./J brin gs a live mouse to her' kitt ens ; and Dure au de la 

]\falle has given. a curi ous account (in .the paper above 
quoted) of his observati ons on hawks which taught 
their youn g dexterity , as well as jud gment of dis­
tances, by first droppin g thr ough the air dead mice 
and sparro ws, which the young generally failed to 
catch, and then bri nging them live birds and lettin g 
them loose. 
f H ardly any faculty is more import ant for the in-

(

ten ectual progress of man than Attention. Animals 
- clearly manif est . thi s power, as when a cat watches 

\ a hole and prepares to sprin g on its prey. WIld 
lanimals sometime s become so absorbed when thus 



112 THE DESCENT OF MAN. P A RT I. 

engaged, that they may be easily approached . . Mr. 
Bartl ett has given me a curious proof how variable 
this faculty is in monkeys. A man who trains 
monkeys to act in plays, used to purcha se common 
kinds from the Zoological Society at the pric e of five 
pounds for each; but he offered to give dQuble the 
pric e, if he might keep three or four of them for a few 
days, in order to select one. When asked how he 
could possibly learn so soon, Whether a particular 
monkey would turn out a good actor, he answered that 
it all depended on their power of attention . If when 
he was talking and explaining anything to a monkey, 
its att ention was easily distracted, as by a fly on the 
wall or other trifling object, the case was hopel ess. If 
he tried by punishm ent to make an inattentive monkey 
act, it turned sulky. On the other hand, a monkey 
which carefully attend ed to him could always be 

. trained. 
It is almost superfluous to state that animals ha " 

excellent Memories for persons and places. A baboon \ 
at the Cape of Good Hop e, 'as I have been ' informed by 
Sir Andrew Smith, recognised him with joy after an 
absence of nine months . . I had a dog who was savage 
and averse all str angers, and I purpos ely tri ed his 
memory after an absence of five years and two days. 
I went near t4 e stable where he lived, and shoutecl to 
him in myoId manner; he shewed no j oy, but 
inst antly followed me out walking, and obeyed me, 
exactly as if I had parted with him only half an hour 
before. A train of old dormant durin g \., 
five years, had thus been Instantaneously awakened in ! 
his mind . E ven ants, as P. Huber 18 has clearly ! 

I 18 ' Les l\Ifceurs des Fourmis,' 1810, p. 150. 

( 
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shewn, recognised their fello w-ants belon ging to the 
same community after a separation of four month s. 
Anima1s can cert ainly by some means judge of the 
int.ervals of tim e between recurr ent events. 

The Imagination is one of the highest prerogatives 
of man. By thi s faculty he unit es former images and 

. ideas, . inclependently of the will, and creates 
brilliant and novel r esult s. A poet, as Jean Paul 
Richt er remark s,19 "who must r efleCt whether he shall 
"make a char acter say yes or no-to the devil with 
"him; he is only a stupid corp se." Dre amin g gives 
us the best notion of this power ; as Jean P aul aga in 
says, "Th e dream is an involunt ary art of poetry ." 
The value of the produ cts of our imagination depends 
of COllrse on the number, accur acy, and clearne ss of 
Di!lT impr essions, on our judgment and t ast e in 
""electing or rej ecting the involuntary combin ations, 

to a certain extent on our power of volunt arily 
)combinin g them. As dogs, cats, horses , and prob ably 
all the higher anim als, even bird s 20 have vivid dre ams, 
a·nd this is shewn by their movements and the sounds 

. utt ered, we must admit that they possess some power 
of imagin ation. There must be somethin g special, 

dogs to howl in th e night, and espe cially 
durin g moonli ght , in that r emarkable and melancholy 
manner called baying. All dogs do 'not do· so ; and, 
accordin g to Houz eau,21 they do not then look at th e 
!DOOn, but at some fixed point near the horiz on., 

] 9 Quoted in Dr. Mauds ley' s 
'Ph ys iology and Patb oloO"y of 
Jl1ind,' 1868, pp. 19, 220 . 0 

20 Dr. J erdon,' Birds of I ndia ' 
vol. i. 1862, p. xx i. 
SftYs tha t his parokeets _ and 

VOL. I . 

can ary-birds dreamt : ' Facultes 
Mentales,' tom. ii . p. 136. 

21 ' Facultes Mental es des 
Anima ux,' 1872, tom. ii. p. 
181. 

I 
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Houzeau thinks that their imaginations are disturbed 
by the vague outlines of the surrounding objects, and 
conjure up before them fantastic images: if this be so, 
their feelings may almost be called superstitious. 

Of all the faculties of the human mind it will I , , 
presume, be admitted that Reason sta,ndsat the 
summit. Only a few persons now dispute that 
animals possess some power of reasoning. Animals 
may constantly be seen to pause, deliberate, and 
resolve. It is a significant fact, that the niore 
habits of any particular animal are studied by a 
naturalist, the more he attributes to reason and the 
less to unlearnt instincts. 22 In future chapters we 
shall see that some animals extremely Jow in the sC!'1le 
apparently display a certain amount of reason. i No 
doubt it is often difficult to distinguish between' tb '" 
power of reason and that of instinct. For instance ; 
Dr.. Hayes , in his work on 'The Open Polar Sea,' 
repeatedly remarks that his dogs, instead of continuing 
to draw the sledges in a 'compact body, diverged and 
separated when they came to thin ice, so that their 
weight might be more evenly distributed. This was 
often the first warning which the travellers received 
that the ice was becoming thin and dangerous. Now 

" did the dogs act thus from t4e experience of each 
individual, or from the exampl e of the older and wiser 
dogs, or from an inherited habit, that is from instinct? 
'rhis instinct, may possibly have ari sen since the time , 
long ago, when dogs were first employed by the natives 
in drawing their sledges; or the Arctic wolves, th e 

22 Mr. L. H. Morgan's work 
on 'Th e 
1868, offers a good IJlustrailOn 
of this remark. I cannoi h elp 

however,. that he goes 
far: m underratmg the power 

of lllsilllCi. 
7 

/ 
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parent-stock of the Esquimaux dog, may have acquired 
an instinct impelling them not to attack their prey in 
a close pack, when on thin ice. 

We can only judge by the circumstances under 
which actions are performed, whether they are due to 
instinct, or to reason, or to the mere association of 
ideas: this latter principle, however, is intimately 
connected with reaSC:>ll. A curious case has been given 
by Prof. Mobius,23 of a pike, separated by a plate of 
glass from an adjoining aquarium stocked with fish, 
and who ofte:q. dashed himself with such violence 
against the glass in trying to catch the other fishes, 
that he was sometimes completely stunned. The pike 
wE(nt on thus for three months, but at last learnt 

and ceased to do so. The plate of glass was 
then removed, but the pike would not attack these 
r articular fishes, though he would devour others which 
,ivere afterwards introduced; so strongly was the idea 
lof a violent shock associated in his feeble mind with 
the attempt on his former neighbours. If a savage, 
who had never seen a large plate-glass window, were 
to dash himself even once against it, he would for a 
long time afterwards associate a shock with a window­
frame; but very differently from the pike, he would 
probably reflect on the nature of the impediment, and 
be cautiou s under analogous circumstances. Now with 
monk eys, as we shall pre sently see, a painful or merely 
a disagr eeable impression, from an action once per­
form ed, is sometimes sufficient to prevent the animal 
from repe ating it. If we attribute this difference 
between the monk ey and the pike solely to the 
association of ideas being so much stronger and more 

2S ' Die Beweg uo g:en dEl' T biere,' &c., 1873, p. 11. 
I 2 
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persistent in the one than the other , though the pike 
often received much the more severe injury, can we 
maintain in the case of man that a similar difference 
implies the possessiQI\ of a fundamentally different 
mind? 

Houzeau relates 24 th at, whilst crossing a wide and 
arid plain in Texas, his two dogs suffered greatly from 
thirst, and th at between thirty and forty times they 
rushed down the hollows to search for water. These 
hollows were not valleys, . and there were no ih 
them, or any other difference in the vegetation, and as 
they were absolutely dry th ere could have been no 

.smell of damp earth. The dogs behaved as if they 
knew that a dip in the ground offered them the best 
chance of finding water, and Houzeau has often 
witnessed the same behaviour in other animals. ' 

I have seen, as I daresay have. others, that when 
small object is thrown on the ground beyond the reac 
of one of the elephants in the Zoological Gardens, he 
blows through his trunk on the ground beyond the 
object, so' that the current reflected on all sides may 
drive the object within his reach. Again a well­
known ethnologist, Mr. Westropp, informs me that he 
observed in Vienna a bear deliberately making with 
his paw a current in some water, which was close to 
the bars of his cage, so as to dta:v a .piece floating 
bread within his reach. These actIOns of th e elephant 
and bear can hardly be attributed to instinct or 
inherit ed habit, as they would be of little use to an 
animal in a state of nature. Now, what is the 
difference betwe en such actions, when performed by an 
uncultivated man, and by one of the higher animals? 

24 'Facultes Mentales des Animaux,' 1872, tom. ii. p. 265. 
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The savage and the dog have often found water at a 
iow level, and the coincidence under such circum­
stances has become associated in their . minds. A 
-cultivated man would perhaps make some 

/ proposition on the subject; but from all that we 
know of savages it if? extremely doubtful whether they 
would do so, and a dog certainly would not. But a 
savage, as well as a dog, would search in the same way, 
though frequently disappointed; and in both it seems 
to be equally an act of reason, whether or not any 
general. proposition on the subject is consciously 
placed before the mind. 25 The same would apply to 
the elephant and the bear making currents in the air 
<>r water. The . savage would neither know 
nor care by what law the desired movements were 

; yet his act would be guided by a rude 
pll'OCeSS of reasoning, as surely as would a philosoph er 
in his longest chain of deductions. There would no 
)10ubt be this difference between him and one of the 
higher animals, that he would take notice of much 
slighter circumstances and conditions, and would 
observe any connection between them after much less 
experience, and this would be of paramount import­
ance. I kept a daily record of the actions of one of 
my infants, and when he was about eleven months old, 
and before he could speak a single word, I was con­
tinually struck with the greater quickness, with which 
all sorts of objects .and. sounds were associated to-

f 
• 2U Prof. HUXley has analysed 
willi admirable clearne ss ' the 
wen tal steps by which a man, 
as well as a doC" a rri ves at a 
conclusion in a analoC"ous 
to th at given in my tex t. "See 

his article 'l'Ifr.Darwin' s Critics,' 
in the ' Cont emporary Re.view/ 
N ov. 1871, p. 462, and 1;;. his 
' Cri tiques and Essays,' 18 13, p. 
279. 
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gether in his mind, compared with that of the most 
int elligent dogs I ever knew. But the higher animals 
differ in exactly th e ,same way in thi s power of associa­
tion from those low in the scale, such as the pike, as 
well as in that of drawing inferences and Of obser­
vati on. 

The promptin gs of reason, aft er very short ex­
perienc e, are well shewn by the following actions of' 
American monkeys, which stand low in their order. 
Rengger, a most careful ' observer, stat es that when h.e 
first gave eggs to his monkeys . in Paraguay, the y 

them , and thus lost much of th eir cont ents ; 
afterw ards they gentl y hit one end some hard 
body, and picked off the bit s of shell with their finger s. 
After cutting th emselves only once with any sharp 
tool, they would not touch it again, or would handJ£\. 
it with th e greatest caution. Lumps of sugar were 
often given them wrapp ed up in paper; and Rengger 
sometimes put a liv.e wasp in the paper, so that in 
hastily unfoldin g it they got stung; aft er thi s had once ' 
happened , they always first held the packet ;:tn,eir 
ears to detect any movement within. 2G 

The following cases relate to dogs. Mr. Colquhoun 27 
winged t wo wild-ducks, which fell on the furth er side 
of a stream; his retri ever tri ed to -bring over both at 
once, but , could not succeed ; she then, thou gh never 
before known to ruffle a feath er, deliberately killed 
one, brought over the othe r, and returned for the dead 

2G lVIr. Belt, in his most in­
t erestina work , 'The Naturalist 
in 1874 (p. 119), 
likewise various act ions 
of a tam ed Cebus, which, I 
think , clearly shew that this 

anim al possessed some reasoning 
power. 

27 'The Moo,r and the Loch: 
p. 45. Col. Hu tchinson on 
, Dog Breaking,' 1850, p. 46. 



CHAP. III. MENTAL POWERS. 119 

bird. Col. Hutchinson relates that two partridges were 
shot at once, one being killed, the other wounded; the 
latter ran away, and was caught by th.e retriever, who 
on her return came across the dead bird; "she 

( 
) 

"stopped, evidently greatly and after OIle or 
"two trials, finding she could not take it up without 
"permitting the escape of the winged bird, she con­
"sidered a moment, then deliberately murdered it by 
"giving it a severe crunch, and afterwards brought 
"away both together. This was the only known 
"instance of her ever having wilfully ' injured any 
"game." Here we have reason though not quite 
perfect, for the retriever might have brought the 
wounded bird first and then returned for the dead 
or1e, as in the case of the two wild-ducks. I give the 
al.bove cases, as resting on the evidence of two incle­

and because in both instances the 

\ 

l retrievers, after deliben ition, broke through a habit 
I 'which is inherited by them (that of not killing the 

.' / game retrieved), and because they shew how strong 
their faculty must have been to overcome a 

I ,. 

fixed habit. . 
1 will conclude by quoting a remark by the il­

lustrious Humboldt. 28 "The muleteers in S. America 
"say, I will not give you the mule whose step is 
" 'easiest, but la mas ?'acional,-the one that Teasons 
" , best; , " and as he adds, "this popular expression, 
"dictated by long experience, combats the system of 
" animated machines, better perhaps than all the argu­
"ments of philosophy." 
some writers even yet deny that the higher ammals 
possess a trace of reason; and they endeavour to 

28 'Personal Nan ative,' Eng. tran slat., vol. iii. p. 106. 
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explain away, by what appears to be mere verbiage,29 
all such facts as those above given. 

It has, I think, now been shewn that man and the 
higher ' animals, especi\tlly the Primates, have some few 
instincts in common. All have the same senses, -
intuitions, and sensations,-similar ' passions, affec­
tions and emotions, even the more complex ones such , , 
as jealousy, suspicion, emulation, gratitude, and mag­
nanimity; they practise deceit and are revengeful; 
they are sometimes susceptible .to ridicule ; and even 
have a seDse of humour; they feel wonder and 
curiosity; they possess the same faculties of imita­
tion, attention, deliberation, choice, memory, imagin a-, 
tion the association of ideas, and reason, though lin' 
ver; different degrees. The individuals of the sake 
species gradu ate in intell ect from 
to high excellence. They are. also lIable to insanityl. 
though far less often than III the case of man.30\ . 
Nevertheless, m.any hav.e insisted that man is \ 
divided by an Illsuperable barrIer from all the lower 
animals in mental faculties. I formerly made a " 
collection of above a score of such aphorisms, but they 

29 I am glad to find that so 
acute a reasoner' as Mr. 
Stephen (' Darwinism .il:nd. Dl; 
vinit y, Essays on 
1873, p. 80), in speakmg .of the 
supposed im passable bam er be­
tween th e minds of mal; 
lower animals, says, " .1he dls­
"tin ctions, indeed, whICh have 
" been drawn, seem to us to r.est 

'" no better foundatIOn upon th 
" th great many 0 er an a ., t' . 
"metaphysical dl s tlD.C Ions, 
"th ' t ' the assumpt IOn that a 18, . two ' 
"because you can gIve 

"things different names, th ey . 
"mu st therefore have different 
" natures. It is difficult to 
"under stand how anyoody who 
"has ever kept a doO' or seen 
" 1 h 0' "an e ep ant, can have any 

doubts as to an animal's 
"pow er of performinO' the 
" essen tial processes of 
" jng." 

so See 'Madness in Animals ' 
by Dr. W. Lauder Lindsay i; 
'Journal of Mental Scien'ce ' 
July 1871. ' 
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are almost worthless" as their wide and 
number prove the difficulty, if not the impossibility, 
of the attempt. It has been asserted that man alone 
is ca,pable of progressive improvement; that he alone 

Y 
use of tools or other animals, 

or possesses property; that no ammal has the power 
.of abstraction, or of formiug general concepts, is se1£­
{lonscious and comprehends itself; that no animal 

,r 

employs language; that man alone has a sense of 
beauty, is liable to caprice, has the feeling of gratitude, 
mystery, &c.; believes in God, or is endowed with a 
{)onscience. I wili hazard a few remarks on the more 

and interesting of these points. 
'Archbishop Sumner formerly maintained 31 that man 

alone is capable of progressive improvement. That he 
is of incomparably greater and more rapid 
im'provement than is any other animal, admits of no 
dr-spute; and this is mainly due to his power of 
9I'peaking and handing down his acquired knowledge. 

" With animals, looking first to the individual, every 
one who has had any experience in setting traps, 
knows that young animals can be caught much more 
easily than old ones; and they can be much more 
easily al)proached by an enemy.' Even with 'respect 
to old animals, it is impossible to catch many in the 
same J?lace and in the same kind of trap, or to destroy 
them by the same kind of poison; yet it is improbable 
that all should have partaken of the poison, and 
impossible that all should have been caught in a trap. 

{

/ They must learn caution by seeing their brethren 
.caught or poisoned. In North America, where the fur­
bearing animals have long been pursued, they exhibit, 

31 Quoted by Sir U. Lyell, ' Antiquity of Man,' p. 497. 
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according to the unanimous testimony of all observers, 
an almost incredibl e amount of sagacity, cauti on ancl 
cunnin g ; but trapping been there so long carri ed 
on, that inhe rit ance may possibly have come int o play. 
I have received several account s that when tel egraphs '( ' 
are first set up in any district, many birds kill them-
selves by flying against wires, but that in the 
course of a very few years they learn to avoid thi s 
danger, by seeing, as it would appear, their comrades 
killed.32 

If we look to successive generations, or to the race, 
th ere is no doubt that bird s and other animals gradu­
ally both acquir e and . lose caution in relation t o an 
or other enemies ;33 and this caution is certainl in 
chief pint an inhe rit ed habit or instinct, but in par t 
the result of individu al experi ence. A good obse vel', . 
Leroy,34 stat es, that in distri cts where foxes are u"ch 
hunt ed, the young, on first leaving their burrow s, f.\,r e 
incontestably much more wary than the old ones in 
districts where they are not much disturbed. 

Our domestic dogs are descended from wolves and 
j ackals,35 and though they may not have gain ed in 
cunnin g, and may have lost in wariness and suspicion , 
yet they have progre ssed in certain moral qualiti es, 
such as in affection, tru st-worthine ss, temper, and pro­
bably in general int elligence. The common rat has 
conquered and beaten oth er species throu ghout 

32 Fora dditional evidence,with 
details see M. Houzeau, 'Les 

Mentales,' tom. ii. 
1872, p. 147. 

ss See, with respect to birds 
on oceanic islands, my , Journal 
of Researches duri ng the voyage 
of the "Beagle,'" 1845, p. 398. 

' Origin of Species,' 5th eel. p. 260. 
M 'Lettres Phil. sur l'In telli­

gence des Animaux' nouvelle 
edit. 1802, p. 86.. ' 

85 See the evidence on thiS ) 
head in chap. i. vol. i. ' On the 
Variat ion of Animals and P lants 
under Domestication.' 
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Europe, in parts of North America, New Zealand, and 
recently in Formosa, as well as on the mainland of 
China. Mr. Swinhoe,36 who describes these two latt er 
cases, attributes the victory of the common rat over 

,- the large Mus coningct to ' its superior cunning; and 
this latter quality may ' probably be attributed to the 
habitual exercise of all its faculties in avoiding extir­
pation by man, as well as to nearly all the less cunning 
or weak-minded rats having been continuously de-
stroyed by him. It is, however, possible that the 
success of the common rat may be due to its having 
possessed greater cunning than its fellow-species, 
bef0re it became associated with man. To maintain, 
ind.ependently of any direct evidence, that no animal 
duiring the course of ages has progressed in int ellect 
or 1 other mental faculties, is to beg the question of the 
e.,kolution of species. We have seen that, according to 
}lartet, existing mammals belonging to several orders 

. )have larger brains than their ancient tertiary proto-
,./ types. . 

/& It has often been said that no animal uses any tool; 
,.-/ but the chimpanzee in a state of nature cracks a 

native fruit, somewhat like a walnut, with a stoneY 
Rengger 38 easily taught an American monkey thu s 'to 
break open h.ard palm-nuts; and afterwards of its own 
accord, it used stones to open other kinds of nuts, as 
well as boxes. It thus also removed the soft rind of 
fruit that had a disagreeable flavour. Another 

taught to open the lid of a large box with a stICk, 

S6 'Proc. Zoolog. Soc.' 1864, 
p.1 86. 

S7 Savage and Wyman in 
'Boston Journal of Nat. Rist.' 

vol. iv. 1843-44, p. 383. 
SB . ' Sauo-ethiere von 

guay,',183'O, s. 51-56. 
Para-
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and afterwards it used , the stick as a lever to movo 
heavy bodies; and' I have myself seen a young orang 
put a stick into a crevice, slip his hand to the other 
-end, and use it in the proper manner as a lever. The 
tamed elephants in India are well known to break off 
branches of trees and use them to drive away the flies; 

' and this same act has been observed in an elephant in 
a st,ate of nature. 39 I have seen a young orang, when 
she thought she was going to be whipped, cover and 
'protect he'rself with a blanket 01' straw. In these 
several cases stones and sticks were employed as 
implements; but they are likewise used as weapons. 
Brehm 40 states, on the authority of the well-known 
traveller Schimper, that in Abyssinia when the 
baboons belonging to one species (0. gelada) descend 
in troops from the mountains to plunder the fields, 
they sometimes encounter troops of another 
(0. hamadrycts), and then a fight ensues. ' The 
roll down great stones, which the HaII,ladryas try t<\. 
avoid, and then both species, making a great uproar, ' , 
rush furiously against each other. Brehm w.i;rmr. , ' " 

accompanying the ,nuke of Coburg-Gotha, in 
an att ack with on a troop of baboons 
in the pass of Mensa in Abyssinia. The baboons in 
return rolled so many stones down the mountain so , me 
as large as a man's head, that the attackers had to 
beat a hasty retreat; and the pass was actually cl d 

t ' . ose 
;1or a lme agamst the caravan It deserves t' , no ICe 
that these baboons , thus acted in concert ''''_ , 
W 11 41 th' . .If.Ll. , a ace on ree occaSlOns saw female or' ' 

angs, ac-
39 The' Indian Field,' March 

4,1 87l. 

\ (" 
41 'Th e Malay A h' , I 

vol. i. 1869, I), 87. rc Ipelago, / 
40 'Thi erleben,' B. i. s, 79,82. 



CHAP. III. MENTAL POWERS. 125 

companied by their young, "breaking off branches and 
"the great spiny fruit of the Durian tree, with every­
"appearance of rage; causing such a shower ' of 

<" missiles 'as effectually kept us from approaching too 
"near the tree." As I have repeatedly seen, a 
chimpanzee will throw any object at hand at a person 
who offends him; and the before-mentioned baboon at 
the Cape of Good Hope prepared mud for the purpose. 

In .the Zoological a monkey, which had 
used to break open nuts with a stone; 

and I was assured by the keepers that after using the 
stelle, he hid it in the straw, and would not let any 
other monkey touch it. Here, then, we have the , idea 
of property; but this idea is common to every dog 
with a bone, and to most or all birds with their nests. 

The Duke of Argyll 42 remarks, that the fashioning 
of an for a special purpose is absolutely 
poculiar to man; and he considers that this forms an 
immeasurable gulf between him and the brutes. This 

'is no doubt a very important distinction; but there 
appears to me much truth in Sir J. Lubbock's sugges­
tion,43 that when primeval man first used flint­
st.ones for any purpose, he would have accidentally 
splintered them, and would then usecl the sharp 
fragments. From this , step it would be a small one to 
break the flints on purpose, and not a very wide step 
to fashion them rudely. This latter advance, however, 

. maY' have taken long ages, if we may judge by the 

(

immense interval of time which elapsed before the men 
. of the neolithic periocl took to grinding and 

' 'l their stone tools. In breaking the flints, as S11' J. 

\ 

42 ' Primev al Man,' 1869, pp. 43 'Pr ehistoric Times,' 1865, 
,145,147. p. 473, &c. , 
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Lubbock likewise remarks, sparks would have been 
emitt ed, and in grinding them heat woulc1 have been 
evolved : thu s the t wo u su al methods of "obt aining 
" fire may have originated." The nature of fire would 
have been known in the many volcanic regions where 
lava occasionally flows through forests. The anthropo­
morphous apes, guided probably by instinct, build for 
themselves temporary platforms; but as many in­
stincts are largely controlled by reason, the simpler 
ones, such as this of building a platform, might readily 
pass into a voluntary and conscious act. The orang is 
known to cover itself at night with the leaves of the 
Pandanus; and Brehm states that one of his baboons 
used to protect itself from the heat of the sun by 
throwing a straw-mat over its head. In these several 
habits, we probably see the first steps towards some of 
the simpler arts, such as rude architecture and dress, 
as they arose amongst the early progenitors of man." " 

Abstraction, Gene/ral Conceptions, Self-consciousness,\ 
Mental Individuality.-It would be very difficult for ' 
anyone , with even much more knowledge than I 
possess, to determine how far animals exhibit any 
traces of these high mental powers. This difficulty 
arises from the impossibility of judging what passes 
through the mind of an animal; and again, the fact 
that writers differ to a great extent in the meaning 
which they attribute to the above terms, causes a 
further ' difficulty. If one may judge from various 
articles which have been published lately, the greate st 
stre ss seems to be laid on the supposed entire absence 
in animals of the power of abstraction, or of forming / 
general concepts. But when a dog sees another dog 
at a distance, it is often clear that he perceives that it 

,-
/ 

1 
\ 
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is a dog in the abstract; for when be gets p.earer his 
whole manner suddenly changes, if the other dog be a 
friend. A recent writer remarks, that in all such 
ca,ses it is a pure assumption to assert that the mental 

"(" actO is not essentially of the same nature in the animal 
as in man. If either refers what he perceives with ohis 
senses to a mental concept, then so do both. 44 When 
I say to my terrier, in an eager voice (and I have 

) 
made the trial many times), "Hi, hi, where is it?" 

/ she at once takes it as a sign that something is to be 
hunted, and generally first looks quickly all around, 
and then l'Ushes into the nearest thicket, to scent for 
any game, but finding nothing, she looks up into any 
neIghbouring tree for a squirrel. Now do not these 
actihns clearly shew that she had in her mind a general 

or concept that some animal is to be discovered and 

It may be freely admitted that no animal is self­
nscious, i.f by this term it is implied, that he reflec.ts 

on such pomts, as whence he comes or whither he wIll 
go, or what is life and death, and so forth. But how 
can we feel sure that an old dog with an excellent 
memory and some power of imagination, as shewn by 
his dreams, never reflects on his past pleasures or 
pains in the chase? And this would be a form of 
self-consciousness. On the other hand as Buchner 45 

o , 

has remarked, how little can the hard-worked wife of a 
degraded Australian savage, who uses very few abstract 

(

words, and cannot count above four, exert her self­
. . own 

consclOusness, reflect on the nature of hel 

'"' 4-1 Mr H kh' -. ur la 'l'Morie 
." 00 am, ill a let te r 45 'Conf erences s . lat 

\ to Prof. Max Miill er in the Dar wini enne ,' French trans . 
\ ' Birmin gham N ews,' May 1873. 1869, p. 132. 
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existence. It is generally admitted, that the higher 
animals possess memory, attention, association, and 
even some imagination and reason. If these powers r 

which differ much in different animals, are capable of 
improvement, there seems no great improbability in '-, 
more complex faculties, such as ' the higher forms of '-r(­
abstraction, and self-consciousness, &c., having been 
evolved through the development and combination of 
the simpler ones. It has been urg ed against the views 
here maintained that it is impossible to say at what point ' 
in the ascending scale animals become capable of abstrar.-
tion, &c. ; but who can say at what age this occurs in our 
young children ? We see at least that such powers 
developed in children by imperceptible degrees. (' 

That animals retain their mental individuality i. 'is 
unquestionable. When my voice awakened a trainlf 
old associations in the mind of the before-mention d 
dog, he must have retained his mental individu alit , 
although every atom of his brain had probably under ' 
gone change more than once during the interval of 
five years. Thi s dog might have brought forward the 1.\ 
argument lately advanced to crush all evolu'tionists, 
and said, "I abide amid all mental moods and an 
"material changes .... The teaching that atoms leave 
"their impressions as legacies to other atoms falling 
" into the places they have vacated is contradictory of 
" the utterance of consciousness, and therefore false; 
"but it is the teaching necessitated by evolutionism; . 
" consequently the hypothe sis is. a false one." 46 

Language.-Thi s Justly been .considered 
as one of the chief dlstmctlOns between man and the 
lower anima ls. But man, as a highly competent .I 

40 The Rev. Dr. J. M'Cann, 'Anti-DiI .l'winism,' 1839, p. 13. 
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judge, Archbishop Whately ;remarks, "is not the · 
" only animal that can make use of language to 
" express what is passing in his mind, and can under-
:' stand, . more or less, what is so expressed by 
" another." 4 7 In Paraguay the Oebus azaraJ when 
excited utters at least six distinct sounds, which 
excite in other monkeys similar emotions. 4.8 The 
movements of the features and gestures of monk eys 
al'e understood by us, and they partly understand 
ours, as Rengger and others declare. It is a , more 
remarkable fact that the dog, since being domesticated, 
has learnt to bark 49 in at least four or five distinct 
tones. Although barking is a new art, no doubt the 
wild parent-species of the dog expressed their feelings 
by cries of various kinds. With the domesticated dog 
Wl3 have the bark of eagerness, as in the chase; that 
of' anger, as well as growling; the yelp or howl of 
a,,·espair, as when shut up; the baying at night; the 
J.Jark of joy, as ' when starting . on a walk with his 

./ master; and the very distinct one of demand or 
J . sapplication, as when wishing for a door or window 

to be opened .: According to Houzeau, who paid 
particular attention to the subject, the domestic 
fowl utters at least a dozen signific ant sounds. 50 

The habitual use of articulate language is, howev er, 

Peculiar to man' but he uses in common with the lower " . 
animals, cries to express his . meamng, 
aided by ges 'tures ancl the movements of the muscles of 
the face: 5 1 This especially holds good with the more 

{

' 47 Quoted in ' Anthropoloo-ical 
J1eview,' 1864, p. 158 . <> 

48 Rengger , ibid. s. 45. 
49 See m y 'Variation of Ani­

]]la-Is and Plants under Domesti-
VOL. I. 

vol. i. p. 27. 1 
50 'Fac ultes Mentales (es . 

Anim aux,' tom. ii. 1872, p. 
346-349. 

51 See a discussion on thi s 
K 



130 THE DESCENT OF lIIAN. P ART 1. 

simple and vivid ' feeiings, which are but little con­
n ected with our higher intellig ence. Our cries of pain, 
fear, surpris e, anger, tog ether with the their appro­
pri ate act ions, and th e murmur of a moth er to her 
beloved chil e!, are more express ive th an any words. . / 
That which distin guishes man from th e lower animals 
is not the und erstanding 'of arti culate sounds for as , , 
every ' one kn ows, dogs und erstand many words . and . 
sentences. In this r espect th ey are at the same stage 
of developm ent as infant s, between the ages of. t en and \" 
tw elve month s, who und erstand many words and short 
sentences, but cannot yet utt er a -SIngle word. It ',is 
not th e mere articnl ation which is our distin guishin}g 
character, for parrot s and oth er birds possess th.is 
power. Nor is it the mere capacity of connectiw ,. 
definit e sound s with definit e ideas; for it is certai ·n 

that some parrot s, which have been t!,tught to speak' 
conn ect unerrin gly words with thin gs, and 
with events.52 The lower anim als differ from man 

subj ect in MI'; E. B. Tylor' s 
very interesting work, ' Re­
searches into the Early History 
of Mankind ,' 1865, chaps. ii . to 
iv. 

62 I have received several 
deta iled account s to thi s effect. 
Admiral Sir J. Sulivan, whom 
I lmow to be a careful observer, 
,Lssures me that an African 
narrot 10nO' kep t in his fath er' s 

, 0 • 

house, invariably called certam 
persons of the house.hold, as 
well as visitors, by thell' names. 
He said " good morning" to 
everyone at brcaHas t, and 
"'>'ood night" to each as th ey 
left the room at night,. and 
never reversed these saluta tIons. 

To ::lir J. Sulivan's father, lie " 
used to add to the " good morn-
ing" a short sentence, which 
was never once repeated after 
his fathe r's death. He scolded 
violently a strange dog which 
came into the room through the 
open window; and he scolded 
another parrot (saying " you 
naughty polly ") which had got _ 
out of its cage, and was eating "" " ," 
apples on t he kitchen table. \ 
See also, to the same effect, 
Houzeau on parrots, 'Facult es 
Mentales,' tom. ii. p. 309. Dr. ( 
A. Moschkau inforn::s me tha t 
he knew a starliner which never 
made a mistake 

0 

in saying in I 

German " good to 
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solely in his almost infinitely larger power of associa- . 
ting together the most divenified sounds and ideas; 
and this obviously depends on the high development 
of his mental power s. 

As Horn e . Tooke, one of the founder s of the nobl e 
science of philology, observes, langu age is an art, like 
brewing or bakin g ; but writing would have been a 
bett er simil e. ' It certa inly is not a tru e instinc t, for 
every language has to be learnt. It differ s, however, 
wich' y from all ordinary arts, for man has an instinc­
t ive ' endency to speak, as we see in the babbl e of our 
youn g childr en; whil st no child ' has an instinctive 
tendency to brew, bake, or write. Moreover, no 
1?p ilologist now Sllpposes that any langu age has been 

invent ed; it has been slowly and uncon-
. "piously developed by many steps. 53 The sounds 

by bird s offer in several respects the nearest 
$nalogy to langu age, for all th e member s of the same 
species utter the same jnstinctive cri es expre ssive of 
th eir emotions; and all the kinds which sjng, 
t4eir power instinctively; but the actual song, and even 
th e are learnt from their par ents or foster" 
parents. These sound s, as Daines Barringt on 54 has 
proved, "are no more innate than languag e is in man." 

per sons arriving, and " good 
bye , old fellow," to those depart ­
ing . I could add severa l other 
such cases . 

v :"' See some good remarks on 
by Prof. Whitn ey , in 

bl S Onent al and LinO'uistic 
Studies,' 1873, p. 354.0 He 
observes that the desire of 
co=unication between man is 
the living force, whi ch .in the 
development oflanguag e: "works 

"both consci ously and uncon­
" sciously; consciously as 1'e­
"ga1'ds the immediate end to 
"be attained; unc onsciously as 
"l'e"ard s the furth er conse-
" of the act." . . 

IH Hon. Daines BarrJngton III 

, Philosoph. Transaction s,' 1773, 
p. 262. See also Dureau 
Malle, in 'Ann. des. Sc. 
3rd series, Zoolog. tom. x. p. 
119. 

h 2 
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The first attempts to sing" may be compared to th e 
"imperfect encleavour in a child to babbl e." The 
young males continue practisin g, or as the bird­
catchers say, "recording," for t en or eleven months. 
Their first essayg show hardly a rudiment of the future "'[ ' 
song; but as they grow older we can perceive what 
they are !!:iming at; and at last they are said" to sing 
" their song round ." Nestling s which have learnt the 
song of a distinct species, as with the canary-birds 
educated in the Tyrol, teach and transmit their new \ . 
song to their offspring. Th e slight natural differences 
of song in the f:ame species inhabiting different 
districts may be appositely compared, as Barringt QD. 
remarks, "to proYincial dialects ;" and the SOJ;lgs 9f 
allied, though species m'ay be compared 'Yitp: 
the of rac es of man. I givelf' , 
th e foregolllg detmls to shew th at an mstmctiv " 
tendency to acquir e an art is not peculiar to man. \ 

With respect ·· to the origin of articulate languaD'e 
after having read on the one side the highly 
ing works of 1\'[1'. Hen sleigh Wedgwood, the Rev. F. 
F arrar, and Prof. Schleicher,55 and the celebr ated 
lectures of Prof. I1Iax Mull er on th e other side, I can­
not doubt that language owes its origin to th e imitation 
and modification of variou s natural sounds, the 
of oth er animals, and man's own instinctive cries, aided 
by signs and gest ures. Wh en we treat of sexual 

55 'On the Origin of 
Language,' by H. W 
1866. ' Chapters on Language, 
by the Rev. F. W. 1865. 
'l'hese works are most mterest­
ing. See also 'D e Ia PhJ s. et 
de Parole,' par Albt:rt Lemoine, 

18.65, p .. 190. The work ' on 
thIS by the late Prof. 
Aug. SchleIcher, has been tram;­

by Dr. Bikken; into 
EnglIsh, under the titl e of 
, Darwinism tested by the 
Science of Language,' 1869. 
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selection we shall see that prim eval man, or rather 
some early progenitor of man, probably first usecl his 
voice in producin g tru e musical cadences, th at is in 
singing, as do some of the gibbon- apes at the present 
day; and we may conclud e fr om a widely-spread 
analogy, that thi s power would have been especially 
exerteu during th e court ship of th e sexes,-would have 
expressed various emotions, such as love, j ealousy, 
triumph,- and would have served as a challenge to 
ri vals. It is, t herefore, probable that th e imit ation of 
musical cries by arti culat e sounds may have given 
rise to words expr essive of various complex emotions. 
Tpe stron g tend ency in our nearest allies, the monkeys, 
in microcephalous iuiot s,56 and in the barbarous races of' 
mankind, to imitat e whatever. th ey hear deserves notic e, 

bearing on the subject of imit ation. Since monkeys 

!ft
rtainlY und erstand much t hat is said to them by 
an, and when wild, utt er signal-Cl'ies of danger to 

heir fellows ; 57 and since fowls give distinct warnin gs 
for danger on th e ground, or in th e sky from hawks 
(both, as well as a third cry, int elligible to dogs),ss may 
not some unu sually wise ape-like animal have imita ted 
the growl of a beast of prey, and thu s told his fellow­
monkeys th e nature of th e expect ed danger? Thi s would 
have been a first step in th e formation of a language. 

As th e voice was used more and more, th e vocal 
organs would have been str ength ened and perfected 
throu gh the prin ciple of the inh eri ted effects of use; 

, Vogt, ' Mem oire su r les quoted, by Brehm and Hengger. 
I 1867, p. 169. 68 Houzea u gives. a very 

lIh respect to savageR, I have curio us account of hi S 

g l Ven some facts in my ' J ourna l ti ons on this subject 111 

of ;iesearcbes,' 1845, p. 206 . ' l!'acultes des .dDl-
clear eVIdence on this maux ,' tom. II. p. 348. 

bead 1U the two works so often 
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and this would have reacted on the power of speech. 
But the relation between the continued use of language 
and the development of the brain, has no doubt been 
far more important. The mental powers in some 
early progenitor of man must have been more highly 
developed than in any existing ape, before even the 
most imperfect form of speech could have come into 
use; but we may confidently believe that the continued 
use and advancement of this power would have reacted 
on the mind itself, by enabling and encouraging 
it to carryon long trains of thought. A complex 
train . of thought can no more be carrieclon with­
out the aid . of words, whether ;:;poken or silent, 
than a long calculation without the use of figures or 
algebra. It appears, also, that even an ordinary train 
of thought almost requires, or is greatly facilitated Y 
some form of language, for the dumb, deaf, and 'bli d 
girl, Laura Bridgman, was observed to use her finge s 
whilst dreaming. 59 Nevertheless, a long succession 0 

vivid and connected ideas may pass through the mind 
without the aid of any form of as we may 
infer from the movements of dogs durmg their dreams. 
We have, also, seen that animals are able to reason to 
a cert 'ain extent, without the aid of languag e. 
The intimate connectIOn between the brain, as it is 
ilOw developed in us, and the faculty of speech, is well 
shewn by those cases of brain-disease in which 
speech is specially . affe.cted, as :vhen the power to 
remember substantIves IS lost, whIlst other -words 
be correctly used, or where substantives of a certain 
class, or all except . the initial letters of substantives 

69 See remnrks on this 
by Dr. 'The PhySlO-

logy Pathology of lVIind,' 
2nd edlt.. 1868, p. 199. 
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and proper names . ar.e forgotten. 6o There is no more 
improbability in the continu ed use of the mental and 
vocal organs leading to inh erited changes in their 
structure and functions, than in the case of hand­
writing, which depends partly on the form of the hand 
.and partly on the disposition of the mind; and hand­
writing is certainly inherited. 61 

Several writer s, more especially Prof. Max Miiller, 6z 
have lately insisted that the use of langu age impli es 
the power of forming general concepts; and that as no 
animals are supposed to possess this power, an 
impassable barrier is formed between them and man.

63 

With respect to animals, I have already endeavoured 

. Jo 1\1:=y curious cases have 
recorded. See, for instance, 
Bateman 'On Aphasia,' 

l rS70, p, 27, 31, 53, 100, &<5. 
Als o, I nquiries Concerning the 
- ntellectua l Powers,' by Dr. 
Abercrombie, 1838, p. 150. 

/ 61' The Variation of Animals 
/' and under Domestication,' 

vol. ll. p. 6. 
/ r 62 Lectures on 'Mr. Darwin' s 

l'hilosophy of Language ,' 1873. 
6S The judgmen t of a distin­

guished philologist, such as 
Prof. "Whitney, will have far 
more weight on this 'point than 
anything that I can say. He 
remarks (' Oriental and Lin ­

1873, p. 297) , 
ill speaking of Bleek's views ' 
"Because on the gran cl 
:: is the necessary 
"auxIlIary of thought, indis­

to the developmen t 
ot the power of thillkin cr to 

"th d" t" "" e IS mctness and variety 
" and complexity of cO!ffii­
" tious to the full mastery 

--

" of consciousn ess; there fore he 
"would fain make th?ught 
" absolutely impossible with out 
" Rpeech, identifying the faculty 
"with its instrument. He 
" rnicrht just as reasonably assert 
"th;t the human hand canno t 
" act without a tool. "'lith 
" a doctr ine to start from, h 
"cannot stop short of Muller's 
" worst paradoxes, that ". an 

. " infant (in f ans, not speakmg) 
. ' b . <1 and that " IS not a human elno , 

"deaf-mutes do not 
"possessed of reason np til the! 
" learn to t wis t theIr " fing

k
el s 

. . ' of spo en " into ImItatIOn . in 
" words." -Max 
italics (' Lectures °fnLan<1uacre,' 

. , Ph'l phy 0 ' 0 0 
Will S I OSO ) tbe follow-
1873, is no 
ing aphonsID;' t words, as 
"tbou CTht wlthou .ds with -

o 'e wOI 
"little llS there aI lTh tastran CTe 

ht " Vv a 0 
" out thoug . hebe criven to 
definit ion must ef 0 

the word thought. 
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to shew that they have this power, at least in a rud e 
and incipient degree. As far as concerns infants of 
from ten to eleven months old, and deaf-mut es, it 
seems to me incredible, that they should be able t o 
connect cert ain sounds with certain general ideas as \ 
quickly as they do, unless such ideas were alr eady 
formed in their minds. The same remark may be 
extended to the more int elligeut animals; as Mr. 
Leslie Stephen observes,64 "A dog ' frames a general 
"concept of cats or sheep, and knows the corr espond- ' 
"ing words as well as a philosopher. And the capacit y 
"to understand is as good a proof of vocal intelligen ce, 
"though in an inferior degree, as the capacity to speak." 

Why the organs now speech should 
been originally perfected for thIs purpose, rather tH n 
any other organs , it is not difficult to see . . Ants ]:Ia e 
considerable powers of intercommunication by mea s 
of their antennre, as shewn by Huber, who devot . 
a whole chapter to their language. We might hav e 
used ·our fingers as efficient instruments, for a per son 
with practice can report to a deaf man every wQrd of a 
speech rapidly delivered at a public meeting; but the 
loss of our hands, whilst thu s employed, would have been 
a inconvenience. As all the higher 
possess vocal organs, constructed Oli the same 
plan as ours, and used as a means of communication, it 
was obviously probable that these same organs woulel 
be still further developed if the power of 
tion had to b.e .irr:1)Ioved; and this has been effected by 
the aid of adJOInIng and well adapted parts, namely the 
tongue and lips. 65 The fact of the higher apes not 

G4 'Essays on Free-thi nking,' by llr. Maudsley, 
&e., 1873, p. 82. 1 be. PhfslOlogy and Pathology 

65 See some good remarks to of Mllld, 1868, p. 11:lD . 

. 
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using their vocal organs for sp-eech, no doubt , depends 
on their intellig ence not having been sufficiently 
advanced. The possession by them of org an,s, which 
with long-continu ed practice might have been used for 
speech, although not thus used, is paralleled by the 
case of many which possess orgam; fitted for 
singing, though they never sing. Thu s, the nightin­
gale and crow have vocal organs similarly constructed, 
these being used by the former for di ve,rsifi ed song, and 
by the latter only for croaking. 66 If it be asiced why 
apes have not had their intellects developed to the 
same degree as that of man, general causes only can 
be' assigned in answer, and it is unreason able to expect 
any,thing more definite, considering our , ignorance 

respect to the successive stages of development 
which each creature has passed. 

form ation of different languages and of distinct 
srJecies, and the proofs that both have been developed 

a gradual process, are curiously parall ePi 
/ we can trace the formation of many words further 

/' :- back than that of species, for wr, can perceive how they 
,- actually arose from the imitation of various sounds. 

We find in distinct languages striking homologies 
due to community of and an alogies due to 
a similar process of formation. The manner in which 

Gn Macgillivray, 'Ri st. of 
British ' Bird s,' vol. ii. 1839 , p. 
29 . An exce llent observer, Mr. 
Blackwall, remarks tha t the 
magpie learns to pronounce 
sing le words, and even sho rt 
sente nces, more readily than 
almos t any other British bird; 
yet, as long and 
closely mvestlgating its habits, 
he has never known it, in a state 

of natur e, display any unusual 
capacity for imit ation. ' Re­
searches in Zoology,' 1834, p. 
158. . 

G7 See the very interesting 
paraUeli sm between the develop­
ment of species and lang uages, 

11 ' , The 
given by i::lir C. Lye III . _ 
Geolog. Evid ences of the Anti 
quity of Man,' 1863, chap . 
:xxiii. 

.. 
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certain letters or sounds change when others is 
very like correlatecl growth. We have in both cases 
the reduplication of parts, the effects of long-continued 
use, and so forth. The .frequent presence of rudi­
ments, both in languages and in species, is still more 
remarkable. The letter Tn in the word am" means I; 
·so that in the expression I am, a superfluous and use­
less rudiment has been retained. In the spelling also 

. of words, letters often remain as the rudiments of 
ancient forms of pronunciation. Languages, ' like . 
organic beings, can be classed in groups under groups; 
and they can be classed either naturally accorcling to 
descent, or artificially by other characters. Domi lant 
languages ancl dialects spread widely, and lead t the 
gradual extinction of other tongues. A language, ike , 
a species, when once extinct, never, as Sir C. yell 
remarks; reappears. The same language never as 
two birth-places. Distinct languag es may be eros ed 
or blended 'together.68 We see variability in eveI \ 
tongue, and new words are continually cropping up; " 

as there is a limit to the powers of the memory, 
smgle words, like whole languages, gradually become 
extinct. As 1\fax 1\1iiller 69 has well remark ed :-" A 
" struggle for life is constantly going on amongst the 
" words and grammatical forms in each language. The 
"better, the shorter, the easier forms are constantl 
" .. th h Y upper and, ancl they owe their success to 
" theu own virtue." these more important 
causes of the survIval of certam wOl'ds meI'e It . ' -, nove y 
and fashIOn may be added; fodhere is in the mind of 

68 See remarks to this effect ' Nature,' March 24th 1870 IJ 
by the Rev. F. W. FalTnl', in an 528. . ' " 
interestino

rY article, entitled 69 'Nat ' J / .. ure, an. 6th, I 'Philol ogy and Darwinism,' in p.25i. . I ; 
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man a strong love for slight changes in alL things. The 
survival or preservation of certain favoured words 
in the struggle for existence is natural selectio;n. 
-' The perfectly regular and wonderfully complex con­

struction of the languages of many barbarous nations 
has often been as a proof, either of the divine 
origin of these languages, or of the high art and 
former civilisation of their founders. Thus F, VOIl 

,Schlegel writes .; "In those languages which appear 
"to be at the lowest grac1e 9f intellectual culture, 
"we frequently observe a very high and elaborate 
"degree of art in their grammatical structure. This 
"is especially the case with the Basque and the 

anc1 many of the American languages." 70 

it is assureclly an error to speak of any language 
art, in the sense of its having been elaborately 

a d methoc1ically formec1. Philologists now admit that 
. c njngations, c1eclensions, &c., existed as 

/:

istinct worc1s,. since joined together; and as such 
wO.rc1s express the m.ost. obvious between 
objects anc1 persons, It IS not · surpi'lsmg that they 

r shoulc1 have been used by ' the men of most races 
during the earliest ages. With respect to perfection, 
the following illustration will best shew how easily we 
may err: a Crinoic1 sometimes consists of no less than 
150,000 pieces' of shell,71 all arranged with perfect 
symmetry in rac1iating lines; but a naturalist c10es not 
consider an animal of this kind as mor,e perfect than a 

(

bilateral one with comparatively few parts, ancI wi.th 
none of these parts alike, excepting on the opposlte 

70 Quoted by C. S. ' Wake, 71 Buckland, 'Bridgewater 
'. 'Chapters on Man,' 1868, p. Treatise,' p. 411. , 

1101. 
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sides of the boily. He justly considers the differentia­
tion ancl specialisation of organs as the test of per­
fection. So with languages: the most symmetrical and 
complex ought not to be ranked above irregular, abbre­
viated, and bast ardised languages, which have borrowed '­
exp.ressive words and useful forms of construction from 
various conquering, conquered,. or immigrant races. 

From these few 'and imperfect remarks I conclude 
that the extremely complex and regular construction 
of many barbarous languages, is no proof that they owe 
their origin to a special act of creation. 72 Nor, as we 
have seen, does the faculty of articulate in 
itself offer any insuperable objection to the beli ef ,that 
miln has been developed from gome lower form. I 

Sense of B ea-uty.-'l'his sense has been declared 1,0 be 
peculiar to man. I refer here only t6 the 
given by certain colours, forms, and sounds, and wh\ch 
may fairly be called a sense of the beautiful; wi\th 
culti:-atecl rn':n such sensations are, how:v er, 
assoClated wIth complex ideas and trams of thought. 
When we behold a male bird elaborately displaying his 
graceful plumes or splendid colours before the female, 
whilst other birds, not thus decorated, make no such 
display, it is impossible to doubt that she admires the 

of her male partner. As women everyw:here 
deck themselves with these plumes, the beauty of such 
ornaments cannot be disput ed. As we shall see later, 
the nests of humming-birds, and the playing passages 
of bower-birds are tastefully ornamented with gaily­
cohmred objects ; and this shews that they must receive 
some kind of pleasure from the sight of such thing s. f 

72 s?me .good remarks on by Sir J. Lubb ock, 'Origin of / 
the nmphfi catlOll of laocrua<Ye_ Cl'vilisatioD, 1870, p. 278. 

c .0" , 
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With the great majority of anim als, howeyer, the t aste 
for the beautiful is confined, as far as we can judg e, to 
th e attr action s of the opposite sex. The sweet strains 
pour ed forth by many male bird s during the season of 
iove, are certainly admired by the females, of which 
fact evidence will here after be given. If female birds 
had been inc apable of appr eciating the beautiful 
colour s, th e orn ament s, and voices of their male 
partn ers, all the laboul: and anxiety exhibit ed by the 

. .1 ' latt er in displaying their charms before the females ' 
w.ould have been thrown away; and this it is impos­
sible to admit. Why certain bri ght colours should 
exci te pleasure cann ot, I presume, be explained, any 
more than why cert ain flavours and scents are agr eeable; 
but habit has somethin g to do with the result, for that 
whidh is at first unpl easant to our seJ?ses, ultim ately 
becdmes pleasant, and habit s are inh erit ed. With 
resJec t t o .has explained to a .certain 
ex,/uent on phy slOloglCal prmClpl es, why harmomes and 

cadences are agreeable. But besides thi s, sounds 
Li frequ ently recurrin g at irr egular int ervals are highly 

, 
disagreea ble, as everyo ne will admit who has listened 
a t night to the irr egular flappi ng of a rope on board 
ship. The same prin cipl e seems to come into play 
with vision, as the eye prefers symmetry or 
with some regular rec urr ence. Patterns of this kind 
are employed by even the lowest savages as orn aments; 
and th ey have been developed through sexual selection 
for the adornm ent of some male animals. Whether 

.can or not . any reason for the pleasure thu s 
derlVed from VISIOn and hearing, ye t man and many of 
the lower animals are alike pleased by the same colours, 
crraceful shadin g- and forms and the same sounds. e:> u , 
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sides of the bocly. He justly considers the differentia­
tion and specialisation of organs as the test of per­
fection. So with languages: the most symmetrical and 
complex ought not to be ranked above irregular, abbre­
viated, and bastardised languages, which have borrowed 
expressive words and useful forms of construction from 
various conquering, conquered; or immigrant races. 

From these few 'and imperfect remarks I conclude 
that the extremely complex and regular construction 
of many barbarous languages, is no proof that they owe 
their origin to a special act of creation.72 Nor, as we 
have seen, does the faculty of articulate speech in 
itself offer any insuper able objection to the belief ,that 
man has been developed from some lower form. \ 

Sense of B eauty .-This sense has been declared t\? be 
peculiar to man. I refer here only t6 the 
given b! certain colours, forms, and sounds, .and wh: ch 
may faIrly be called a sense of the beautIful; W< th 

such sensations are, 
assocIated WIth complex ideas and trams of though.t. 
When we behold a male bire1 elaborately displaying hIS 

plumes or splendid colours before the i'emale, 
whIlst other birds, not thus decorated, make no such 
display, it is impossible to doubt that she admires the 
beauty of her male partner. As women everywhere 
deck themselves with these plumes, the beauty of such 
ornaments cannot be disputed. As we shall see later, 
the nests humming-birds, and the playing passages 
of are tastefully ornamented with gaily­
col<:mred obJects; and this shews that they must recei-ve 
some kind of pleasure from the siO'ht of such things. 

o / 
72 s?me .good remark s on by Sir J. Lubbock, 'Ori gin of 

the EHnplificatLOn of langua ges, Civilisation, 1870, p. 278. 
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With the great majority of animals, howeyer, the taste 
for the beautiful is confined, as far as we can judge, to 
the attractions of the opposite sex. The sweet strains 
poured forth by many male birds during the season of 
-ove, are certainly admired by the females, of which 
fact evidence will hereafter be given. If female birds 
had been incapabre of appreciating the beautiful 
colours, the ornaments, and voices of their male 
partners, all the laboui: and anxiety exhibited by the 
latter in displaying their charms before the females ' 
would have been thrown away; and this it is impos­
sibl to admit. Why certain bright colours should 
excite pleasure cannot, I presume, be explained, any 

than why certain flavours and scents are agreeable; 
but habit has something to do with the result, for that 

Ih is at first unpleasant to our sel?-ses, ultimately 
bec mes pleasant, and habits are inherited. With 
res ect to sounds, Helmholtz has explained to a certain 
e elit on physiological principles, why harmonies ancl 

.Aertain cadences are agreeable. But besides this, sounds 
frequently recurring at irregular intervals are highly 
disagreeable, as everyone will admit who has listened 
at night to the irregular flapping of a rope on board 
ship. The same principle seems to come into play 
with vision, as the eye prefers symmetry or figures 
with some regular recurrence. Patterns of kind 
are employed by even the lowest savagp-s as ornaments; 
and they have been developed through sexual selection 
£01' the adornment of some male animals. Whether 

can or not give any reason for the pleasure thus 
derivecl from vision and hearing, yet man and many of 
the lower animals are alike pleased by the same colours, 
graceful shading and forms, and the same sounds. 
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The taste for the beautiful, at least as far as female 
beauty is concerned, is not of a special nature in the 
human mind; for it differs widely in the different 
races of man, and is not quite the same even in the 
different nations of the same ;race. ' Judging from the 
hideous ornaments, and the equally hideous music 
admired by most savages, it might be urged that their 
resthetic faculty was not so highly developed as ·in 
certain animals, for instance" as in birds. Obviously 
no animal would be capable of admiring such scenes as 
the heavens at night, a beautiful landscape, or refined , 
music; but such high tastes are acqnired through 
culture, and dep'end on complex associations; they are 
not enjoyed by barbarians or by uneducated persOJus. 

Many of the faculties, which havo been of inesti\na­
ble ,service to man for his progressive ad vancem(en t, 
such as the powers of the imagination, wonaer, 

an undefined sense of ?eauty, a tenden\y 
to imitatlOn, and the love of eXCItement or 
could hardly fail to lead to capricious changes o} ..:... 
customs and fashions. I have alluded to thi s point, 
because a recent writer 73 has oddly fixed on Caprice 
" as one of the most remarkable and typical differences 
" between savages and brutes." But not only can we 
par tially understand how it is that man is from various 
conflicting influences rend ered capricious, but that the 
lower animals are, as we shall hereafter see, likewise 
capricious ' in their affections, aversions, and sense of 
beauty. There is also reason to suspect that they love 
novelty, for its own sake. ) 

. Belief in Gorl-R eligion.-There is no evidence that , ' 
73 'Th e Spectator,' Dec. 4th, 1869, p. 1430. 
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man was abol'iginally endowed with the ennobling 
belief in the existence of an Omnipotent God. On the 
contl'al'Y thel'e is ample evidence, derived not from 

tl'avellei 's, but from men who have long l'esided 
with savages, that numerous l'aces have existed, .and 
still exist, who have no idea of one or more gods, and 
who have no words in theil' languages to express such 
an idea.74 The question is of course wholly distinct 
from that higher one, whether there exists a Creator 
'and Ruler of the universe; and this has been answered 
in the affirmative by some of the highest intellects that 
have . ever existed .. 

If, however, we include under the term "religion" 
the in unseen or .spirit .ual agencies, the is 
wholly dIfferent; for thIS behef seems to be umversal 

the less civilised races. Nor is it difficult to 
co prehend how it arose. As soon as the important 

lties of the ima gination, wonder, and curiosity, 
with some power of reasoning, had become 

/ partIally develop ed, man would naturally crave to 
",-!!? understand what was passing around him, and would 

have vaguely speculated on his own existence. As 
Mr. M'Lennan 75 has remark ed, "Some explanation of 
" the phenomena of life, a man must feign for himself, 
" and to judge from the universality of it, the simplest 

. " hypothesis, and the first to occur to men, seems to 
"have been that natural phenomena are ascribable to 

74 See an excell ent articl e on 
thi s subj ect by the R ev. F. VV . 
F arra r, in the' Antbrop oloO'ical 
}tcview,' Aug. 1864, p. 
F or fur ther fac ts see Sir J. 

, Lubbock, 'Pr ehistoric Tim es ' 
\2nd edit. 1869, p. 564 ; and. 

especially tbe cbapters 
liaion in his' Origin of OIV Isa-

1870. A ' Is 
75 'Th e Wor ship of 

and Plants ,' in the' 
Revi ew,' Oct . 1, 1869, p. 42",. 
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"th e presence in animal s, plants, and thin gs, and in 
"the forces of nature, such spirits pl;ompting to 
" action as men are conscIOUS they themsel ves possess ." 
It is also prob able, as Mr. Ty10r has she wn, that 
dream s may have first given rise to th e notion of ' 
spirit s ; for savages do not readily distin guish between 
subj ective and objective impre ssions. savag e 
dream s, th e figur es which app ear before him are 
believed to have come from a distance and to stand 
over him; or " the soul of the drea mer 'goes out on· its 
"tra vels, and comes home with a rem embr ance · of 
"wh at it has seen." 76 But until th e facultie s of 
imagin ation, curiosity, reason, &c., had been fairly 
well developed in the mind of man, his dre ams w9uld 
not have led him to believe in spirits, · any more 
in the case of a dog. \ 

The tendency in savages to imagine that 
objects and agencies ar e animat ed by spiritu al \\>r 
living essences, is perhaps illu strated by a littl e' fact \ 
. 76 '1'ylor, 'Early of 

. Mankmd,' 1865, p. 6. tlee also 
t he three strik ing chapters on 
the Development of Religion, in 
Lub bock's ' Origin of 
tion' 1870. In a like manner 
Mr.'H erbert Spencer, in bis in­
«enious essay in the 'Fo rt­
;iahtly Review' (May 1st, 1870, 
p. "'535), nccounts forthe earliest 
forms of religiOUS belIef through­
out th e ,,·odd, by mall being 
led t brough dreams, shadows, 
and otber causes, to look a o 
himself as a double essence, 
corporeal an.cl As the 
spirit ual belllg IS supposed to 
exist after death to be 
powerful, it is propItIated. by 
various gifts and ceremOllles, 

and it s aid invoked. He t ben 
further shews t hat names or 
nicknames given from some 
animal or other object, to the 
early progenitors or founders of 
a t ribe, are supposed after a 
long interval t o represent the 
real progenitor of the tribe; and 
such animal or object is the n 
nat urally belleved still to exist 
as a spirit, is ' held sacred, and 
worshipped as a god. Never­
theless I cannot bu t suspect 
that t bere is a still earlier and 
ruder stage, when anythinCT 
which man ifests power or moye': 
ment is thought to be endowed 
with some form of li fe, and with 
mental facult ies analogous to our 
own. 

, 
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which I once noticed: my dog, a full-grown and very 
sensible animal , was lying on the lawn during a hot 
and still day; but at a little dist ance a slight breeze 
occasionally moved an open parasol, which would have 
been wholly disregarded by the dog, had anyone stood 
near it. As it was, every time that th e parasol slightly 
:!!loved, the dog growled and bark ed. He 
must, I think, have reasoned to himself in a rapid 

J and unconscious manner, that movement without any 
apparent cause indicated the pre sence of some strang e 
living agent, and that no strang er had a right to be on 
his territory. 

The belief in spiritu al agenci es would easily pass 
into the belief in the existenc e of one or more gods. 
For savages would naturally attribute to spirits the 
saIi;le passions, the same love of vengeance or simple st 
fonn of justice, and the same affections which they 
thflmselves feel. The Fuegi ans app ear to be in thi s 
rE'lspect in an int ermediat e condition, for when the 
t' 

;-surgeon on board the "Be agle " shot some young 
duckling r;; as specimens, York Minster declared in th e 
most solemn manner, "Oh, Mr. Bynoe, much rain, 
" much snow, blow and this was evidently 

. a 'puni shment for wasting hum an food. So 
again he rel aied how, when his brother kill ed a "wild 
" man," ·storms long raged, mu ch rain and snow fell. 
Yet we could never discover that the Fuegian s believed 
in what we should call a God, or practi sed any religious 
rit es ; and Jemmy Button, with justifiable prid e, 
stoutly maintain ed that th ere was no devil in his land. 
This latter assertion is the mor e remark able, as with 
sa"ages the beli ef in bad spirit s is far more comJ?1on 
than that in good ones. 

VOL. I. L 
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"th e presence in animal s, plants, and thin gs, and in 
"th e forces of nature, such spirit s pl:omptin g to 
" action as men are consclOUS they themselv es possess." 
It is als o prob able, as Mr. Tylor has shewn, that 
dreams may have first giv en rise to th e notion of 
spirits; for savag es do not readily disti nguish between 
subj ective and objectiv e impres sions. Wh!3na savage 
dreams, the figur es which appear before him are 
beli eved to have come from a distance and to stand 
over him; or " the soul of the dre amer 'goes out on' its 
"tra vels, and comes home with a remembr ance of 
"wh at it has seen." 76 But until the faculti es of 
imagin ation, curiosity, reason, &c., had been fairly 
well developed in the m.ind man, his dre ams Wl'Uld 
not have led him to beheve 111 spirits, any more t an 
in th e case of a dog. 

The tendency in savages to imagine that natu al 
objects and agencies are anim ated by spiritu al 
livin g essences, is perhaps illu strat ed by a little fam\ 

76 '1'ylor, 'Early of 
, Mank llld,' 1865, p, 6. ::lee also 

the three striking chapt ers on 
the Development of Religion, in 
Lub bock's ' Origin of 
t ion ' 1870. In a like manner 
Mr.' Herbert Spencer, in his in­
genious essay in the 'Fort­
n io-htly Review' (May 1st, 1870, 
p. °535) , accounts forthe earliest 
forms of re1io-ious belief through­
out tbe by man being 
led th rough dreams, shadows, 
and oth er causes, to look a C 
hi mself as a double essence, 
corporeal an,d .A s the 
spiritu al belllg IS supposed to 
exist after death and to be 
powerful, it is propit iated ,by 
various gifts aud ceremomes, 

and its aid invoked. H e then 
fur ther shews that n,.mes ,),' 
nicknames given frofu some 
animal or other object, to the 
early. progenitors or founders of 
a t ribe, are supposed after a 
long interval to represent the 
real progenitor of t he trib e ; and 
such animal or object is the n 
nat urally belleved still to exist 
as a spirit, is ' held sacred, and 
worshi pped as a god. N ever­
theless I cannot but suspect 
t hat t here is a st ill earlier and 
ruder stage, when anyth incr 
which manifests power or 
ment is thouo-ht to be endowed 
with some of life, and with 
mental faculties analogous to OUf 
own. 
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which I once noticed: my dog, a full-grown and very 
animal, was lying on the lawn during a hot 

and still day; but at a little distance a slight breeze 
occasionally moved an open parasol, which would have 
been wholly disregarded by the dog, had anyone stood 
near it. As it was, every time that the parasol slightly 
moved, the dog growled and barked. He 
must, I think, . have reasoned to him self in a rapid 
and unconscious manner, that movement without any 
apparent cause indicated the presence of some strange 
living agent, and that no stranger had a right to be on 
his territory. . 

The belief in spiritual agencies would easily pass 
into the belief in the existence of one or more gods. 

savages would naturally attribute to spirits the 
I . 

passions, the same love of vengeance or simplest 
forlin of justice, and the same affections which they 
thrfmselves feel. The Fuegians appear to be in this 
refspect in an intermediate condition, for when the 

I 

. urgeon on board the "Beagle" shot some young 
ducJdings as specimens, York Minster declared in the 
most solemn manner, "Oh, Mr. Bynoe, . much rain, 
c< much snoW;, blow and this was evidently 

. a pUIj.ishment for wasting human food. So 
again he rel ated how, when his brother killed a "wild 
"tn:an," 'storms long raged, much rain and snow fell. 
Yet we could never discover that the Fuegians believed 
in wr.at we should call a God, or practised any religious 
rit es ; aud Jemmy llutton, with justifiable pride, 
stoutly maintained that there was no devil in his land. 
This latter assertion is the more rem arkable, as with 
savages the belief in bad spirits is far more common 
than that in good ones. 

VOL. I. L 



. 146 THE DESCENT OF i\'IAN . PART I. 

The feeling of religious devotion is a highly complex 
one, consistin g of love, complete submission to an 
eXl1lted and mysteriouB superior, a strop.g sense of 
dependence,77 fear, .reverence, gratitude, hope for th e 
future, arnd perhaps other elements. No being could 
experience so complex an emotion until advanced in 
his intellectu al and moral facultie s to at leas t a 
moderatel y high level. Neverth eless, we see some 
distant approach to this state of mind in the deep love 
of a dog for his master, associated with complete sub­
mission, some fear: and perhaps other feelings. The 
behaviour of a dog when returning to his master aft er 
an 'absence, and, as I may add, of a monkey to his ' 
lJeloved keeper, is widely different from that ·towa,rds 
their fellows. In the latter case thfJ transports of 
appear to be somewhat less, and the sense of equa"ity 
is shewn in every action . Profes sor Braubach goe so 
far as to maintain that a dog looks on his master as oil. 

. a god.78 

The same high mental faculties which first led man: 
to believe in unseen spiritua l agencies, then in 
fetishism, polytheism, and ultimat ely in monothei sm, 
would infallibly lead him, as long as his reasoning 
powers remained poorly developed, to various strange 
supers titions and customs. Many of these are terrible 
to think of- such as the sacrifice of hum an beings to' a 
blood-loving god; th e tr.ial of innocent persons by th e 

. ordeal of poison or ;fire; witchcraft, &c.-yet it is well 

77 See an able art icle on the 
, Phy sical Elements of Religion,' 
by Mr. L. f ike, 'An­
thr opolog. ReVIew, Apnl, 1870, 

p.l xiii.. I & d 
7B 'Re ligion, Mora, c., er 

Darwin'schen Art-Lehre' 1869, . 
s. 53. It is said (Dr. W.'LaUdef ; 
Lind say, 'Journal of Meu t111 
Science,' 1871, p. 43), tbl1t 
Bacon long ago, and the poet 
Burns, held the same notion. 

J 
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occasionally to reflect on these superstiti ons, for they 
shew us what an infinite debt of gmtituc1e we owe to 
the improvement o( our reason, to science, and to our 
accumulat ed knowledge. As Sir J. Lubbo ck 79 has well 
observed, :' it is not too much to say that the horri ble 
" dread of unknown evil hangs like a thick cloud over 
" 'savage life, and embit ters every pleasure." These 
miserable and indirect consequences of our highest 
faculti es may be compared with the incidental and 
occasional mistakes of the instinct s of the lower 
animals.· 

7'J 'Prehistoric Times,' 2nd 
edit. p. 571. In th is work (p. 
:371) there will be found an 

) 
, 

excellent account of the many 
strange and capricious customs 
of 
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CHAPTER IV. 

CoMPARISON OF THE MENTAL POWERS OF MAN AND 

THE LOWER ANIMALS-continued. 

The moral sense-Fundamental proposition-The qualities of socinl 
. animals - Origin of sociability - Stru ggle between opposecl 
instincts-Man a social animal-The more enduring socid l 

instincts conquer other less persistent instincts-The 
virtues alone regarded by savages-The self-regarding virtues 
acquired at a later stage of development-'rhe importan: e of 
the judgment of the members of the same community on 
conduct-Transmission of moral tendencies-:-Summary. 

I FULLY subscribe to the judgment of tho:36 
who maintain that of. all the differences between :r1an 
and the lower animals, the moral sense or conscienc t is 
by far the most important. This sense, as Mackinto sh2 

remarks, "has a rightful supremacy over every other ' 
\ "principle of human action;" it is summed up in that 

short but imperious word ought, so full of high 
significance. It is the most noble of all the attributes 
of man, leading him ' withou,t a moment' s hesitation to 
ri sk his life for that of a fellow-creature; or after due 
deliberation, impelled simply by the deep feeling of 
right or dut y, to sacrifice it in some great cause. 
Immanuel Kan t exclaims, "Duty! vVonclrous thought, 
"that workest neither by fond insinuation flattery, ' , , 
"nor by any thr eat, but merely by holding up thy \.... 

I 
1 See for instance, on this &c. , / 

Rubject 'Quatrefa ges, 'Unit e de on Ethi cal 
Humaine,' 1861, p. 21, PhIlosophy,' 1837, p. 231, &c. 
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" naked law in the soul, and so extorting for thyself 
" al ways reverence, if not always obedience; before 
" whom 8111 appetit es are dumb, however secretly they 
" rebel; whence thy original? " 3 

This great question has been discussed by many 
writ ers 4, of consumm ate ability; and my sole excuse 
for touching on it, is the impossibility of here passing 
it over; and , because, as ' far as I know, no one has 
approached it exclusively from the side of natur al 
history. The investigation possesses, also, some in­
dependent int erest, as an attempt to see how far the 
. tudy of the lower thro ws light on one of 
hi ghest psychical faculti es of man. 

Tlle following proposition seems to me in a high 
degr ee probable-namely, that any animal whatever, 
endjJwed with well-marked social instinct s/ the pa-

3 ' 'Metaphysics of E thics,' 
t remslate d by J. W. Sem pie, 

1836, p. 136. 
. Mr. Bain gives a list ( , Men­

tal and Moral Science,' 1868, p. 
543-725) of t wenty- six. Bri tish 
alltho rs who have writt en on 
this subject, and whose names 
are familiar to evtry reader; to 
these, Mr. Bain's olVn Ilame, 
and those of Mp. Lecky, Mr . . 
Shadworth Hodgson, Rir J. 
Lubbock, and othcrg miO'ht be 
added . ' " 

n Sir B. Brodie, after observinrr 

that man is a social animal 
(' Psychological Enquiries,' 1854, 
p. 192), asks the prernan t ques-

I tion, " not this to sett le 
"the dlsl;lUted quest ion as to 
" the eXistence of a mora l 
" sense? " Similar ideas have 
probably occurred to many per­
sons, as t hey did long ago to 

Marcus A.urelius. Mr. J. S. Mill 
speak s, in b is celebrated work, 
' U tili tarianism,' (1864, pp. 45, ' 
46), of the social as 
"powerful natur al sentlm e!lt, 
and as "th e natura l basis of 
" sentiment for utilitarian mo­
"rality ." A.gain he says, " 
" the other acquir en capacIties 
" above referred to, the moral 
" facul ty, if not a par t of our 
" nature is a natural out- growth 
"from it ; capable, like them, 
"i n a certain small degree o,! 
" sprin ging up 
But in opposition to all t hIS, he 
also remarks, " if, as is my oWll 
" belief the moral feelings are 
" not u;.ua t e bu t acquired, I hey 
" are not tha t l,ess 
" tu al" It is with hesltatlOn 

na r . d'a: at all 
tha t I veut nre to, 
from so profound a bu t 
i t can hard ly be disputed that 
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rent al and filial affections being here include d, would 
inevitably acquir e a moral sense or conscience, as soon 
as its int ellectual powers had become as well., or near ly 
as well developed, as in man. For , fi rstly, th e social 
instin cts lead an animal to take pleasure in th e society 
of its fellows, to feel a certain amount of symp athy 
with th em, and to perform vari ous servi ces for them. 
The service s may be of a definit e and evidentl y in­
stinctiv e natur e ; or there may be only a wish and 
readiness, as with most of th e high er social an imals, 
t o aid their fellows in certain general ways. But 

. these .feelin gs and services are by no means ext enfled 
to all the individu als of th e same species; only to those 
of th e same associati on. S econdly, as soon as /the 

, men tal faculti es had become highly developed, im 
of all past actions and motives would be incessantly . 
-passing t:hrough th e brain of each individual; nd 
that feelin g of dissatisfaction, or even misery, 
invariably r esult s, as we shall hereafter see, from 
unsatisfied instin ct, would arise) as often as it was . 
perceived th at the and always present social 
instinct had yielded to some other instin ct, at th e tim e 
strong er, but neith er enduring in its natur e, nor 
leaving behind it a very vivid impr ession. It is clear 

many instinctiv e desires, such as that of hung er , 

the social feelings are inst!nctive 
or innate in the lower alllmals ; 

d why should th ey not be sp 
man') MI'. Bain (see, for 

t lce ' ' The Emo tions and 
JTIS al , . 481) d the Will,' 1865, p. an 
others beliere th at the 
sense is acquired lD ­
diviuual during hIS lifetIme. 

qn the theory of evolu­
. thIS IS at extremely 

The Ignoring of ' 
all transmItted mental quali ties r 
Will, a.s It seems to mE;, be here- J 
after Judged as a most seriouS 
blemish in the works of Mr. 
]vJ ill. 



i 

C HAP. IV . l\lORAL t:3ENSE. 151 ' 

are in their nature of short duration; and after being 
satisfied, are not readily or vividly recall ed. Thirdly, 
after th e power of In.nguage had been acquir ed,. and 

J he wish es of the community could be expre ssed, the 

(

common opinion how each memb er ought to act for 
the public good, would natur ally become in a para­
mount degree the guid e to action. But it should be 
borne in mind that however gr eat weight we may 
attribut e to public opinion, our reg ard for th e appro­
bati on and disapproba tion of our fellows depends on 
symp athy, which, as we shall see, forms an essenti al 
part of th e social instinct, and is ind eed its found ation- , 
stone. L astly, habit in th e individu al would ultim ately 
play a very import ant part in guidin g th e conduct of 
eacr member; for th e social in stinct, together with sym­
pat]hy, is, like any oth er instinct, gr eatly strength ened 
bJ habit, and so consequently would be obedien ce to 

,tl '1e wishes and jud gment of the community. These 
everal subordin ate propo sit ions must now be discussed, 

f and some of them at yonsiderable length. 
/" It may be well first to premise that I do not wish to 

maint ain that 'any strictly social animal, if its in-
. tellectual faculti es were to ·become as active and as 
highly developed as in man, would acqllire exactly the 
same moral sense as ol1rs. In the same manner as 
various anim als have some sense of beauty, thoug'h 
they admire widely different objects, so th ey 
have a sense of ri ght and wrong, thou gh led by It 
to follow widely different line s of conduct. If, for 

. ( inst ance, to tak e extreme case men were 
under .precisely the same conditions' as hive-bee s, there · 
can hardly be a doubt that our unm arri ed females 
would, like the worker-b ees think it a sacred duty to , 
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kill their brother s, ancl mothers would strive to kill 
their fertile daughters; and no one would think of 
interfering. 6 Nevertheless, the 'bee, or any other 
social animal, would gain in our supposed case, as it 
appears to me, some feeling of right or wrong, or a . 
conscience. For each individual would have an inward 
sense of possessing certain stronger or more enduring 
instincts, ancl others less strong or enduring; so that 
there would often be a struggle as to which impulse 
should be followed; and satisfaction, dissatisfaction, or 
even misery would be felt, as past impressions were 
compared during their incessant })assage through the 
mind. In this case an inward monitor would 
animal that it woulcl have been better to have folIo ed 
the one impulse rather than the other. The ne 
course ought to have been followed, and the ot e1' 
ought not; the one would have been right and t1 
other wrong; but to these terms I shall recur. 

G lilr. H. Sidgwick remltrks, sume, she meltns that the fulfil- _ 
in au able cliscussion on lhis ment of a social duty would tend "' 
subject (tbe 'Ac ademy,' June to the injury of iudividultls; " 
15th, 1872, p. 231), "a superior but sbe overlooks the facf 
" bee, we may feel sure, would wbich she would doubtless 
"aspir e to a solUlion mit, that the instinct s of the 
"of. population <j.uestion." bee have been for th e 
Jud!5Lng, however, from the good of the community. She 
habIts of many or most savages, so far to say that if the 
man problem by fe- theory of ethics advocated in 
male .lllfantlc:de, polyandry alld thi s chapter were ever generally 
prom:scuous llltercourse; there- accepted, "I cannot but believe 
fore It well be dou?t ed "th,at in the hour of th eir 
whether It "'.ould be by mIlder "tnumph would be sounded 
meth?d. m com- "th e knell of the virtu e of \ 

c.' maukincl!" It is to be hoped 
Revle,,,, April, that the belief in the [lerma- . 

p .. 188-191) on .nence of virtue on this earth is 
saY8, the pnnclp les not held by mo,ny 1)OI'6011R' Jl ao 

of sOGlfll duty wonld bo thus weak a tenure 
reversed; and by this, I pre- . 
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SociribiWy.-Animals of kinds are social; we 
find even distinct species living together; for example, 
some ,American monkeys; and united flocks of rooks, 
jackdaws, and starlings. Man shews the same feeling 

/' .in his strong love for the dog, which the dog returns 
with interest. Everyone must have noticed how 
miserable horses, dogs, sheep, &c., are when separated 
from their companions, and what strong mutual 
affection the two former kinds, at least, shew on their 
reunion. It is curious to speculate on the feelings of 
a dog, who will rest peacefully for hours in a room 
with his master or any of the family, without the least 
notice being taken of him; but if left for a short time 
by himself, barks or howls dismally. We will confine 
our attention to the higher social animals ,; and' 'pass 
ov:er insects, although some of these are social, ancl aid 
o;he another in many important ways. The most 
c,ommonmutual service in the higher animals is to 
'warn one another of danger by ,means of the united 

.,J ' senses of all. Every sportsman knows, as Dr. J aeger 
. remarks,7 how difficult it is to approach animals in a 

herd or troop. Wild horses and cattle do not, I 
believe, make any but the attitude of' 
anyone of them who first discovers an enemy, warns 
the others. Rabbits stamp loudly on the ground with 
their hind.feet as a signal: sheep and chamois do the 
same with their forefeet, uttering likewise a whistle. 
Many birds, and some mammals, post sentinels, which 
in the case of seals are said 8 generally to be the 
females. The leader of a troop of monkeys acts as the 
sentinel, and utters cries expressive both of dang,er and 

7 'Di e Darwiu'sche TheOl'ie,' 8 Mr. R. Brown in 'Proc. 
s. 101. ZooIog. Soc.' 1868, p. 409. 
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of safety.9 Social animals perform many. little service s 
for each other: horses nibbl e, anci cows lick each oth er, 
on any spot which itch es : monkeys search each other 
for extern al parasites ; and Brehm states that after 
a troop of the griseo-viridis has rushed 
th rough a thorny brak e, each monkey stret ches itself 
on a branch, and anoth er monkey sitting by, "con­
" scienti ously" examines its fur, and extracts every 
thorn or burr. 

Anim als also r encler more import ant servi ces to one 
anoth er: thu s wolves and some oth er beasts of prey 
hunt in packs, and aicl one another in attackin g their 
victim s. P elicans fish in concert. The Ham aclryas 
baboons turn over stones to find insects , &c. ; 
when they come to a large one, as many as can stah-d 
round, turn it over toget her anci share th e booW. 
Social anim als mutu ally defend each oth er. BUl 
bisons in N. America, when there is danger, driv e th 
cows and calves into middl e of the whil s " 
th ey defend ' the outSIde. I sh!J,ll also III a futur e . -. 
chapter "give an account of two young wild bull s at 
Chillingham att ackin g an old one in concert, and of 
t wo stallions togeth er trying to driv e away a 
stallion from a tr oop of mares. In Abyssini a, Brehm 
encounter ed a great troop of baboons who were crossing 
a valley: some ' had already ascended the opposite 
mountain , and some werE: still in the valley: the latter 

9 Brehm, 'Thierleben,' B. i. 
1864, s. 52,. 79. For the case 
of the monkeys ext racting th orns 
from each other, see B. 54. Wit h 
respect to t,he Hamadryas 
ing over stones, the fnct IS given 
(s. 76) on the evidence of 

Alvarez, whose observations 
Brehm quite trustworthy . 
For the cases of the old male 

at tacking the dogs, sec 
s. 19; and with respect to the 
eagle, 8. 56. 

/ 
/ 
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were attacked by the dogs, but the old males im­
mediately hurl'ied down from the rocks, and with 
mouths widely opened, roared so fearfully, that the 
dogs quickly drew back. They were again encouraged 
to the attack; but by this time all the baboons had 
reascended the heights, exr.epting a young one, about 
six months old, who, loudly calling for aid, climbed on 
a block of rock, and was surrounded . Now one of the 
largest males, a true hero, came down again from the 
mountain, slowly went to the young one, coaxed him, 
and triumphantly led him away-th e dogs being too 
much astonished to make an attack . I cannot resist 
giving another scene which was witnessed by thi s 
same naturalist; an eagle seized a young Oercopithe-

_ cus, which, by clinging to a branch, was not at once 
cal:ried off; it cried loudly for assistance, upon which 
tJl e other members of the troop, with much uproar, 
r,1ushed to the rescue, surrounded the eagle, and pulled 

so many feathers, that he no longer thought of his 
prey, but only how to escape. This eagle, as Brehm 

• ,_ remarks, assured ly would never . again attack a single 
monkey of a troop.lO . 

It is certain that associated animals have a feeling 
of love for each other, which is not felt by non-social 
adult anima ls. How far in most cases they actua lly 
sympathise in the pains and pleasures of others, is 
more doubtful, especially with respect to pleasures. 

10 Mr. Belt gives the case of 
j a (Ateles) in 

NIcaragua, which was heard 
screaming for nearly two hours 
ill the forest, and was found with 

\ nn perched close by it. 
\, The bIrd apparently feared t.o 

. nttack as long as it remained 

face to face; and Mr. Belt 
believes from wbat he has seen 
of the b'abits of these monkey s, 
that they protect. 
from eaO'jes by J,eeplng two or 
thr ee "rhe Natura­
list in Nicaragua,' 1874, p. 118 . 
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Mr Buxton, however, who had excellent means of 
observation/ 1 states that his macaws, which lived free 
in Norfolk, took" an extravagant interest" in a pair 
with a nest; and whenever the female left it, she was 
surrounded by a troop "screaming horrible acclama­
" tions in her honour." It is often difficult to judge 
whether animals have any feeling for the sufferings of 
others of their kind. Who Cfl,n say what cows feel, 
when they surround and stare int ently on a dying or 
dead companion; apparently, however, as Houze au 
remarks, they feel no pity. rrhat animals sometimes 
are far from feeling any sympathy is too certain; £ l' 
they will expel a wounded animal from , the herd, l' 

gore or worry it to death. This is almost the black st 
fact in natural history, unless, indeed, the explanat on 
which has been suggested is true, that their instinct l' 

reason leads them to expel an. injured companion, Ie t 
beasts of prey, including man, should be tenipted t 
follow the troop. In this case their conduct is no 
much worse than that of the North American Indians, 
who leave their feeble comrades to perish on the plains; 
or the Fijians, who, when their parents get old, or fall 
ill, bury them alive. 12 . 

Many anim als; however, certainly sympathise with 
each other's distress or danger. This is the case even 
with birds. Captain Stansbury 13 found on a salt lake 
in Utah an old and c0mpletely blind pelican, which 

11 'Ann als of Mag. of Nat. 
Bist.,' November, 1868, p. 382. 

12 Si,' J. Lubbo ck, 
tor1e TImes,' 2nd edit. p. 446. 

13 As quo ten by Mr. L. B. 
Morgan , ' The American 
Beave r,' 1868, p. 272. Cal t . 

Stansbury also gives an int orc9ir 
ing aOGoullb of tile mannor In 
w!±ioh a very young IJClican, / ) 
carriod away by 0. stroll" streaIll, 
waS guided and enc01;aIYed in 
its attempts to reach th;' shoro 
by half a Jozon old birds. 
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was very f8tt, and must have been well fed for a lon g 
time by his companions. Mr. Blyth, as he informs 
me, saw Indian crows feedin g two or three of their 
companions which wer e and I have heard of an 

-analogous case with the domestic cock. We may, if 
we choose, call these actions instinctive; but such 
cases are much too rare for the developm ent of any 
special instinct,1 40 I have mys elf seen a dog, who 
never passed a cat who lay sick in a basket, and was a 
great friend of his, wit,hout giving her a few licks with" 
hi s ton gue, the sur est sign of kind feelin g in a clog. 

It must be called symp athy that leads a cour ageous 
dog to fly at anyone who strikes his master, as he 
certainl y will. I saw a person l)retending to beat a 
lady, who had a very timid littl e dog on her lap, and 
tJl e tri al had never been made before ; the littl e 

instantl y jump ed away, but aft er the pre­
beatin g was over, it was r eally pathetic to see 

,,'how per severin gly he tri ed to lick his mistr ess's face. 
./ and comfort her. Brehm 15 st at es th at when a baboon 

/J in confinement was pur sued to be puni shed, the oth ers 
--" - t,ri ed to prot ect him. It must hav e been sympathy in 

th e cases apove given :vhich led th e baboons and Oer­
copith eci to defend their youn g comrades from th e 
dogs and th e eagle. I will give only one oth er instance 
of symp athetic and heroic conduct , in th e case of a 
lit tle American monkey. Several yea rs ago a keeper 
at the Zoological Gard ens showed me some deep and 
scarce ly healed wound s on th e nape of his own neck, 
infiict (;)CL (lU him, wbilst ling on t)l @ tl.QQ!'1 by <t 

H .As Mr. Bain states " effec- ' Menta l and Moral Science,' 
"t' 'd ' Ive 31 to a sufferer spriDO's 1868, p. 245. , . _ 

.. "from proper 16 'Thierlebon, B. J . s. ,80. 
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fierce baboon. The little American monkey, who was 
a warm friend of thi s keeper, lived in th e same large 
compartm ent, and was dreadfully afraid of the great 
baboon. Neverthele ss, as soon as he saw his fri end in 
peril, he rushed to the rescue, and by screams and 
bit es so distracted the baboon that the man was able to 
escape, after, as th e surgeon thought , runnin g great 
risk of his life. 

Besides love and sympathy, animals exhibit other 
qualiti es connect ed with the social instincts, which 
in us would be called moral; and I agree with 
Agassiz that dogs possess somethin g very Jike a 
conscience. 

Dogs possess some power of self-command, and thi s 
does not appear to be wholly the resul .t of fear. I As 
Braubach 17 remarks, they will refr ain from g 
food in th e absence of their master. T'hey have lor g 
been accept ed as th e very type of fidelity and obedienc '" 
But th e elephant is likewise very faithful to his drive . 
or keeper, and probably considers him:as the leader of 

. the herd. Dr. Hooker informs me that an elephant, 
which he was ridin g in Indi a, became so deeply bogged 
that he remained stuck fast uJ?-til the next day, when 

. he was extric ated by men with ropes. Under such 
circum stances elephants will seize with their trunk s 
any object, dead or alive, to place under th ei!' knees, to 
prevent their sinkin g deeper ' in th e mud; and . the 
driver was dreadfully afraic11est the animal should have 
seized Dr. Hooker and crushed him to death. But the 
dri ver him self, as Dr. H ooker was assured,. ran ' no \ 
risk. Thi s forb earance under an emergen cy so dreaa- )l 

10 'De l'Esp(k e et de In. 17 ' Die Danvin'Rche Ar t- . 
Classe,' 1869, p. 97. ' L ehr C',' 1869, s. 54. 
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ful for a heavy anima l, is a wonderful proM of noble 
fidelity Y , 

All animals living in a body, which defend them­
selves or attack their enemies in concert, must ind eed 

./ -'\5e in some degree faithful to one another; and those 

(
.-/ . tb a,t follow a leader be in some degree obedient. 

When the baboons III Abyssinia 19 plunder a garden , 
they silently follow their leader; and if an imprud ent 
youn,g animal makes a noise, he receives a slap from 
the others to teach him silence and obedience. Mr. 
Galton, who has had excellent opportuniti es for 
observing the half-wild cattl e in S. Africa, says,20 that 
they cannot endure even a momentary separation from 
the herd. They are essentially slavish, and accept the 
common determination, seeking no better lot than to 
be led by anyone ox who has enough self-reliance to 
accept the position. The men who break in these 
animals for harne ss, watch assiduous ly for those who, 
o'y grazing apart, shew a self-reliant disposition, and 

/ 1 the se they train as fore-oxen. Mr. 'Galton adds that 
,.i such anima ls are rare and valuable; and if many were 

born they would soon be eliminated, as lions are always 
on the look-out for the individuals which wander from 
th e herd. 

With respect to the impulse which leads certain 
animal s to (Lssociate togeth er, and to aid one another 
in many ways, we may infer that in most cases they 
are impelled by the same sense of satisf action or 
pleasure which they experienc e in performing other 

J 18 See ' also Hooker's 'Hi ma­
layan Journals,' vol. ii., 1854, p. 
333. 

, 10 Brehm, 'Thi erleben,' B. i. 
\ s. 76. 

20 See his extremely interest­
ina paper on 'Gregariousness 
C;ttle, and in Man,' 
lan's Mag.' Feb. 1871, p. 353. 
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instinctive actions; or by the same sense of dissatis­
faction as when other instinctive actions are checked. 
We see this in innumerable instances, and it is illus­
b'ated in a striking manner by. the acquired instincts 
of. our domesticated animals; thus a young shepherd­
dog delights in driving and running round a flock of 
sheep, but not in worrying them; a young fox-hounel 
delights in hunting a . fox, whilst some other kinds of 
dogs, as I have witnessed, utterly disregard foxes. 
What a strong feeling of inward satisfaction must 
impel a bird, so full of activity, to brood day after day 
over her eggs. Migratory birds are quite miserable if 

'stopped from migrating; perhaps they enjoy starting 
on their long .flight; but it is hard to believe that the 
poor pinioned goose, described by Audubon, which 
started on foot at the proper time for its journey of 
probably more than a thousand miles, could have felt 
any joy in doing so. Some instincts are 
solely by painful , feelings, as by fear, which leads to 
self-preservation, anel is in some cases directed towards 
special enemies . No one, I presume, can analyse the 
sensations of pleasure or pain. In many instances, 
however, it is probable that instincts are persistently 
followed from the mere force of inheritance, without 
the stimulus of either pleasure or pain. A young 
pointer, when it first scents game, apparently cannot 
help pointing. A squirrel in a cage who pats the nuts 
which it cannot eat, as if to bury them in the grountl, 

. can hardly be thought to act thus, either from pleasure 
or pain. Hence the common assumption that men 
must be impelled to every action by experiencing some 
pleasure or pain be a habit / 
may be blindly and ImplICItly followed, mdependently , 
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of any pleasure or pain felt at the moment, yet if it be 
forcibly and abruptly checked, a vague sense of dis­
sa tisfaction is generally exp·erienced. 

It has often been assumed that animals were in the 
'first place rendered social, and that they feel as a con­

uncomfortable when separated from each 
oth er, and comfortable whilst together; but it is a 
mor e probable view that th ese sensations were first 
developed, in order that those animals which would 
profit by living in society, should be induced to live 
together, in the sam e manner as the sense of hung er 
a.nd th e pleasure of eating were, no doubt, first acquired 
in order to induce animals to ea t. The feeling of 
plea sure from society is probably an extension of th e 
pa rental or filial affections, since the social instinct 
se.ems to be developed by the youn g remaining for a 
loh g tim e with their parents; and this ext ension may 
b attributed in part to habit, but chiefly to natur al 
$el ection. With tho se animals which were benefited 

/' by living in close association, the individual s which 
t ook th e greatest plea sure in society would best escape 
various danger s, whilst those that cared least for their 
comrad es, and lived solit ary, would perish in gre ater 
number s. With respect to the ori gin of the parent al 
and filial affections, which apparently lie at th e bas e of 

, th e social instinct s, we know not the st eps by which 
th ey have been gain ed; but we may infer that it has 
been to a large extent through natur al selection. So 
it has almo st cert ainly been with the unusu al and 

I opposite feelin g of hatr ed between the nearest r elati ons, 
I n,S with the work er-bees which kill their brother-dron es, 

iIoud with the queen-bees which kill th eir daughter­
queens ; the desire to destroy their nearest r elation s 

VOL. 1. 1II 



162 THE DESCENT OF lIIAN. PART 1. 

having been in this case of to the community. 
Parental affection, or some feeling which replac es it, 
has been developed in certain animals extremely low 
in the scale, for example, in star-fishes I:j.nd spiders. It 
is also occasionally present in a few members alone in 
a whole group of anima ls, as in the genus Forficula, or 
earwIgs. 

The all-important emotion of sympathy is distinct 
from that of love. A mother may passionately love 
her sleeping and passive infant, but she can hardly at 
such times be said to feel sympathy for it. The love 
of a man for his dog is distinct from sympathy, and so 
is that of a dog for his master. Adam Smith formerly 

, argued, as hfj,s l\Ir. Bain recently, that ,the basis of 
sympathy lies in our strong retentiveness of former 
states 'or' pain or pleasure. H ence," the sight f 
"another person enduring hung er, cold, fati gu, 
" revives in us some recollection of these states, whi 
"are painful even in idea." We are thus impelled .: 
relieve the sufferings of another, in order that our own 
painful feelings may be at the same time relieved. In 
like manner we are led to participate in the pleasure s 
of others.21 But I cannot see how this view explains 
the fact that sympathy is in an immeasur ably 
stronger by a beloved, than by an indifferent 

21 See the first and striking 
cbapt er in Adam Smith' s 
, Theory of Moral Sentiments.' 
Also MI'. Bajn's 'Men,tal and 
Moral Science,' 1868, p. 244, 
and 275-282. Mr. Bain states, 
t hat, " symp athy is, 
"a source of pleasure to the 
" sympathiser ; " and he. ac­
count s for this throu gh recIpro­
city. He remark s that "the 

"person benefited, or others in 
"bis stead, may make up by 
" sympatby and good re­
"turned, for all the sacrifice." 
But if, as appears to be the case 
?ympatb:f is strictly an instin c.t: 
Its exerC1Se would aive direct 1 
pleasure, in the same b manner as 
the exercise, as before remarked, 
of almost every other instinct. , 

I ' 
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person. The mere sight of suffering, independently of 
love, would suffice to call up in us vivid l'ecollections 
and associations. The explanation may lie in the fact 
that, with all animals, sympathy is dii'ected solely 

, t0wards the members of the same community, and 
therefore towards ' known, and more or less beloved 
members, but not to all the individuals of the same 
species. This fact is not more surprising than that 
the fears of many animals should be directed against 
special enemies. Species which are not social, such 
as lions and tigers, no doubt feel sympathy for the 
suffering of their own young, but not for that of any 
other animal. With mankind, selfishness, experience, 
and imitation, probably add, as 1\1[1'. Bain has shown, to 
the power of sympathy; for we are led by the hope of 
receiving goocl in return to perform acts of symp athetic 

to others; and sympathy is much strength-
by habit. In however complex a manner this 

l.£:eling may have originated, as it is one of high im-

I 
portance to all those animals which aid and defend 

_ one another, it will have been increased through 
/ natur al selection; for those communities, which 

included the greatest number . of the most sympathetic 
members, would flomish best, and rear the greatest 
number of offspring. 

It is, however, impossible to decide in many cases 
whether certain social instincts have been acquired 
through natural selection or are the indirect result of . .. , 
other .1llStlllcts and facultie s, such as sympath y, 

I expenence, and a t endency to imitation; or agalll, 
"' ",he.ther th ey are simply the result of 

habIt. So remarkable an instinct as the placlllg 
:,entin els to warn the community of dang er, can hardly 

M 2 
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have been the result of any of these ; 
it must, therefore, have been directly acquired. On 
the other hand, the habit followecl hy the males of some 
social animals of defending the community, and of 
attacking their enemies or their prey in concert, 
perhaps have originated from mutual sympathy; but 
courage, and in most cases strength, must have been 
previously acquired, probably through natural selec­
tion. 

Of the various instincts and habits, some are much 
stronger than othei's; that is, some eithe r give 
pleasure ill their performance , and more distress in 
their prevention, than others; or, which is probaqly 
quite as important, they are, through 
more persistentl y followed, without exciting any 
feeling of.pleas.me or pain,. Weare vef\ conSCiOiS 
that some habIt., are much more chfficult to cure 
change than oth ers, Henc e a struggle may often Cie 

observed in unimn.ls b oi bw e en !nl3 ti tf:l, I' 

between nn instinct n.nd. SO Ul G habitual disposition· as . , 
when a dog rushes after a hare, IS rebuk ed, paus es, 
hesitates , pursu es again, or return s ashamed to hi s 
master ; or as bet\yeen the love of a female dog for her 
young puppi es and for her she may be 
seen to slink away to them, as If, half ashamed of not 
accompanying her master. But the most curious 
instance known to me of one instinct getting the better 
of another, is the migratory in.stinct conquering th e 
mat ernal The former IS wonderfull y strong; • 
a confined bird WIll at the proper season beat her breast 
against the wires of her cage, until it is bare and r 
bloody. It causes young salmon leap out of the 
fr esh wat er, in which the y could contlllue to exist, and, 
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thus unintentionall y to commit suicide. Everyone 
knows how strong the maternal instinct is, leading 
even timid birds to face great danger, though with 
hesitation, and in opposition to the instinct of so1£-

f preservation. Neverth eless , the migratory instinct is 
so powerful, that late in th e autumn swallows, house­
martins, and swifts frequ entl y desert their tender 
young, leaving them to perish mis erably in their 
nests. 22 

We can perc eive that an instinctive impulse, if it be 
in · any way mor e ben eficial to a species than some other 
or opposed instinct, would be rend ered the more potent 
of the two through natural select ion; for the indivi­
duals which had it most strongly develop ed would 
survive in larger numb ers . 'Wheth er this is the case 
with the migratory in comparison with the mat ernal 
in'stinct, may be doubted. The great per sistence, or 

action of the form er at cert ain s,easons of th e 
J'0[Lr elul' ingbLe w h ole m o.;y g ive it for n. time 

/ pUr£Lmo ln t f01·ce . 

Man a socictl anima Z.- Every one will admit that 

22 'l'his fact, the Rev . L. 
Jenyns titates (see his edit ion of 
, \ ¥ hire 's Nat. l:list. of Sel borne ' 
1853, p. 204) was first 
by the illustrious Jenner ill 
'Phil. '1'1 ansac!.' 1824, and ' lms 
since been confirmed by seve ral 
observers, especia lly uy Mr. 

13 lack wall. 'l'his latter caref ul 
observe r examined, late in the 

during two years, 
t.blrty-slX nes.ts ; he found that 
twe lve contained YOUDa dead 
birds, five contain ed eag;: on th e 
point of being hat;h ed, and 
tlJree, eggs not nearly batched . 

.. 

MAny bin1s, not yet old enough 
for a prolunged flight, . are II.ke­
wise ann lelt belnun . 
See B lackwal l, 'Researches ill 
Zoology ,' l83t, pp. lOS, 118. 
For sume ndd itiunal el'ldence, 
althoucrh th is is not wanted, seu 
Leroy r:> 'Lettr<:'s Phil.' 1S02, p. 
217. ' For Swifts, Gould's ' 1n­
trocluction to the Birds of Great 
Britain,' 1823 , p. 5. 
cases have been lD 

Canada by Mr. Adams; _ Pop . 
Science Review,' July, l S(3 , p. 
::'S3. 
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man is a social being. We see thi s in his dislike of 
soli tude, and in his wish for society beyond tha t of his 
own family. Solit ary confinement is one of the severest 
puni shments which can be inflict ed. Some author s 
supp ose that man prim evally lived in single famili es ; 
but at the present day, tho:ugh single families, or only 
two or thr ee together, roam the solitud es of some savage 

.lands, they always, as far as I can discover, hold 
friendly relations with other families inh abitin g the 
same distri ct . Such families occasionally meet in 
council, and unit e for their common defence. It is no 
argument aga ins t savage man being a social anim al, 
that the trI bes inh abiti ng adjacent distri cts are almost 
always at war with each oth er ; for th e· social ins tin cts 
never extend t o all th e individu als of the same species. 
Jud ging from the analogy of the majority the Qu+d­
ruma na, it is probable th at the early ape-lIke proge;ni­
t ors of man were likewise social; but thi s is no( of 
much import ance for us. Alth ough man, as he no'" 
exists , has few special instin cts, having lost any whi\jh 
his early progeni tors may have possessed, this is no 
l'eason why he should not have ret ained from an 
extremely remote period some degree of ins tinctiv e 
love and sympathy for his fellows. We are inde ed 
aIr conscious that we do possess such sympathetic 
feelings ; 23 but our consciousness . does not t eli us 
wheth er they are instincti ve,. having orig ina ted long 
ago in the same manner as WIth the lower anim als, or 

23 Hume remarks (' An En- " ent to us, but that the view of 
. COl1cernin <Y the Principles "the former . •. Communicates 

qUlry ;:> I" ?) " t . of Morals,' edit. of 1751, p. 0 ,", " a secre JOY; the appearance 
"Ther e seems a necessity. for "of the latte r ... throws a 
" fessin<Y that the happmess damp over the; 

of other s . are. not " unagmatlOn." 
" spectacles altogether mdllfer-
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whether they have been acquired by each of us during . 
our early y"ears. As man is a social animal, it is almost 
certain that he would inherit a tendency to be faithful 
to his comrades, and obedient to the leader of his tribe; 

or' for these qualities are common to most social animals. 
He would consequently possess some capacity for se1£­
command. He would from an inherited tendency be 
willing to defend, in concert with ' others, his fellow­
men; and would be i-eady to aid them in any way, 
which did not too greatly interfere with his own 
welfal'e or his own strong desires . . 

. The social animals which stand at the bottom of the 
scale are guided almost exclusively, and those which 
stanct higher in the scale are largely guided, by special 
instincts in the aid which they give to the members 
of the same community; but they are likewise in part 
impelled by mutual love and sympathy, assisted ap­

by some amount of reason. Altl;l.Ough. man, 
/ as just remarked, has no special instincts to tell him 

I how to aiel his fellow-men, he still has the impulse, and 
with his improved intellectual faculties woulel naturally 
be much guided in this respect by reason and ex­
perience. Instinctive sympathy would also cause him 
to value highly the approbation of his fellows; for, as 
Mr. Bain has clearly shewn,24 the love of praise and the 
strong feeling of glory, and the still stronger horror of 
scorn and infamy, " 'are due to the workings of sym­

CO" 'lquently man would be influenced in the 
degn . by the wishes, approbation, and blame 

of hIS fellow-men, as expressed by their gestures and 
language. Thus the social instincts, which must have 
been acquired by man in a very rude state, and probably 

24, Mental and MOlal Science,' 1868, p. 254. 
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even by his early ape-like progenitors, still give th e 
impulse to some of his best actions; but his actions ar e 
in a higher degree determined by the expressed wishes . 
and judgment of his fellow-men, and unfortunately very 
often by his own strong selfish desires. But as love, 
sympathy and self-command become strengthened by 
habit, and as the power of reasoning becomes clearer, 
so that man can value justly the of his 
fellows, he will feel himself impelled, apart from any 
transitory pleasure or pain, to certain lines of conduc t. 
He might then declare-not that any barbarian or 
uncultivated man could thus think-I am the suprem e 
judge of my own conduct, and in the words of Kant, I 
will not in my own person violate the dignity q,f 
humanity. . 

The more enduring Social Instincts conque?· the Ze!:)s 
pm-sislent Instincts.- We have not, however, as ' 
considered the main point, on ,:hich, from our 
point of view, the whole questlOu of the moral sense 
turns. Why should a man feel that he ought to obey 
one instinctive desire rather than another? Why is 
he bitterly regretful, if he has yielded to a strong sense 
of self-preservation, and has not risked his life to save 
that of a fellow-creature? or why does he regret 
having stolen food from hunger? . . 

It is evident in . the first place, that with mankind 
the instinctive impulses have different degrees of 
strength; a savage will risk his own life to save that 
of a member of the same community, but will be 
wholly indifferent about a stranger: a young and 
timid mother urged by the maternal instinct 
without a moment's hesitation, run the greatest dangel: 
for her own infant, hut not for a mere fellow-creature. 

\ 

\ 
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Nevertheless many a civilized man, or even boy, who 
never before risked his life for another, but full of 
courage and sympathy, has disregarded the instinct of 
self-pr eservation, and plung ed at once into a torr ent to 
sawe a drowning man, thou gh a stranger. In thi s case 
man is impelled by the same instinctiv e motiv e, which 
made the heroic little Ameri can monkey, formerly 
described, save his keeper, by attacking th e great and 
dreaded baboon. Such actions as the above appear to 
be th e simple result of the greater str ength of th e 
social or maternal instin cts than that of any oth er 
instin ct or motive ; for they at'e performed too instan­
taneously for reflection , or for pleasure or pain to be 
felt at the time; though, if prev ented by any cause, 
dis tress or even misery might be felt. In a timid ' 
man, on the other hand, the instinct of self-pr eservation . 
mig ht be so stron g, that he would be unable to force 
hilmself to run any such risk, perhaps not even for his 

AJ'wn child. 
I am aware that some per sons maintain that actions 

perform ed impulsiv ely, as in th e above cases, do not 
come under the dominion of the moral sense, and 
cannot be called moral. They confine this to 
act ions done deliberately, after a victory over opposing 
desires, or when prompted by some exalted motive. 
But. it app ears scarcely possible to duw any clear line 
of (h stinction of this kind.25 As far as exalted motives 
are concerned , many instances have been recorded of 

2S I refer here to the distinc tion do. Mr. L eslie Stephe n 
what hns been called C' Essay s on l<'reethinkJDg and 

rnatena l and fo rma l morality . P lain Speaking,' lS7 ?,'p' 
I an: glad :0 that Professor " the me ta phy si.cal 
Il ux ley, (On tlqu es and Ad- "betwern matenal and fOimal 
dresses,. 1873, p. 287) takes the " morality is as irrelevant- as oth er 
same Vlew on this subje ct as I "su ch distincti 'ons." 
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savages, destitute of any feeling of general benevolence 
towards mankind, and not guided by any religious 
motive, 'who have deliberately sacrificed their lives as 
prisoners/ s, rather ' ' than betray their comrades; and 
surely ;/jiherr conduct ought to be considered as moral. 
As far as deliberilrtion, and the 'victory over opposing 
motiv es are concerned, animals may be. seen doubting 
between ' opposed -instincts, in rescuing their offspring 
or comrades from danger; yet their actions, thou gh 
done for the good of others, are not called morDI. 
Moreover, anything perform ed very often by us, will at 
last be done witho ut deliberation or hesitation, and can 
then harc1ly be distinguished ' fll om an instin ct; yet 
surely no one will pretend that such an action ceases to 
be moral. On the contrary, we all feel that an 

, \ 

cannot be considered as ,01' as 
most , noble manner, unles s It be done ImpulSlv ly, 

. without deliberation or effort, in the same ma:nner as y 
a man in whom the requisite qualities are innate. He 
who is forced to overcome his fear or want of sympathy. 
before he acts, deserves, however, in one' way higher 

, credit than the man whose innate disposition leads 
him to a good act without effort. As we cannot dis­
tinguish between motives; we rank all actions of a 
certain ll:s. moral, iif p.erformecl by a moral being. 
A moral bemg IS who IS of comparing his 
past and future actIOns or motIves, and of approvinlY or 
disapproving of them. have no reason to sup;ose 
that any of the lower ' alllmals have this capacity; 
therefore, when a Newfo;undland dog drags a child out 

26 I have given one plans of their com­
namely of three I atagolllan pallions III war (' J ournal of . 

' Indians who preferred being Researches,' 1845, p. 103). 
shot, one after the other,. to be-

'q 
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of the water, or a monkey faces danger to rescue its 
comrade, or takes charge of an orphan monkey, we do 
not call its conduct moral. But in the case of man, 
who alone can with certainty be ranked as a moral 
being, actions of a certain class are called moral, 
whether performed deliberately, after ,a struggle with 
opposing motives, or impulsively through instinct, or 
from the effects of slowly-gained habit. 

But to, return to our more immediate ' subject. 
Although some instincts are more powerful than others, 
and thus lead to corresponding actions, yet it is 
untenable, that in man the social instincts (including 
the love of praise and fear of blame) possess greater ' 
strength, or have, through long habit, acquired greater 
strength than the instincts of self-preservation, 
lust, vengeance, &c. Why then does man regret, even 
(though trying to' banish such regret, that he has followed 
the one natural impulse rather than the other; and why 
does he 'further feel that he to regret his con­
duct? Man in this respect differs profoundly from the 
lower animals . . Nevertheless we can, I think, see with 
some degree of clearness the reason of this difference. 

Man, from the activity of his mental faculties, cannot 
avoid reflection: past impressions and images are 
incessantly and clearly passing tlirough his mind. 
Now with those animals which live permanently in a 
body, the social instincts are ever present and persistent. 
8.uch animals are always ready to utter the 

t.o defend the community, and to give aId to 
theIr fellows in accordance with their habits; they feel 
at all times, without the stimulus of any special passion 
or desire, some degree of love and sympathy for them; 
they are unhappy if long separated from them, and 
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always happy to be again in their company. So it is 
with ourselves. E Yen when we are quit e alone, how 
oft en do we think with pleasure or pain of what oth ers 
think of us,-of their imagin ed approbati on or dis­
approb ation; and thi s all follows from sympathy, a 
fund amental element of the social instinct s. A man 
who possessed no tr 9.ce of such instin cts would be all 
unnatur al monster. On th e oth er hanel, the desire to 
satisfy hung er, or passion such as vengeance, is in 
its natur e temporary, and can for a time be full y 
sati sfied. Nor is it easy, perh aps hardly possibl e, to 
call up with complete vividness the feeling, for instance, 
of hung er; ' nor ind eed, as has often been remarked, of 
any suffering. The instinct of self-preservation is not 
felt except in the presence of d!J-nger; and many 
coward has thought him self brave until he has met hI 
enemy face to face. The wish for anoth er man' 
prop erty is perh aps a§ persistent a desire as any th a. 
can be named; but even in thi s case the satisfaction of' " 
actual possession is generall y a weaker feeling th an 
th e desire : many a thi ef, if not a habitu al one, after 
success has wondered why he stole some articl e.27 

27 Enm ity or ha tred seems 
also to be a h ighly persistent 
feeling, perhaps more so than 
any other that can be named. 
Envy is defined as hatred of 
another for some excellence or 
success ; a nd Bacon insist::; 
(Esmy ix.) , "at: all other 
" affection s envy IS t he most 
" impor tune an d contin ual." 
DoO"s are very apt to hate both 

men and dogs, 
especially if t hey live near a t 
ban d but do not belong to the 

. same' fam ily, tribe, or clan; th is 

feeling would tbus seem to be 
inna te, and is certa inly a most 

('ne. It seems to be 
t he complement and con verse of 
th e tr ue social inst inct. From 
wha t we hear of savages, it 
would appear tha t something of 
th e same ki nd holds (Tood wit l1 

If th is be so'" it would 
be a small step in ; ny one to 
tra nsfer such feelingti to any 
member of th e same tribe if he 
had done an injur y and hll;d 
become hlS enemy. Nor is It 
probable that th e primiti ve 

\ 
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A man cannot prevent past impression s often re­
passing through his mind; he will thus be driyen to make 
a comparison between the impre ssions of past hungel ', 
vengeance satisfied, or danger shunp ed at oth er men's 

....... -tost, with the almost ever-pre sent instinct of sympath y, 
P anel with his early knowl edge of what oth ers consider 

as prai seworthy or blam eable. This knowledge cannot 
be bani shed from his mind , and from instinctive sym­
pathy is esteemed of great moment. He will then feel 
a,s if he had been baulk ed in following a pre sent instinct 
or habit, and this with all animals causes dissati sfaction , 
or even mIsery. 

The above case of the swallow affords an illustr ation, 
though of a reversed natur e, of a temporary though 

the time strongl y persist ent in stinct conquering 
a/H,ther instinct , which is usually domin ant ' over all 
otre rs. At the prop er season th ese birds seem all day 

to be impr essed with the desire to migr ate ; their 
).,abits change; th ey become restl ess, are noisy and 

/ congr egate in flocks. Whilst th e mother-bird is 
I feeding,. or brooding over her UI'lstling s, the maternal 

instinct is probably stron ger than the migratory; but 
the instinct which is the more per sist ent gains the 
victory, and at last, at a moment when her youn g ones 
are not in sight, she tak es flight and deserts them. 
When arriv ed at the end of her long journey, and the 

consc ience wo uld repro :H;h a 
man f?r inju ring hi s enem y: 
rather It would reproach h im, if 
be had not reve nged hi mself. 
To do good in return for evil 
to love your enemy is a heirrht 

I· , " of mora lI y to which it may 
be doub ted whether the social 
instincts would, by them selves, 

bave ever led us. It is necessary 
t hat these i nstincts, together 
with sym pathy, should have 
been cultivated aud 
t E'nded by the aid of reason, lll ­

struct ion, and the love or fear 
of God, before any such golden 
rule would c ... er be thought of 
and obeyed . 
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miguatory instinct has ceased to act, what an: agony of 
remorse the bird would feel, if, from being endowed 
with great mental activity, she could not prevent the 
image constantly passing through her mind, of her 
young ones perishing in bleak north from cold and 
hunger. 

At the moment of action, man will no doubt 'be apt to 
follow the stronger impulse; and though this may 
occasiopally prompt him to the noblest deeds, it will 
more commonly lead him to gratify his own desires at ' 
the expense of other men. But after their gratification 
when past and weaker impres sions are judged by the 
ever-enduring social instinct, and by his deep regard 
for the good opinion of his fellows, retribution will 
surely come. He will then feel remorse, repentanc"Z . 
regret, or shame; this latter feeling, however, relatl'Js 
almost exclusively to the judgment of othe:t:s. He will 
consequently resolve more or less firmly to f).ct differently 
for the future; and this is conscience; for consciencl::) -. 
looks backwards, and serves as a guide for the '" 
future. 

The nature and strength of the feelings which we 
call regret, shame, repentance or remorse, depend 
apparently not only on the strength of the violated 
instinct, but partly on the strength of the temptation, 
and often still more on the judgment of our fellows. 
How far each man values the appreciation of others, 
depends on the strength of his innate or acquired 
feeling of sympathy; and on his own capacity for . 
rea soning out the remote conseq.uences of his acts. 
Another element is most important, although not 
necessary, the reven;lllce or fear of the Gods, or Spirits / 
believed in by each man: and this applies especially in 
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cases of remorse. Several critics have objected that 
though some slight regret or repentance may be 
explained by the view in this chapter, it is 
impossible thus to account for the soul-shaking feeling 

-6f remorse. But I can see -little force in this objection. 
My critics do not define what they mean by remorse, 
and I can find no definition implying more than an 
overwhelming sense of repentance. Remorse seems to 
bear the same relation to repentance, as rage to 
anger, or agony to pain. It is far from strange that 
an instinct so strong and . so generally admired, as 

should, if disobeyed, lead to the deepest 
misery, as soon as the impression of the past cause of 
disobedience is weakened. Even when an action is 
opposed to no special instinct, merely to know that our 
friends and equals despise us for it is enough to cause 
grEiJat misery. Who can doubt that the refusal to fight 
a Iiluel through fear has caused many men an agony of 
sttame? Many a Hindoo, it is said, has been stirred 

./ to the bottom of his soul by having partaken of unclean 
fued. illere is another case of what must, I think, be 
called remorse. Dr. Landol : actecl as a magistrate in 
West A.ustralia and relates 2 8 that a native on his farm, , , 
after losing one of his wives from disease, came and 
said that" he was going to a distant tribe to spear a 
" woman, to satisfy his sense .of duty to his wife. I 
"told him that if he did so I would send him to , 
"prison for life. He remained about the farm for some 
'.' months, but got exceedingly thin, and 

, "that he could not rest or eat that his wife's spmt 
"was haunting bim, because h: had not taken a life 

28 'In sanity in R elati on t o Law;' Ontari o, United Sta tes, 1871, 
p.1. 
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"for hers. I was inexorable, arid assured him that 
" nothing should save him if he did." N everthele ; s the 
man disappeared for more tha,n a year, and then re-
turned in high condition; and his other wife told Dr. ( 
Landor 'that her husband had taken the life of a woman 
belonging to a distant tribe; but it was impossible to 
obtain legal evidence ,of the act. The breach of a rule ' 
held sacred by the tribe, will thus, as it seems, give 
rise t.o the deepest feelings,-and this quite apart from 
the social instincts, excepting in so far as the rule is 
grounded on the judgment of , the community. ;How so 
many strange superstitions have arisen throughout the 
world we know not; nor can we tell how some real and 
great crimes, such as incest, have come to be held in 
an abhorrence (which is not however quite 
by the lowest savages. It is even doubtful whether in 
some tribes incest would be looked on with ' greater 
horror, would the marriage of a man 
woman bearmg the same name, thougli not a relatIOn .. ,,­
" To violate this law is a crime which the Australians 
"hold in the greatest fltbhorrence, in this agreeing 
" exactly with certain tribes of North America, When 
" the question is put in either district, is it worse to 
" kill a girl of a foreign tribe, or to marry a girl of one's 
" own, an answer just opposite to ours would be given 
"without hesitation." 29 We may, therefore, reject the 
belief, lately insisted on by some writers, that the 
abhorrence of incest is due to our possessing a special 
God-implanted conscience, On the whole it is intel­
ligible, that a man urged by so powerful a sentiment 
as remorse, though arising as above explained, should. 
be led to act in a manner, which he has been taught to J 

2!l E. B. Tyl or in ' Contemporary Revie',I',' A :,ril, 1873, p. 707. 

, 
I 
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believe serves as an expiation, such as delivering himself 
up to justice. 

Man prompted by his conscience, will through long 
habit acquire such perfect self-command, that · his 
desires and passions wiil at last yield instantly and 
without a struggle to his social sympathies and in­
stincts, . including his feeling for the judgment of his 
fellows. The still hungry, or the still revengeful man 
will not think of stealing food, or of wreaking his 
vengeance. It is possible, or as we shall hereafter see, 
even probable, that the habit of self-command may, 
like other habits, be inherited. Thus at last man 
comes to feel, through acquired and perhaps inherited 

,/ habit, that it is best for him to obey his more persistent 
impulses. The imperious word ought seems merely to 

the cons<?iousness of the existence of a rule of 
co ' duct, however it may have originated. Formerly it 
m st have been often vehemently urged that an insulted 
'0' ntleman ought to fight a duel. We even say that a 

/ /"pointer ought t9 point, and a retriever to retrieve game . 
If they fail to do so, they fail in their duty and act 
wrongly. 

If any desire or instinct leading ' to an action 
opposed to the good of others still appears, when 
recalled to mind, as strong as, or stronger than, the 
social instinct, a man will feel no keen regret at having 
followed it; but he will be conscious that if his con­
duct were known to his fellows, it would meet with 
their disapprobation; and few are so destitute of 
sympathy as not to feel discomfort when this is realised. 
If he has no such sympathy, and if his desires leading 
to bad actions are at the time strong, and 
recalled are not over-mastered by the persistent sOCIal 

VOL. I. N 
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instincts, and the judgment of others, then he is 
essentially a bad man; 30 and the sole restraining 
motive left is the fear of punishment, and the convic-
tion ·that in the long run it would be best for his own _ 
selfish interests to regard the good of others rathm ' '( 
than his own. 

It is obvious that everyone may with an easy con-
science gratify his own desires, if they do not interfere _ 
with his social instincts, that is with the good of \ 
others; but in order to be quite free from self-reproa ch, 
or at least· of anxiety, it is almost necessary for him to 
avoid the disapprobation, 'whether reasonable or not, 
of his fellow-men. Nor must he break through the 
fixed habits of his life, especially if the se are supported 
by reason; for if he will. feel __ 
satisfaction. He must lIkewIse aVOId the reprobation 
of the one q-od or gods in whom, according to his­
knowledge or .superstition, he may believe; but in this 
case the additional fear of divine punishment 
supervenes. 

The Social at ji'l'st alone 1·egarded.-/ 
The above VIew of the on gm and nature of ·the moraa 
sense, which t ells us what we ought do, and of th e 
conscience which reproves us if we disobey it, accords 
well with what we see of the early and undeveloped 
condition of this faculty in mankind. The virtu es 
which must be practised, at least general).y, by rud e men, 
so. that they may in a body, are those which are 

so Dr. Prosper in his 
'P holoO'ie Naturelle, 1868 

syc. P "243' tom. ii. p. 169) 
(tom. 1.· ' f th . many curious cases 0 e gIveS 

worst criminals, who y 
have .been enti rely destitu te of ... 
conSCIence. 
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still recognised as the most important. But 'they are 
practised almost exclusively in relation to the men of 
the same tribe; and their opposites are not regarded 
as crimes in I'elation to the men of other tribes. No 
tribe could holc1 together if murcIer; robbery, treachery, 
&c., were common; consequently such crimes within 
the limits of the same tribe "are branded with ever­
"lasting infamy;" 31 but excite no such sentiment 
beyon.d these limits. A North-American Indian is 
well pleased with himself, and is honoured by others, 
when he scalps a man of ano'ther tribe; and a Dyak 
cuts off the head of an unoffending person, and dries 
it as a trophy. The murder of infants has prevailed 
on the largest scale throughout the world, 32 and has 
met with no reproach; but infanticide, especially of 
femal es, has been tp.ought to be good for the tribe, or 
a·t least not injurious. Suicide during form er times 

. was not generally considered as a crime,a3 but rather, 
,from the courage clisplayed, as an honourable act; and 
it is still practisecl by some semi-civilised and savage 
nations without repro ach, for it does not obviously 

31 See an able article ill t he 
'North Briti sh Revi ew,' 1867, p. 
395. See also Mr. W. Bagehot 'ti 

on the Importance ofOb e­
dienc e and Coherence to Primi­
tive Man, in the' F ortni O"htl y 
Re view,' 1867, p. 529, and 1868, 
p. 457, &0. 

32 The fullest account whi ch 
I have m et with is by Dr Ger­
land, in his' Ueb er dan Auss­
t erben der NatUfYOlk"r' 1868 . 
but .I shall. have t o rec u'f t o 
subj ect of mfanticid e in a futur e 
chapter. 

33 See the very interestin g 

discussion on SuiCide in Lecky' s 
'Hi story of Europ ean Moral s,' 
vol. i, 1869, p. 223. With 
respect to savages, Mr. Winwood 
Reade informs m e that the 
n errroes of W est Afri ca oft en 

suicide. It is well 
known h ow common it was 
amo ngs t the mis erabl e aborigin es 
of :::iouth America after the 
Spani sh conque st. . F or 
Zealand, see the voyage 01 
" Nova ra," and for th e Aleutlall 
I slands, Miill er, as quoted by 
H om:eau, 'Les Fac ult es Men­
t ales,? &c., tom. i i. p. 136. 

N 2 
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concern others of the trib e. It has been recorded that 
an Indian Thu g conscientiously regretted that he had 
not ' robbed and strangled as many travellers as did 
his father befor e him. In a rude state of civilisation 
the robbery of strangers is, indeed, generally considered ,-­
as honourable. 

Slavery, although in some ways beneficial during 
ancient time s,3-1 is a · great crime; yet it was not so 
regarded until quite recently, even by the most 
civilised nations. And this was especially the case, 
because the slaves belonged in general to a rac e 
different from that of their masters. As barbari ans 
do not regard the opinion of their . women, wives 
are ' commonly treated like sla,es. Most savages are 

indifferen t to the sufferings of strangers! _ or 
delight in witnessing them . ' It is well know 

that the women and children of the North-Americ IS 

Indians aided in torturing their enemies. Somis 
savages take a horrid pleasure in cruelty to animals,'"n 
and humanity is an unknown virtue. Neverth eless, ' 
besides the family affections, kindness is common; \. 
especially during sickness, between the members of the 
same tribe, and is sometimes extended beyond thes e 
limits. Mungo Park's touching account of the kindne ss 
of the negro women of the)nterior to him is well known. 
Many instances could be given of the noble fidelity of 
savages towards each oth.er, but not to strangers; 
common experience justIfies the maxim of the 
Spaniard, never trust an 'I,here 
cannot be fidelIty WIthout truth; and thIS fundamental 

34 See Mr. BageI1ot,,.,' Physics 

d Politics' 1872, p. 12. an '. t ·ur 55 See, for illS ance, 

Hamilton's account of the 
'Antbr' :'poloaical Rl-

view,' 18iO, p. xv. <> 
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virtue is not rare between ' the members of the same . . 
tribe: thus Mungo Park heard the negro women 
teaching their young children to love the truth. . This, 
'again, is one of the virtues which becomes so deeply 
rooted in the mind, that it is sometimes practised by 
savages, even at a high cost, towards strangers; but to 
lie to your enemy has rarely been thought a sin, as 
the history of modern diplomacy too plainly shews. 
As soon as a tribe p.as a recognised leader, disobedience 
becomes a crime, and even abject submission is looked 
at as a sacred virtue. ' 

As during rude times no man cau be useful or faith­
ful to his tribe without courage, this has 
universally been placed in the highest rank; and 
although in <;Jivilised countries a good yet timid man 
Hay be far more useful to the community than a brave 

j" we cannot help instinctively honouring the latter 
.. qve a coward, however benevolent. Prudence, on the 

her hand, which does not concern the welfare of others, 

/ 
though a very ' useful virtue, has never been highly 
esteemed. As no man can practise the virtues necessary " , .-' for the welfare of his tribe without self-sacrifice, self-
command, ;: and the power of endurance, these qualities 
have been at all times highly and most justl:y valued. 
The American savage voluntarily submits to the most 
horrid tortures without a groan, to prove and strengthen 
his fortitude and courage; and we cannot help admir­
ing him, or even an Indian Fakir, who, from a foolish 
religious motive, swings suspended by a hook buried in 
his flesh. ' . 

The so-called self-regarding virtues, which do 
not obVIOusly, though they may really, affect the wel­
fare of the tribe, have never been esteemed by savages, 
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though now highly appreciated by civilis ed nations. 
greatest intemperance is no reproach with savages. 

Utter licentiousness, and unnatural crimes, prevail 
to an astounding extent. 36 As soon, however, as 
marriage, whether polygamous, or monogamous, 
becomes common, jealousy will lead to the incul­
cation of female virtue; and this, being honoured, will . 
tend to spread to the unmarried females. How slowly 
it spreads to the male sex, we see at the present day. 
Chastity eminently require s self-command; th erefore it 
has been honoured from a very early period in the 
moral history of civilised man. As a consequence of 
this, the senseless practice of celibacy has been rankecl 
from a remote period as a ' virtue. 37 The hatr ed of 
indecency, which appears to us so natural as to..be 
thought innat e, and which is so valuable an aid 'to 
chastity, is a modern 
as Sir G. Staunton remarks, to CIVIlIsed lIfe. ThIs '.;lS 
shewn by the ancient religious rites of various nation s, 
by the drawings on the walls of Pompeii, and by the 
practices of many . 

We have now seen that actIOns are regarc1ed by 
savages, and were probably so regard: d by primeval 
man, as good or bad, solely as they affect the 

lfal:e of the tribe,-not that .of the speCIes, nor that 
individual member of the tribe. This conclusion 

, 0 s well with the belief th.at the so-called moral 
agree . . '. ". 

's a' bongmally denved flom the SOCIal lllstlllcts sellse 1 . , 

for both relate at first -exclUSIvely to the community . 

8- M . "1'LenDan has given 
u r . .J) '186- P . . ' Marriage, D, . 

(' PnmltiV6d collection of facts on 
176) a goo 
this headk· 'Hist ory of Euro-

87 Lec 7, 

• pean Morals,' vol. i. 1869 p. 
109. ' 

88 , Embassy to China,' vol. ii. 
p.348. 
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The chief causes of the low mor ality of savages, as 
juclgecl by our stand ard , are, firstly, the confinement 
of to same tribe. Secondl y, powers of 
r easonmg to recognise the bearin g of many 
virtues, espeCIally of the self-r egarding virtu es, on the 
general welfare of the trib e. Savages, for instance, 
fail to trace the multiplied evils consequent , on a want 
of temp eranc e, chastity, &c. And, thirdl y, weak 
power of self-command; for this power ha s not been 
stren gthened throu gh long-continued, perhaps in-
herited, instruction and religion. . 

I have entered into the above details on the im­
mor ality of savages,39 because some author s have 
recently tak en. a hi gh view of their moral nature, or 
have attributed most of their crim es to mist aken 
benevoJ ence.4o These author s app ear s to rest their 

on savages possessing thos e virtues which 
art servic eable, or even necessa ry, for the existence of 

_ '-1'1e family and of the tribe,-qualiti Els whi ch they un­
doubtedly do possess, and often in a hi gh degree. 

Remarks.-It was assumed form erly by 
philosophers of ' the derivativ e 41 school of mor als that 
the foundation of morality lay in a form of Selfishn esS; 
but mor e recently the" Gre at est happin ess printiple " 
has been brought prominentl y forw ard. It is, hoW­
ever, mor e corr ect to speak of the latt er principle as 
the stand ard, and not as the' motiv e of conduct. 

(
I 59 See <:n this subj ect copiou s 

evidence In Chap. vi i. of Sir J . 
Lubbock, 'Ori gin of Civili sa­
tion,' 1870. 

40 For instance L ecky , ' R ist. 
European M oral s,' vol. i. p. 124. 

41 Thi s term is used in 
art icle in the 
Rev iew,' Oct. 1869, p' . . 
F or. tJ:e Greatest 
" pn nClple; see J. S. , 
'Utili tar ianism,' p. 17. 
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Nevertheless, all the authors whose works I have con­
sulted with a few exceptions,42 write as if there must 
be a distinct motive for every action, and that this 

I 

must be associated with some pleasure or displeasure. '1' 
But .man seems often to act impulsively, that is from 
instinct or long habit, without any consciousness of 
pleasure, in the same manner as does probab1y a bee or 
ant, when it blindly follows its instincts. Under cir­
cumstances of extreme peril, as during a fire, when a 
man endeavours to save a fellow-creature without a 
moment's hesitation, he can hardly feel pleasure; and 
still less has he time to reflect on the 
which he might subsequently experience if he ' did not 
make the attempt. Should he afterwards ,reflect over his 
own conduct; he would feel that there lies within him 
ail imllulsive power widely different from a searc"h 
pleasure or happiness; and this seems to be the 
planted social instinct. . . 

In the case of the lower animals it seems muc ' " 
• U Mill recognises (' System of " cases the impulse is so fa.r in- '" 
Logic,' vol. ii. p. 422) in the "compatible with the self-re- "-
clearest manner, that actions "gardiug that the two e10 not 
may be performed. throucrh "easily co-exist in the same 
habit without the "moment of consciousness." A 

. of pleasure. Mr. H. Sidgwick dim feeling that our impul ses 
also, in his Essay on Pleasure do. not by ·any means always 
and Desire (' The Contemporary aflse from any contemporaneous 
Heview,' April p. 671), or anticipated pleasure, hag, I 
remarks: "'1'0 sum up, in con- cannot but think, been one chief 
" travention of the doctrine . of the acceptance of the 
"our conscious active impulses lIltl11tive. of morality, and 
"are always directed tOlvards of rejectIOn of the utilitarian 
"the production of agreeable or . Greatest happiness" theory. 
"sensations in ourselves, I WIth respect to the latter theory 
"would maintain that we find the standard and the motive 
" everywhere in consciousness of cond 'h 'd b uc" ave no doubt ofteJl 
',extra-regar iug impulse, di- een ?onfllsed, but they are f 
:, :ect ed tlowards something t.hat really lU SOme degree blended. 

18 not p easure ; that in many \ 

1 
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more appropriate to speak of their social instincts, ' 
as having been developed for the general good rather 
than for general happiness of the species. The 
term, general good, may be defined as the reaTing of 
the greatest number of in full vigour and 
health, with all their faculties perfect, under the con­
ditions to which they are subjected. As the social 
instincts both of man and the lower animals have no 
doubt been developed by nearly the same steps, it 
would be if found practicable, to use ' the 
same definition in both cases, and to take as the 
standard of morality, the general good or welfare of the 
community, rather than the general happiness; but 
this definition, would perhaps require some limitation 
on account of political ethics. 

When a man -risks his life to save that of a fellow­
creature, . it seems also more correct to say that he acts 

the general good, rather than for the general 
i appiness of mankind. No doubt the welfare and the 
happiness of the individual usually coincide; and 
contented, happy tribe will flourish better than one 
that is discontented and unhappy. We have seen that 
even at an early period jn the history of man, the 
expressed wishes 'of the community will have naturally 
influenced to a large extent ' the conduct of each 
member; and as all wish for happiness, the "greatest 
"happin ess principle" will have become a most im­
portant secondary guide and object; the social instinct, 
however, together with sympathy (which leads to our 
regarding the approbation and disapprobation of 
others), having served as the primary impu.lse and 

, guide. Thus the reproach is removed of the ' 
. foundation of the noblest part of our nature In the 
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base principle of selfishness; unless, indeed, the 
satisfaction . which every animal feels, when it follows 
its proper instincts, and the (lissatisfaction felt when 
prevented, be called selfish. 

The wishes and opinions of the members of the same ' 
. community, expressed at first orally, but later by 
. writing also, eith er form the sole guides of our conduct, 
or greatly rei;nforce the social instincts; such opinions, 
however, have sometimes a tendency directly opposecl 
to these instincts. Thi s latter fact is well exemplified 
by the L aw of Honou'f', that is, the law of the opinion 
of our equals, and not of all our countrymen. The 
breach of this law, even when the breach is known ·to 
be strictly accordant with· true morality, has caused 

.many a man more agony than a real crime . 
recognise the same influence in the burning sense O! 
shame which most of us have felt, even after th ' 
interval of years, when calling to mind some accident&-, 
breach of a trifling, though fixed, rule of etiquette. 
The judgment of the community will genera lly be 
guided by some rude experience of what is best in the 
long run for all the members; but this judgment .. will 
not rarely err from ignorance and weak powers of 
reasoning. Hence the stranges t customs and super­
stitions, in complete opposition to the true welfare 
and happiness of mankind, have become all-powerful 
throughout the world. We see this in the horror felt 
by a Hindoo who breaks his caste, and in many other 
such cases. It would be difficult to distinguish 
between the remorse felt by a Hindoo who has yielded 
to the temptation of eating unclean food, from that 
felt after committing a theft; but the former would 
probably be the more severe. 
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How sO'many absurd rules of conduct, as well as so 
many absUl'd religious beliefs, have originated, we do 
not know; nor how it is that they have become, in all 
quarters of the world, so deeply impressed on the mind 
of men; but it is worthy of remark that a belief 
con:;;tantly inculcated during the early year s of life, 
whilst the brain is impr essible, appears to acquire 
almost the nature of an instinct; and the very essence 
of an instinct is that it is followed independently of 
reason. Neither ,can we say why certain admirable 
virtues, such as the love of truth, are much more 
highly appreciated by some savage tribes than by 
others; 43 nor, again, why similar differences prevail 
even amongst highly civilised nations. Knowing how 
firmly fixed many strange customs and superstitions have 
become, we need feel no surprise that the self-regarding 
virtues, supported as they are by reason, should now 
appear to us so natural as to be thought innat e, although 

/) theye not valued by man in his early conclition. 
/ ' Notwithstanding many sources of cloubt, man can 
, generally and readily distinguish between the higher . 

'i and lower moral rules. The higher are founded on the 
social instincts, and relate to the welfare of others. 
They are support ed by the approbation of our fellow­
men and by reason. The lower rule s, though some of 
them when implying self-sacrifice hardly deserve to be 
called lower, relate chiefly to self, and arise from 
public opinion, matured by experience and cultivation; 
for they are not practised by rude tribes. 

/ As man advances in civilisation, and small tribes are 

\ <loS Good instances are O'iven 
" by Mr. Wallace in 

Opinion,' Sept . 15, 1869; and 

more fully in bis 'Contributions 
to the Theory of Natural Selec­
tion,' 1870, p. 353. 
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united into larger communities, the simplest reason 
would tell each individual that he ought to extend his 
social instincts and. sympathies to all the members of 
the same nation, though personally unknown to him. 
This point being once there is only an '­
artificial barrier to prevent his sympathies extending 
to the men of all nations and races. If, such 
men are separated from him by great differences in 
appearance or habits, experience unfortunately shews 
us how long it is, before we look at them as our 
fellow-creatures. Sympathy beyond the confines of 
man, that is, humanity to the lower animals, seems to 
be one of the latest moral acquisitions. It is appa­
rently unfelt by savages, except towards their pets. 
How little the old Romans kuew of it is shewn by 
their abhorrent gladiatorial exhibitions. The very 
idea of humanity, as far as I could observe, was new fO 
most of the Gauchos of the Pampas. This virtue, 
of the noblest with which man is endowed, seems to"\. 
arise incident ally from our sympathies becoming more ' 
tender and more widely diffused, until they are ex­
tended to all sentient beiugs. As soon as this virtue is 
honoured and practised by some few men, it sprea 'ds 
through instruction and example to' the young, and 
eventually becomes incorporated in public opinion. 

The highest possible stage in moral culture.is when 
we recognise that we ought to control our thoughts, 
and" not even in inmost thought to think again the 
"sins that made the past so pleasant to us." 44 What-
ever makes any bad action familiar to the mind, ! 
renders its performance by so much the easier. As 
Marcus Aureliu s long ago said, "Such as are thy / 

. 44 Tennyson, ' Idyll s of the King,' p. 244. 
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" habitual thoughts, such also will be the character of 
" thy mind; for the soul is dyed by the 45 

Our great philosopher, Herbert Spencer, has l'eceiltly 
explained his views on the moral sense. He says,46 

" "I believe that the experiences of utility organised 
" and consolidated through all past generations of the 
"human race, hare been producing . corresponding 
"modifications, which, by continued transmission . and 
" 'accumulation, have become in us certain faculti es of 
" moral intuition-certain emotions responding to right 
" and wrong conduct, which have no apparent basis in 
" the individual experiences of utility." There is not 
the least inherent improbability, as it seems to me, in ' 
virtuous tendencies being more or less strongly in­
herit!,)d; for, not to mention the various dispositions 
and habits transmitted by 'many of our domestic animals 
td

l 
their offspring, I have heard of authentic cases in 

.,hich a desire to steal and a tendency t? lie appeared 
/,t o run in families of the upper ranks; and as stealing 

/ / is a rare crime in the wealthy classes; we can hardly 
fl account by accidental coincidence for the tendency 

./ occurring in two or three members of the same family, 
If bad tendencies are transmitted, it is probable that 
good ones are likewise transmitted : That the state of 
the body by affecting the brain, has great influence on 
the moral tendenci es is known to most of those who have 
suff'ered from chronic derangements of the digestion or 
liver. The same fact is likewise shewn by the" per­
"version or destruction of the moral sense being often 

.{ "one of the earliest symptoms of mental derange-
\ , 45 ' The Thoughts of the b 121 was orn A.D.· B . , 

Emp eror M. Aur elius Ant oni- 46 Letter to Mr. Mill in alll S 

' \ nus,' . Eng, tran slut., 2nd edit., 'Mental and Moral Science,' 
, 1869, p. 112. Marcus Aurelius 1868, p. 722. 
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" ment;" 47 and insanity is notOl:iously often 
Except through the principle of the transmISSIOn 0 

moral-tendencies, we cannot understand the 
believed to exist in this respect between the val'lOUS 
races of mankinQ.. . .. ' . . -

Even the partial transmission of virtuous tendenCIes 
would be an immense assistance to the primary 
impulse derived directly and indirectly from the social 
instincts. Admitting for a mon:tent that virtuous 
tendencies are inherited, it appears probable, at least 
in such eases as chastity, temperance, humanity to 
animals, &c.; that they become first impressed on the 
mental organization through habit, instruction and 
example, continued during several generations -in the 
same family, and in a quite subordinate degree, or not 
at all, by the individuals: possessing such 
having succeeded best in the struggle for life. 1.'I1Y 
chief source of doubt with respect to any such 1:'­
heritance, is that senseless customs, superstitions , "-
tastes, such as the horror of a Hindoo for unclean "-
food, ought on the same principle to be transmitted. 
I have. met with any evidence in support of the 
transmiSSlOn of superstitious customs or senseless 
habits, although in it is ·perhaps not less 
probable than animals should acquire inherited 
tastes for certam kInds of food or fear of certain foes. 

the social instincts, which no doubt were 
acqUIred by 1llan as by the lower animals for the good 
of the community, will from the first h . to 

. . . ave given ./.r' 
hIm some to aiel his fellows, some feeling of 
sympathy, and have compelled him to reO'ard their 

4 j Maudsley, 'Body and Mind,' 1870, p. 
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approbation and disapprobation. ' Such imimlses will 
have served him at a very early period as a rud,e rule 
of right and wrong. But as man gradually advanced 
in intellectual power, and was enaHecl ' to trace the 

(

more remote consequences of ·his actions· as he ac­
quired knowledge to reject ' baneful customs 

. and. superstItIOns; !!-s he regarded more and more, not 
only the welfare, but the happiness of his fellow-m!3ll; 

".-' as from habit, following on beneficial experience, in-
struction and example, his sympathies became more 
tender and widely diffused, extending to men of all 
races, to the imbecile, maimed, and 'ot4er useless 
members of society, and finally to the lower animals,­
so would the standard of his morality rise higher 
and higher. And it is admitted by moralists of the ' 
derivative school and by some intuitionists, that the 

of morality has risen since an early period in 
history of man.4S 

. 

/ 

As a struggle may sometimes be seen going on 
. between the various instincts of the lower animals, it 

is not surprising that there should be a struggle in 
'" man between his social instincts, with their c1erived 

virtues, and his lower, though momentarily stronger 
impulses or desires. This, as Mr. Galton 49 has re­
markec1, is all the less surprising, as man has emergecl 
from a state of barbarism within a comparatively 
recent period. After having yielded to some tempta-

'1& A writ er in the 'North 
British Revie\v ' (Jul y 1869, p. 
531), well capable of formin O" a 

\ I sound judgment, expresses Wm-
\(' self strongly in favour of this 
\ conclusion; Mr. Lecky (' Rist. 
\ . of Morals, vol. i. p. 143) seems 

'- to a certain ex tent to coincide 

therein. 
49 See his remarkable work 

on 'Hereditary Genius,' 1869, 
p. 349. The Duke of Argyll 
( 'Prim eval Man,' 1869, p. 188) 
bas some good remarks on the 
contest in man's nature between 
right.und wrong. J • 
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tion we feel a sense of dissatisfaction, shame, re­
pentance, or remorse, analogous to the feelings caused 
by other powerful instincts or desires, when left 
unsatisfied oi· baulk .ed. We compare the weakened 
impression of a past temptation with the ever present 
social instincts, or with habits, gained in early youth 
and strengthened during our whole lives, until they 
have bec0me almost as strong as instincts. If with 
the temptation still before us we do not ·yield, it is 
because either the social instinct or some custom is at 
the ' moment predominant, or because we hav e learnt 
that it will appear to us hereafter the stronger, when 
compared with the weakened impression of the temp­
tation, and we realise that its violation would cause us 
suffering. Looking to future generations, there is 
no cftuse to fear that the social instincts will grow 
weaker, and we may expect that virtuous habits wiP 
grow stronger, becoming perhaps fixed by inheritanc e. 
In this case the struggle between our higher and 
lower impulses wiU be less severe, and virtue will be 
triumphant. 

Swnmary of the last two Chapfers.-There can be 'no 
doubt that the difference between the .mind of th e 
lowest man and that of the highest animal is immens e. 
An anthropomorphous ape, if he could take a dis­
passionate view of his own case, would admit th at 
though .he could form an artful plan to plunder a 
garden-though he could use stones for fighting or 
for breaking open nuts, yet that the thought of 
fashioning a stone into a tool was quite beyond hi s 
scope. Still less, as he would admit, could he folloW" 
out a train of metaphysical reasoning, or solve a 
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mathematical problem, or reflect on God, or admire 
a grand natural scene. Some apes, however, would 
probably declare that they could and did admire. the 
beauty of the coloured skin and fur of their partners 
in marriage. They would admit, that ·though they 
could make other apes understand by cries some of 
their perceptions . and simpler wants, the notion of 
expressing definite ideas by definite sounds had never 
crossed their minds. They might insist that they 
were ready to aid their fellow-apes of the same troop 
in many ways, to risk their for them, and to take 
-charge of their orphans; but they would be forced to 
acknowledge that disinterested love for all living 
creatures, the most noble attribute of man, was quito 
beyond their comprehension . 

. Nevertheless the difference in mind between man 
the higher animals, great as it is, certainly is one 

Qf degree and not of kind. We have seen that the 
';enses and intuitions, the various emotions and 
faculties, such as love, attention, curiosity, 
imitation, reason, &c., of which man boasts, may be 
found in an incipient, or even sometimes in a well-

. developed condition, in the lower animals. They are 
also capable of some inherited improvement, as we see 
in the domestic dog compared with the wolf or jack al. 
If it could be proved that certain high mental powers, 
such as the formation of general concepts, self-con­
sciousn ess, &c., were absolut ely peculiar to map, which 
seems extremely doubtful, it is not improbable th at 
th ese qualities ar e merely the incid ental results of 
other highl y-advanced illtell ectual faculti es ; and these 
again mainl y th e result of th e continu ed use of a 
perfed langu age. At what age does the new-b orn 

VOL . 1. o 
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tion we feel fl, sense of dissatisfaction, shame, re­
pentance, or remorse, analogous to the feelings caused 
by other powerful instincts or desires, when ' left 
unsatisfied or baulk .ed. We compare the weakened 
impression of a past temptation with the ever present 
social instincts, or with habits, gained in early youth 
and strengthened during our whole lives, until they 
have bec0me almost as strong as instincts. If with 
the temptation still before us we do not ·yield, it is 
because either the social instinct or some custom is at 
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doubt that the difference between the mind of the 
lowest man and that of the highest anima} is immense. 
An anthropomorphous ape, if he could take a dis­
passionate view of his own case, would admit that 
though .he could form an artful plan to plunder a 
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f 
\ 
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mathematical probl em, or r eflect on God, or admire 
a grand natural scene. Some apes, how.ever, would 
prob ably declare that they could and did admir e. the 
beauty of the coloured skin and fur of th eir partners 

_/ in marri age. They would admit, that ·though they 
couH make other apes underst and by cries some of 
their perceptions . and simpl er wants, the notion of 
expressing definite ideas by definite sounds had never 
crossed th eir mind s. They might insist that they 
were ready to aid theil ' fellow- alJes of the same troop 
in many ways , to risk their liv es for them, and to t ake 
charge of their orph ans; but they would be forced to 
acknowledge that disinterested love for all livin g 
creatures, the most noble attribute of man, was quito 
beyond th eir compreh ension . 

. - Neverthele ss the difference III mind between man 
f nd the high er anim als, gre at as it is, certainly is one 
or degree and not or' kind. We have seen that the 
s enses and the various emotions and 

/ faculties, such as lov'), memory, attenti on, curiosity, 

I 

imitation, reason, &c., of which man boasts, may be 
found in an incipi ent, or even sometim es in well-

. develop ed condition, in th e lower anim als. They are 
also capabl e of some inh erit ed improv ement, as we see 
in the domestic dog compar ed with the wolf or j ackal. 
If it could be prov ed that ceTtain high mental powers, 
such as th e form ation of general concepts, self- con­
sciousn ess, &c., were absolut ely peculi ar to map., which 
seems extremely doubtful, it is not improb able that ,. these qu aliti es are merely the incidental result s of 
othe r highly-advanced int ellectual faculti es ; and th ese 
again mainl y th e r esult of th e continu ed use of a 
l)erfeC£ lan guage. At what age does the new-born 
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inf l1nt possess the power of I1bstraction, or become 
self-conscious, and reflect on its own existence ? We 
cannot answer; nor can we answer in regard to the 
ascending organic scale. The half-art, half-inst inct of 
language still be-ars the stamp of its gradual evolution. 
The ennoblin g belief in God is not univer sal with 
man; and the belief in spiritu al agencies natur ally 
follows from oth er mental powers. The moral sense 
perhaps affords the best and high est distincti on be­
tween man and tpe lower animals; but I need say 
nothing on thi s head, as I have so lately endeavoured 
to shew that the social instincts ,-the prime principle 
of man's moral constitution 50- with the aid of active 
int ellectual powers and th e effects of habit, naturally 

\ 
\ 

lead to the golden rul e, " As ye would that men should' . ____ " , 
do to you, do ye to them likewise;" and --thi s lies ·at·---
the foundation of moralit y. - . 

In the next chapter I shall make some few 
on the probable steps and means by which the several "­
ment al and moral faculti es of man have been gradually 
evolved. That such evolution is at least possible, 
ought not to be denied, for we daily see these faculties 
developing in every infant; and we may tra ce a perfect 
gra dation from the mind of an utt er idiot, lower than 
that of an animal low in the scale, to the mind of a 
Newton. 

co ' The Thoughts of Marcus Aurelius,' &c., p. 139 . . 

) 
,/ 
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CHAPTER V. 

ON THE DEVELOPMENT OF THE I NTELLECTUAL AND 

MORAL FACULTIES DURING PRIMEVAL AND 

OIVILISED TIMES: 

Advancement of the intell ectual powers throu gh natur al selectiou­
Importance of imitation-Social ami moral faculties-The ir 
development within the limitR of the same 
selection as affecting civilised nations-Evidence that civilised: 
nations were once barbarous . 

]

Cf1HE subjects to be discussed in this chapter are of 
t e highest interest, but are treated by me in an im­
"erfect and fragmentary manner. }\{r. Wallace, in an 
admirab le paper before referred to,l argues that man, 

/ after he had partially acquired those int ellectual and 
moral faculties which distinguish him from the lower 
animals, would have been but little liable to hoc1ily 
modifications through natural selection or any other 
means. For man is enabled through his mental 
faculties" to keep with an unchanged body in harmony 
"with the changing universe." He has great power 
of adapting his habitfl to new conditions of life. He 
invents weapons, tools, and various stratagems to. 
procure food and to defend himself. When he migrates 
into a colder climate he uses clothes builds sheds, and , ' . 

makes fires; and by the aid of fire cooks load otherwIse 
indigestible. . He aids his fellow-men in many ways, 

1 'Anthr opological Review,' May 1864, p. clviii. 
o 2 
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and anticipates future events. Even at a remote 
period he practised some division of labour. 

The lower animals, on the other . hand, must have 
their bodily structure modified in order to survive 
under great ly changed conditions. They mU:st be 
rendered stronger, or acquire more effective teeth or 
claws, for defence against new enemies; or they must 
be reduced in size, so as to escape detection and 
danger. When they migrate into a eplder climate, 
they must become clothed with th icker fur, or have 
their constitlltions altered . If they fail to be thus 
modified, they will cease to exist. 

The case, however, is widely different, as Mr . 
Wallace "has with justice insisted, in relation to the 
intellectua l ancl moral faculties of man. These 
faculties arc variable; and we have every 
believe that the variations tend to be inherited , 
Therefore, if they were formerly · of high importance , 
to primeval man and to his ape-like progenitors, they' , , 
would have been perfected or advanced throuQ'h' 
natura l selection. Of the high importance of the 
intellectua l faculties there can be no doubt, for man 
mainly owes to them his predominan,t position in the 
world. We can see, that in the rudest state ' of society, 
the individuals who were the most sagacious, who 
invented and used the best weapons or traps, and who 
were best able to defend themselves, would rear the 
greatest number of offspring. The tribes, which 
included the larg est number of men thus endowed, 
would increase in and s?pplant other tribes. 
Numbers depend pnmanly on the means of subsistence, 
and this depends partly on .the physical natur e of the , 

t V but in a much hIgher degree on the arts ­
coun r., 

I 
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which are there practised. As a tribe increases and is 
victorious, it is often still further increased by the 
absorption of 'other tribes,2 The stature and strength 

. of the men of a tribe are likewise of some importance 
for its success, and these depend in part on the nature 
and amount of the food which can be obtained. In 
Europe the men of the Bronze period wel:e supplanted 
by a race more powerful, and, judging from their 
sword-handles, with larger hands; 3 but their success 
was probably still more due to their superioritY ' in 
the · arts. 

All that know about savages, or may infer from 
their traditions ·and from old monuments, the history 
of which is quite forgott en by the present inhabitants, 
shew that from the remotes t times successful trib es 

lhave supplanted other tribes. Relics of extinct or 
tribes have been discovered throughout the 

civilised regions of the earth, on the wild plains of 
J America, and on the isolated islands in the Pacific 

Ocean. At the present day civilised nations are 
everywhere supplanting bn.rbarous nations, excepting 
where the climate opposes a deadly barri er; and th ey 
succeed mainly, though not exclusively, through their 
arts, which are the products of the intellect. It is, 
therefore, highly probabl e that with mankind the 
intelle ctual faculti es have been mainly and gradually 
perfe cted through natural selection; and this con­
clusion is sufficient for our purpo se. Undoubtedly it . 
would be interesting to trace the development of each 

2 a. time the memb ers 
or tnbes whICh are abBorbedinto 
another tribe assume, 118 Sir 

.Henr,Y Mainere;:narks C' Ancient 
,Law, 1861, p. 131), that "they 

are the co-descendants of the 
same ancestors. ' 

, S MOt'jot, ' Soc. V::md. Sc. 
Nat.' 1860, p. 294. 
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separate faculty from the state in which it exists in 
the lower animals ,to that in which it exists in man; 
but neither my ability nor knowledge permits the 
attempt. , , .-

It deserves notice that, as soon as the progenitors .(,'!"' . 
of man became social (and this probably occurred at 
a early period), the principle of imitation, and' 
reason, and experience would ha ve and 
much modified the intellectual powers in a 
which we see only traces in the lower animals. \. 
are much given to imitation, as are the lowest sav'ages; 
and the simple fact previously referred to, after a 
time no animal can be caught in the same place by 
the same sort of trap, shews that anima ls learn by 
experience, and imitate the caution of others. Now, if 
some one man in a tribe, more sagacious than thi3 "" ' \. ' 
others, invented a new snare or weapon, or 
'means of attack or defence, the plainest 
without the assistance of much reasoning power, would · 
prompt the other members to imitate aU '\ \ 
would thus pl:ofit. The habitu al practice of each new 
art must likewise in some slight degree strengthen the 
intellect. If the new invention were an important 
one, the tribe would . increase in number, spread, 
suppl ant other tribes. In a tribe thus mQre 
numerous there would always be a rather greater 
<:hance of the birth of other superior and inventiv 'e 
.members. If such men left to inherit their 
mental superiority, ,the chance of the birth of still 

ingenious members would be somewhat better, I 

and in a very small tribe de?idecUy better. Even if r 
,they , left no children, the. tribe would still include ,/ 
their \ blood-relations; and It has been ascertained by 
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agriculturists '" that by preserving ancl: breeding from 
the family of an animal, which when .slaughtered was 
found to be. valua;ble, the desired charact er has been 
obtained. 

Turning now to the . social and moral" faculti es. In 
order that primeval men, or the ape-like prog enitor s of 
man, should become social, they must have acquir ed 

same feeling s, which impel other 
aplmals to lIve III a body; and they no doubt ex­
hibit ed the same general disposition. They would 
have felt uneasy when separated from their comrades, 
for whom they would. have felt some degree of love ; 
they would have warn ed each other of danger, and 
have given mutu al aid in or defence. All this 

.r:i.mplies some degree of sympathy, fidelity, and courage. 
pnuch social qualiti es, the l)aramount impor tance of 
.which to the lower animals is disputed by no one, were 

'. no doubt acquired by the progenitor s of man a 
I similar mann er, namely, throu gh natur al select.lOll, 

aicl ed by inh erit ecl habit. When two trib es of prim eval 
man, living in the same country, came into com­
petition , if (other circum stances being equal) the one 
trib e includ ed a great numb er of courageouS, sympa­
thetic and faithful members , who were always ready ·to 
warn each oth er of dan·ger, to aid and defend each 
oth er, this trib e would succeed bett e-r and conquer the 
pther. Let it be bbrn e in mind how all_important in 
the never-ceasing wars of savages, fidelity and 
;must be. 'rhe . advantage _ which disciplin ed .s01d1e.:I;S 
have ov:er undisciplined follows chiefly from the 

4 I h . ' - . - 1 - under gl; en lllstan ces in m y 'Variation of Annu a - : 
Domest Ication, vol. ii. p. U)6. . .-. ,--
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· conficlence which each man feels in his comrades. 
Obedience, as Mr. Bagehot has well shewn,' is of the 
highest value, for · any form of government is better 
than none. Selfish and contentious people will not j 
cohere, and without coherence nothing can be effected. __ 
A tribe ' rich in the above qualities ' would spread and 
be victorious over other tribes: but in the Course of 
time it would, judging from all past history, be in its 
turn overcome by some other tribe still more highly 
endowed. Thus the social and moral qualities would 
'tend slowly to advance and be diffused throughout the 
world. 

But 'it may be asked, how within the limits of the 
same tribe did a large number of members first become 
endowed with these social and moral qualities and ,.,'n. , -how was the s,tanclard of excellence raised? It i! -,' 

.doubtful whether the offspring of the mor1 a 
sympathetIC and benevolent parents, or of those whod . 
were the most faithful to their comrades, would be 

,reared in greater numbers than the children of selosh 
and treacherous parents belonging to the Same tribe. 
He who was ready to sacrifice his life,. as a 
savage has been, rather than betray hIS comrades 
would often leave no offspring to inherit his nobl; 
nature. The men, who were always willing to 
come to the front m war, and who freely risked their 
lives for others, would on an average in lar ger 
numbers than other men. Therefore It hardly seems 
probable, that the number of gifted with such 
virtues, or that the standard of thell' excellence, could 

\ 

, ;; See a remarkable o! 
:trticles on' Physics HDd 
in the 'Fortnightly ReVIew, 

Kov. 1867; April 1 
JUly 1, 1869 since ' 1868 ; 
published.' separat ely 

I 

,J 
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be inpreased through natural selection, that is, by the 
·survival of the fittest; for we are not here speaking of 
one tribe being victorious over another. 

Although the circumstances, leading to ' an increase 
,/ in the number of those thus endowed within the same 

tribe, are too complex to be clearly followed out, we 
can trace some of the probable steps. In the first 
place, as the reasoning powers and foresight of the 
members became improved, each man woule1 soon 
learn that if he aided his fellow-men, he would 
commonly receive aid in return. -From this low 
motive he might acquire the habit of aiding his 
fellows; and the habit of performing benev.olent 
actions certainly strengthens the feeling of sympathy 
which gives the first impulse to benevolent actions. 
"LTIabits, moreover, followed during many generations 
inrobably tend to be inherited. 
) But another and more powerful stimulus to 

development the social virtues, is afi'ordee1 by 
the praise and the blame of our fellow-men. To. the 

-instinct of sympathy, as we have already seen, It is 
primarily due, that we habitually bestow both praise 
and blame on others, whilst we love the former and 
dread the latter when applied to ourselves; and this 
instinct no doubt was originally acquired, like all the 
other sodal instincts, throuah natural selection. At o 
how early a period the progenitors of man in the 
course of their development, became capable of feelin,g 
and being impelled by, the praise or blame of 
fellow-creatures, we caimot of course say. But It 
\1PP,ears that even dogs appreciate encouragement-, 
,PraIse, and blame. The l'udest savages feel 
sentiment of(glol'Y, as they clearly show by preservlDg 
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the trophies of their prowess,. by their habit of ex­
cessive and even by the extreme calle which 
they take of their person,a1 appearance and decorations; 
for they regarded the opinion of their comrades" r' 
such habIts would be senseless. -"-_ , 
, They certainly feel shame at the breach 'of some of l ' 
their lesser rules, and remorse,. as shewn by \ 
the case of the AustralIan who grew thm and could ' 

rest from having delayed ·to murder some, other 
woman, so as to propitiate his dead wife's spirit. 
ThougJ;t I have not met with any other recorded case; 
it is scarcely credible that a savage, who will sacrifice 
his life rather . than betray his tribe, or one who will 
deliver himself up as a prisoner rather than break his 
parole,6 would not feel remorse in his inmost soul, if I 

he had failed in a ·duty, which he held sacred. , 
We may therefore conclude that primeval man, at\ a 

very remote period, was infl.uencecl by the 
blame of his fellows. it is obvious, that the members 
of the s,ame tribe would approve of cOllduct which" \ 
appeared to them to be the general gooel, and 
would reprobate that whlCh appeared evil. To do !-" 
good unto others-to do others as ye would 
they should do unto YOU-IS the foundation'sto f 

It is, therefore, hardly possible t ne 0 

h . d . 0 ex-aggerate t e Importance unng rude times of th 1 -
of praise and the dread of blame. A man h e oye 

. 11 d b d '. w 0 Was not Impe e y any eep,. lllstmctive f r 
sacrifice his life for the good of others ye't ee lng, to 

' . b ' was lioused to such actIOns y a sense of glory, W Id b ,.' . 
'h ' h ou ' Y. hIS I example eXCIte t e same WIS . for 'glory in th . - JI 
, 0 er 

'0 Mr. 'Wallace gives cases in of Natural Sel " " 
his ' Contributions to the rrheory_ 354. eetlon, 1870; p. 
I • _ _ - ... . - , 
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and would strengthen 'by exercise the noble feeling of 
admiration. He might thus do far more good to his 
,tribe than by begetting Offspl:ing with a tendency to 
inherit his own high character. . 

/".r With increased experience and reason, man perceives 
the more remote consequences of his actions, and the 
self-regarding virtues, such as temperance, chastity, 
&c., which during early times are, as we have before 
seen, utterly disregarded, come to be highly esteemed 
or even held sacred. need not, however, repeat what 
I have said on this head in the fourth .chapter. 
Ultimately our moral sense or conscience becomes a 
highly complex sentiment-originating in the social 
instincts, largely guided by the approbation of OU'I' 

ruled by reason, self-interest, and in later 
times by· deep 'religious feelings, and confirmed by 
instruction and habit. 
I' . . 

l It must not be forgotten that although a h.igh 
,4tandard of morality gives but a slight or no 
to each individual man and his children over the othei.· 
men of , the same tribe, yet that an increase in the 
number of well-endowed men and an advancement in 
the standard of morality: will certainly give an immell,Se 
advantage to one tribe over another. A tribe includiJ;lg 
'many me,mbers from possessing in a high degree 
the spirit of patriotism, fidelity, obedierrce, courage, 
'and sympathy, were alw'ays ready to aid one anot1;ier, ' 
and to sacrifice themselves for the common good, 
would be: victorious over .most other ' tribes; and ' this 
would be natul :al selection. At all times throughout 

:the world tr'ibes' have tribes; ,allg _I!>S 

lllorality is one important element in · their suc,cess, 
, 'the ' standard morality and the number of 
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endowed men will thus everywhere tend to rise and 
increase. 

It is, however, very difficult to form any judgment 
why Olle particular tribe and not another has been 
successful and has risen in the scale of civilisation. 
Many savages are in the same condition as when first 
discove'l:ed several cen'turies ago, As Mr. Bagehot has 
remarked, ,we are apt to look at progress as normal in 
human society; but history refutes this. The ancients 
did not even entertain the idea, nor do the Oriental 
nations at the present day. According to another 
high authority, Sir Henry Maine,7 "the greatest part 
" of mankind has never shewn a particle of desire that 
"its civil institutions should be improved." Progress 

. seems to depend on many concurrent favourable 
,ditions, far too complex to be followed out. But It 
has often been remarked, that a cool climate, frfm 
leading to industry and to the various arts, has been 
highly favourable thereto. The Esquimaux, presseCl 
by hard necessity, have succeeded in many ingeniouS 
in,ventions, but their climate has been too severe for j 
continued progress. Nomadic habits" whether over , 

plains, or through the dense foreESts of the ' 
tropIcs, or along the shores of the sea, have in every 
case been highly detrimental. Whilst observing the 
barbarous inhabitants of Tierra del Fuego, it struck 
me that the possession of some property, a fixed abode, 
and the union of many families under a chief, were the 
indispensable requisites for civilisation. Such habits , 
almost necessit.ate of the ground; allCl J' 
the first steps III cultIvatIOn would probably result, ttS 

7 'Anci ent Law,' 1861, p. 22. 'Fortnightly Review' April I 
For Mr. Bagehot's remarks, 1868, p:452. ' . 
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I have elsewhere shewn,S from some such accident as 
the seeds of a fruit-tree fallin g on a heap of refuse, 
and producing an unusu ally fine variety. The problem, 
however, of the first advance of savageR towards 

\ ..-civilisation is at present much too difficult to be 
Y solved. ' . 

. Selection as OivilisecZ Natiorls.-I have 
hith erto only consideree1 the advancement of man from 
a semi-human condition to that of the modern savage. 
But some remarks on the action of natural selection on 
civilised nations may be worth adding. This subject 
has been ably discussed by Mr. W. R. Gr eg,9 and 
previou sly by Mr. Wall ace and Mr. Galton. 10 Most 
of my remarks are taken from th ese thre e authors. 

savages, the weak in or mind s?on 
ane1 those that exhibit a 

state of health. We CiVilised men, on the 
9>ther hand, do our utmost to check the process 6f 

we build asylums for the imbecile, the 
maimed, and the sick' we institute l)oor-laws; anc1 , 
our medical men exer t th eir utmo st skill to save the 
life of everyone to the last moment. Ther e is reason 

8 'The Variation of Anima ls 
and Plants under Domesticat ion' 
vol. i. p. 309. ' 

9 'F raser's Magazine,' Sept . . 
1868, p. 353. Thi s arti cle seems 
to have struck many persons 
and has given rise to two 
markable essays and a rejoinder 
in the' Spectator,' Oct. 3rd and 
17th, 1868. It has also been 

\ 

discussed ill the ' Q. Journal of 
.P'. 152, and by 

1\1r. Lawson 'llut In the' Dublin 
. Q. J ourna l of Medical Science,' 

Feb. 1869, and by Mr. E. 
L ankeste r in his 'Compara:1v.e 
Longevi ty,' 1870, p. 
Iar views appeared prevIously In 
the 'Au str alasian,' July 13, 
1867. I have borro\\ ed ideas 
from several of these writers. 

10 For Mr. 'Wallace, see' An­
thr OI)oloO". Review,' as bMefore 

o . , ac-
cited. Mr. Galton III l "G" r.: 

. '''I . 'An O" 0 0 , millan s J) a.gazllle, o · k 
p. 3 tS ; also h!s wor , 
'Hereditary GenlllS, 1810. 
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to believe that vaccination has preserved thousands, 
who from a weak constitution would formerly have 
succumbed to small-pox. Thus the weak members of 
civilised societies propagate their kind. No one who 
has attencled to the breeding of domestic animals will ' 
doubt that this must . be highly injurious to the race of 
man. It is surprising how soon a want of care, or 
care wrongly directed, leads to the degeneration of a 
domestic race; but · excepting in the case of man 
himself, hardly anyone is so ignorant as to allow his 
worst animals to breed. 

The aid which we feel impelled to give to the 
helpless is mainly an incidental result of the instinct 
of sympathy, which was originally acquired as part of 
the ' social instincts, but subsequently rendered, in the 
manner previously indicated, more tender and more 
widely diffused. Nor could we check our sympathy, 
even at the urging of hard reason, without deteriora r 
tion in the noblest part of our nature. The surgeon 
may harden himself whilst performing an operation, 
for he knows that he is acting for the good of his ,I 

patient; but if we were intentionally to neglect the weak 
and helpless, it could only be for a contingent benefit, 
with an overwhelming present evil. We must there-
fore bear the undoubtedly bad effects of the weak 
surviving and propagating their kind; ' but there 
appears to be at least one check in steady action, 
namely that the weaker and inferior members of 
society do not marry so freely as the sound; and this 
check might be indefinitely increased by the weak in 
body or mind refraining from marriage, though this is J 

more .to be hoped for than expected. I 

In every country in which a large standing army is / 

'-
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kept up, the finest young men are taken by the con­
scription or are enlisted. The y are thus exposed to 
early death durin g war, are oft en tempt ed into vice, 
and are prevented from mal'ryin g during the prime of 

'-- riffe. On the oth er hand th e short er and feebler men, 
with poor constitution s, are left ,at home, and con­
sequently have a much bett er chance of mal'l'ying and 

f prop agatin g their kindY 
Man accumul ates prop erty and bequeaths it to his 

childr en, so that the childr en of th e rich have an 
advantage bver the 1)001; in th e race for success, 
ind epend entl y of bodily or mental sup eriority. On 
the oth er hand, the childr en of parents who are short­
livecl, and are therefore on an average deficient in 
health and vigour, come into 'their prop erty sooner 

other childr en, and will b e lik ely to marry earli er, 
all. a leave a lar ger , numb e.r of offsprin g to inh erit their 
itUerior cop.stitu t ions. But the inherit ance of prop erty 
h y ' itself is very far from an evil, for with out the / , , 

,/ accumul ation of capit al the arts could not progress ; 
, 01 and it is chi efly throu gh th eir power that the civili sed 

\ races have ext ended, and are now everywhere extendin g 
" , their range, so as t o t ake th e place of the lower races. 

Nor does th e moderate accumul ation of wealth int erfere 
with th e proc ess of selection. When a poor man 
becomes moderately rich, his childr en enter trades or 

t- professions in whi ch there is stru ggle enough, so th at 
the able in body and mind succeed best. The presence 
of a body of well-in struct ed 'men who have not to , 

, \ labour for their daily bread, is important to a degree 

\ 
11 F ick C' E infiuss , good rema rks on. this head, and 

der Natm'w1ssenschaft auf das on othe r such POlll t S. 
' :Bech t,' June, 1872 ) has some 
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which cannot be over-estimated; as all high intellectual 
work is carried on by them, and on such work, material 
progres s 'of all kinds mainly depends, not to mention 
other and higher advantages. No doubt wealth when 
very great tends to convert men into usel ess drones, 
Qut their number is never large; and some degree of 
elimination here occurs, for we daily see rich men, who 
happen to be fools or profligate, squanderin g away 
their wealth. 

Primog eniture with entailad estates is a more direct 
evil, though it may formerly have · a great 

by the creation of a dominant class, and 
any government is better than none. Most eldest 
sons, though they may ·be weak in body or mind, 
marry, whilst the younger sons, howev er superior ' in 
these respects, do not so generally marry. Nor C<ti):"'- / 

worthle ss eldest sons with estates 
their wealth. But here, as elsewh ere, the rel ations o:f 
civilised life are so complex that some compensatory\ , 
checks intervene. The men who are rich through 
primogeniture are able to select generation after 
generation the more beautiful and charming wQmen; ,/ 
an el these must generally be healthy in bod'ya:nd 
active in mind. The evil consequ ences, such as they 
may be, of the continued pres ervation of the Eame line 
of descent, without any selection, are checked by men 
of rank wishing to increase their wealth and 
power; and thi s they effect by marrying heiresses . 
But th e daughters of parents who have prod uced 
sin gle childr en, are as 1\'[1'. Galton 12 has / 
shewn, apt to be stenle ; and thu s noble famili es are ! 
continu ally cut off in the dir ect lin e, and th eir 'wealth 

G . '18-0;" / 
12 '.H ereditary emus, '1, pp. 102-1 -10. 

• 
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flows into some side chann el; bnt nnfortun ately this 
chann el is n?t determined by superiority of any kind. 
. Although civilisation thu s checks in many ways the 
action of natur al selection, it apparently favours the 
better developm ent of the body, by means of good 
food and tb,e freedom from occasion al hardsh Ips. This 
may be inferred from civilised men having been found, 
wherever compar ed, to lre phy sically st ron ger than 
savagesY They appea r also to have equal powers of 
endurance, as has been prov ed in . many adventui 'ous 
expedition s. Even the great luxu ry of the rich can be 
but little detriment al ;', for the expectation of life of 
our ari stocracy, at all ages and of both sexes, is ,very 
lit tle inferior to that of healthy English lives in the 
lower classesY 

We will now look to the intell ectual faculti es. If in 
ea,ch grade of society the members were divided into 
t r.vo equa l bodies, the one including the int ellectually 
c£uperior and the other the inferior, there can be littl e 
doubt that the former would succe ed best in all 
occupations, and rear a greater numb er of childr en. 
Even in the lowest walks of life, skill and abi lity must 
be of" some advantage; thou gh in ' many occupations, 
owing to the great division of labour, a very small 
one. Henc e in civilised nations there will be some 
tendency to an incr ease both in the numb er and in the 
standard of the intellectu ally able. But I do' not wish 
to assert that this tendency may not be more than 
count erbalanced in other ways, as by the multiplication 

13 Quatrefages, 'Rev ue des 
(Jours l:lcientifiques,' 1867- 68;p . 
65f). 

H See the fifth and sixth 
columns, compiled from good 

VOL. I. 

an thorities, ill the table ill 
' Mr. E. H. Com­
parative Longevity ,'. 1870, p. 
115. 

p 
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which cannot be over-estimated; as all high intellectual 
work is carried on by them, ancl on such work, material 
progress ·of all kinds mainly depends, not to mention 
other and higher advanta ges. No doubt wealth when 
very great tends to convert men into useless dl:ones, - ........ --.J 
Qut their number is never large; and some degree of 1 

here occurs, for we daily see rich men, who 
happen to be fools or profligate, squandering away 
their wealth. 

Primo geniture with entailacl estates is a more direct 
evil, though it may formerly have· been a great 

by the creation of a dominant class, and 
any government is better than none. Most eldest 
sons, though they may ·be weak in body or mind, 
marry, whilst the younger sons, however superior'in 
these respects, do not so generally marry. Nor C:.tIr - --­

worthless eldest sons with entailed estates 
their wealth. But here, as the ' relations . 
civilised life are so complex that some compensatol'J\ 
checks intervene. The men who · are rich throu gh "­
primogeniture are· able to select generation after 
generation the more beautiful and charming women; I 

ancl these must generally be healthy in body ·a.nc1 " 
active in minel. The evil consequences,. such as they 
may be, of the continued preservation of the E'ame line 
of descent, without any selection, are checkecl by men 
of rank always wishing to increase their wealth and 
power; and this they effect by marrying heiresses. 
But the daughter s of parents who have produced 
single children, are themselves, as Mr. Galton 12 has 
shewn, apt to be sterile; and thus noble families are 
continually cut off in the direct line, and their · wealth 

12 '.Hereditary Genius,' 1870, pp. 132-140. / 

I 

( 

( 
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flows into some side 'chann el; but this 
chann el is not determined by superiority of any kind. 
. Although civilisation . thus checks in many ways the 
action of natural selection, it apparently favours the 

\ / ' better clevelopment of the body, by means of good 'r food ancl t4e freedom from occasion>!l hardsh lps. This 
may be inferred from civilised men having been found, 
wherever compareCl, to 11e physically stron ger than 
savagesY They appear also to have equal powers of 
endurance, as has been proved in , l1ulny adventui'ous 
expedition s. Even the great luxury of the rich can be 
but littl e detrim ental; ' for the expectation of life of 
our aristo cracy, at all ages and of both sexes, is ,very 
little inferior to that of healthy English lives in the 
lower classes.14 

We will now look to the intellectual faculti es. If in 
" -'€m,ch grade of society the members were divided into 

t 'liVO equal bodies, the , one including the intellectu ally 
fiuperior and the other the inferior, there can be little 

_I 
Even in the lowest walks of life, skill and ability must 

\, be of some advanta ge; though in ' many occupations, 
'owing to the great of labour, a very small 
one. Henc e in civilised nations there will be some 
tendency to an increase both in the number and in the 
standard of the int ellectually able. Blit I clo' not wish 
to assert that this tendency may not be more than 

in other ways, as by th e multiplication 

, J3 Quatrefages, 'Revue des 
'\ ()ours i:icientifiques,' 1867-68; p. 
, 650. ' 

H See the fifth and sixth 
' (;;olumns, compiled, from good 

, VOL. I I 

, authorities, in the table given in 
, Mr. E. R. Lankester's 
parative Longevity,' . 1870, p. 
115. 

p 
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of the reckless and improvid ent; but even to such as 
the se, ability must .be some ad';antage. 

It has often been objected to views like the fore­
going, that the most eminent men who have ever lived 
have left no offsprin g to inh erit th eir great int ellect.-
Mr. Ga1t<1n says/ 5 "I regret I am unable t o ·solve the [ 
<c simpl e questi on wheth er, and how far, men and 
. " women who are prod igies of genius are infertile. I 
"have, however, shewn that men of eminence are by 
"no means so." Great lawgivers, th e founders of 
beneficent great philosophers and discoverers 
in science, aid the progress of mankind in a far higher 
degr file by th eir works than by leaving a num erpus 
progeny. In .the case of cOl:poreal stru ctur es, it is 
the ' selecti on of the slightly better- endowed and the 
elimin ation of th e slightly less well -endowed indi­
vidu als; and not the preser vation of 
and rare anomalies, that leads to the advancement of a 
species.16 So it will be with the int ellectual faculti es', 
since the somewhat abler men in each grade of society 
succeed rather better than less able, and con­
sequentl y increase in number, if not oth erwise pre- / "\,. " 
vented. When in any nat ion th e standard of intellect 
and th e number of intellectua l men have increase d we . , . 

may expect from the law of th e deviation from an 
I1verage, that prodigies of geniu s will , as shewn by 
Mr. Galton, appear . somewhat more frequently than 
before. 

In regar d to the. moral quali.t ies, s?me elimination of 
the worst dispos iti ons is always in progress even in 
the most civilised na tion s. are executed, 

_ 16 ' Hereditary Genius,' 
p. 330. 

16 ' Origin S-pecies' (fifth 
18p9 b ,po 104. . " 
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or imprisoned for long periods, so that they cannot 
freely transmit their bad qualities. Melancholic and 
insane persons are confined, or commit suicide. Violent 
and quarrelsome men often come to a bloody end. 
The restless who will not follow any steady occupation 
-and relic of barbarism is a great , check to 
civilisation 17-emigrate to newly-settl ed countries, 
where they prove useful pioneers. Intemperance is so 
highly destructive, that the expectation of life of the 
intemperate, at the age of thirty for instance, is only 

,13' 8 years '; whilst for the rural labourer ,S of England 
at the same age it is 40' 59 years. I S Proflignte wo'men 
bear few childr en, and profligate men rarely marry; 
,both suffer from disease. In the breeding of domestic 
animals, the elimination , of those individu als, though 

,few in numb er, which are in any mark ed manner 
i,!lferior, is bv no means ' an unimportant element 

succ;ss. This eSl)ecially holds good with 
j injurious characters .which tend to reappear through 

/- reversion, such as 1lackness in sheep; and ,with man-
j. kind some of the worst dispositions, which occasionally 

without any assig'nable cause make their appearance in 
families, may pm'haps be reversions to a savage state, 
from which we are not removed by very many genera­
tions. This view seems indeed recognised in the 
common expression that such men are tlie black 'sheep 
of the family. . 

With civilised nations as far as an advanced standard , 
17 'Hereclitary Genius ' 1870 

p.347. " 
18 E. Ray Lankester ' Com­

Longevity,' 1870, p. 
115. 'Ihe table of the intem­
perate is from ' ,Vital 

Statistics.' In regard to profli­
aacy see Dr. Farr, 'Influ ence of 

on Mortality,'.' Nat. 
Assoc. for t4e PrcmotlOn of 
Social Science,' 1858. 

'{.. I 1 

p 2 
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of morality, and an incr eased number of go'od 
men are concerned, natural selection apP,f1,rently effects 
but little; though the fundamental social instincts ' 
were originally thus gained. But I have already said 
enough, whilst treating of the lower races, on the 
causes which leael to the advance of morality, namely, 
the approbation of our strengthening 
of our sympathies by habit-example and imitation­
reason-experience, and even self-interest-instruction 
during youth, and religious feelings. 

A most important obstacle in civiliseel;countries to 
an increase in the number of men of a superior class 
has been strongly insisted on by Mr. Greg and Mr. 
Galton,19 namely, the fact that the very poor and 
reckless, who are often degraded by vice, almost in- -:: 
variably marry early, whilst the careful and frugal, _- --./ , 
who are generally otherwise virtuous, marry late --i1ll ) 
life, so that they may be able to support 
and their children in comfort. Those who marry' 

, early produce within a given period not only a 'greater 
number of generations, but, as shewn by Dr. Duncan,2o 
they produce many more children. The children, 
moreover, that are born by mothers during the prim e / 
of life are heavier and ' larger, and therefore probably 
more vigorous, than those born ,at other periods. 
Thus the reckless, degraded, and often vicious meIIi­
bel'S of society, tend to increase at a quicker rate than 

19 'Fra ser's Magazine,' ,Sept. 
1868, p. 353. • Macmillan's 
Mao-azine ' Aug. 1865, p. 318. 

Go' (' l' , The Hev. F. W.l' arrar iraser s 
Mncr ' Au o- 1870 p. 2(4) takes 

Ub · ' 0·. ' 
a different View. 

20 • On the Laws of the Fer-
tility of Women,' in 'Trans act. 

Ro,Yal Soc.,' Edinburgh, vol. 
XXIV. p. 287; nuw pnblish ed 
separately under the title of 
'Fecundity, Fertility and Ste-
'1' " 8- ' n Ity, 1 {1. See, also, Mr. 

Galton, , Heredit ary Genius,' pp. 
352-3 57, for observations to thO 
above effect. 
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the provident and generally virtuous members. Or as 
Mr. Greg puts the case: "The careless, 'squalid, un­
" aspiring Irishman multiplies like rabbits: the frugal; 
"foreseeing, self-respecting, ambitious Scot, ster:p. in 
"his mora.lity, spiritual in his faith, sagacious and 
'.' disciplined in his intelligence, passes his best years 
"in struggle and in celibacy, marries late, and 
" few behind him. Given a land originally peopled by' 
«a thousand Saxons and a thousand Celts-and in a 
" dozen generations five-sixths of the population would, 
"be Celts, but five-sixths of the property, of the 
"power, of the intellect, woulel belong to the one­
"sixth of Saxons that remained. In the eternal 
" ' ·struggle for existenc;e,' it would be the inferior and 
" less favoured race thflt had prevailed-and prevailed 
t' by virtue not of its good qualities but of its faults." 
I, TLere are, 'however, some checks to this downward 
,tendency. We have seen that the intemperate suffer 
from a high rate of mortality, and the extremely 
profligate leave few offspring. The poorest classes 
u:owd into towns, and it has been proved by Dr. Stark 
from the statistics ,of ten years in ' Scotland,zl that at 

ages the death-rate is higher in towns than in 
rural districts, "and during the first five years of life 
"the town death-rate is almost exactly double that of 
" t,he rural districts." As these returns include both 
the rich and the poor, no doubt more than twice the 
number of births would be ' requisite to keep up the 
number of the very poor inhabitants in the towns, 

to those in the country. With wm:nen, 
lllarriage at too early an age is highly injurious; for 

21.' A.nnual of Births, De:lths, in Scotland, 
186 I, 11. 
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" 
it has been found in France that, "twice as many 
"wives under twenty die in the year, as died out of 
"the same number of the unmarried." The mort ality, 
also, of husbands under twenty is " excessively high," 22 

but what the cause of this may be, seems doubtful. 
Lastly, if the men who prudently delay marrying 
until they can bring up their families in comfort, were 
to select, as they often do, women in the prime of life, 
the rate of increase in the bett er class would be only 
slightly lessened. 

It was established from an enormous body of sta­
tistics, tak en during 1853, that the unmarri ed men 
throu ghout France, between the ages of twenty ancl 
eighty, die in a much larger proportion than the 
marri ed: for instance, out of every 1000 unmarri ed 
men, bet ween the ages of twenty and thirty, 11' 3. 
annually died, whilst of the marri ed only 6· f? dieG1,2f' 
A similar law was provecl to hold good, during the 
years 1863 and 1864, 'with the entire pop'ulation above 
the age of twenty in Scotland: for instance, out of 
every 1000 unmarried men, between the ages' of 
twenty and thirty, 14, 97 annually died, whilst of the 
marri ecl only 7' 24 died, that is less than ha1£.24 Dr. 
Stark remarks on this, "Bachelorhood is more de­
"structiV'e to life than the most unwhole l;lome trade s, 

22 These quotations are taken 
f.rom our highest authority on 
such questions, namely, Dr. 
Farr, in his paper 'On the In­
fluence of Marriage on the Mor­
tality of the French , People,' 
read before the Nat: Assoc. for 
the Promotion of Social Science, 
1858. 

o 2S Dr. Farr, ibid. The quota­
tions given below arc extracted 

the same str'iking paper. 
I have taken the mean of 
q,uiuquennial means, given 

III Tenth Annual Report 
of Bl[ths, Deaths, &c., in Scot­
land, 1867. 'l'he quotation 
from :Or .. Stark is copied froDl 
an artIcle III the' Daily ' News,' 
Oct .. 17th , 1868, which Dr. Farr 
conSIders very carefully written ., 
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" or than residence in an unwholesom'e house or district · 
. "where there has never been the most distant attempt 
"at sanitary improvement." He considers that the 
. lessened mortality is the direct result of "marriage, 
" and the more regular domestic habits which . attend 
"that state." He admits, however, that the intem­
pm'ate, profligate, and criminal classes, whose duration 
of life is low, . do not commonly marry; and it must 
likewise be admitted that men with a weak constitution, 
ill health, or any great infirru:ity in body or mind, will 
often not wish to marry, or will be rejected. Dr. 
Stark seems to have come to the conclusion that 
marriage in itself is a main cause of prolonged life, 
from finding that aged married men still have a 

. considerable advantage in this respect over the un­
"married of the same advanced age; but everyone 
anust have known instances of men, who with weak 

during youth did not marry, ancl yet have 
) survived to old age, though remaining weak, and 

with a lessened chance of life or of 
marrying. There is another remarkable circumstance 

. which. seems to support Dr. Stark's conclusion, namely, 
that widows and widowers in France suffer in c.om­
parison with the married a very heavy rate of 
mortality; but Dr. Farr attributes this to the poverty 
and evil habits consequent on the disruption 'of the 
family, and to grief. On the whole we may conclude 
with Dr. Farr that the lesser mortality of married 
than of unmarried men, which seems to be a general 
law, "is mainly due to the constant elimination of 
"imperfect types, and to thE? skilful selection of the 
" finest individuals out of each successive generation; " 
the selection relating only to the ma1'l'iage state, . 
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and actin g on all corporeal, int ellectu al, moral 
qualiti es.25 We may, th erefore, infer that sound and 
good men who out of pruden·ce remain for a tim e 
unm arried, do not suffer a high rat e of mort ality. 

If' the various checks specified in the two last 
paragraphs, and perh aps others as yet unknown, do 
not prevent the reckless; the vicious and otherwise 
inferior members of society from inyreasing l:),t a 
quicker rate than the better class of men, th e nation 
will retrograd e, as has too often occui'l'ed in the history 
Qf the world. We must remember that progre ss is no 
invariable rul e. It is very difficult to say why one 
civilised nation rises, becomes more · 'powerful, and 
spreads more widely, th an another; or why the same 
nation 'progresses more quickly at one time th an. at 
another. We can only say that it depends on anf 
increase in the actu al nuinber of the population , on 

. the number of th e men endowed with high int ellectuaI" 
and moral faculti es, as well as on their of 

Corporeal structur e appears to have littl e 
influence, ' except so far as vigour, of body leads to 
vigour of mind. 

It has been urged by several writer s that as high 
intell ectual powers are advant ageous to nation, th e 
old Greeks, who stood some grades higher in int ellect 
than any race that has ever existecl/ 6 ought, if the 
power of natur al selection were real, to have risen still 
higher in the scale, increased in number,· anc1 stocked 

• 26 Dr. Duncan remarks ( , Fe- " with the sickly and unfortu -
cundity F ertility,' &c., 1871, p. "nate." 
334) on 'this su bject ; "At ev.ery 126 See the ingenious and 
" age the healthy and beautl!u l na argumen t on this subject by 
" era over from the unmarned Mr. Galton, ' Hereditary Genius,' 

to the married, leaving pp. 340- 342: 
" theunmar.ried colum ns crowded 

/ 

( 
V 
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the whole of Europe. Here we have the tacit assump­
tion, so often made with respect to corporeal structures, 
that there is some innate tendency towards continued 
development in mind and body. But development of 

/' all kinds depends on many concurrent favoura.ble cir-
cumstances. Natural selection acts only tentatively. 

' Individuals and races may 'have acquired certain in-
)1 disputable advantages, and yet have perished from 

. failing in' other characters. The Greeks may have 
retrograded from want of coherence between the 
many small states, from the small size of their ' whole 
country, from the practice of slavery, or fl;om extreme 
sen'suality; for they did not succumb until "they 
"were enervated and corrupt to the very core." 27 

The western nations of Europe, who now so im­
measurably surpass their former savage progenitors, 

f and stand at the summit of civilisation, owe little or 
1 _ none of their superiority to direct inheritance from the 

, ,.bId Greeks, though they owe much to the written 
j works of that wonderful people. 

\ 
\ , 

Who can positively say why the Spanish nation, so 
dominant at Qne time, has been dist anced in the race. 
Tlie c1wakening of the nations of Europe from the dark 
ages is a still more perpl exing problem. At that early 
period, as Mr. Galton has remarked, almost all the 
men of a gentle nature, those given to meditation or 
culture of the mind, had no refuge except in the 
bosom of a Church which demanded celibacy; 28 . and 

' thjs could hardly fail to have had a deteriorating 

27 Mr. Greg,' Fra ser's Macra-
zine,' Sept. 1868, p. 357. 0' 

28 'Hereditary Genius' 1870 
pp. 357-359. '.rhe Rev.' F. w: 
Farrar (' Fraser's Mag.,' Aug. 

1870, p. 25;) a.l'gu­
ments on the other Side . . O. 
Lyell had already (' PrlDclples 
of Geology,' vol. ii. Hl68, p. 489) 
in a striking passage called 
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influence on each successive generation. During this 
same period the Holy Inquisition selected with extreme 
care the freest and boldest men in order ' to burn or 
imprison them. In Spain alone some of the best 
men-those who doubted :1lld questioned, and without 
doubting there can be no progress-were · eliminateel 
during three centuries at the rate of a thousancl a 
year. The evil which the Catholic Church has thus 
effected is incalculable, though no doubt 
balanced to a certain, perhaps to a large, extent in 
other ways; Europe has progressed at an 
unparalleled rate. 

The remarkable success of the English as colonists . , 
compared to other European natIOns, has been ascribed 
to their "daring and petsistent energy;" a result 
which is well illustrated by comparing ' the progress of 
the Canadians of English and French extraction. but ' 
who can how the English gained their en:rgy? ' 
There is apparently much truth in the belief th t\ 
the wonderful progress · of the United States, as 
as the chara?ter of the people,. are the results 0f 
natural selectIOn; for the more energetic restless 1 

. . ' , ane courageous men from all parts of Europe have . 
. h emI-

grated durmg t e last ten or twelve . generations to . 
that great country, and have there succeeded b t 29 

Looking to. the distant future, I do not think tha:Sthe 
Rev. Mr. Zmcke takes ali exaggerated view h h 

30 "All th . f w en e says: 0 er senes 0 events-as th t h' 

att ention to the evil influence of 
th e Holy Inqui sition in bavin g, 
throucrh selection, lowered the 

stan'Clarcl of int elligence b 

in Europ e. . 
29 Mr. Galton, 'Macmillan 's 

a W lch 

Magazine,' AU(Tllst 1865 
also,' ,', 0 ,p. 

ISm and Nat' '1 n DarwlU-
1869, p. 184 Ion a Life,' Dec. 

30 'Last "Vi . 
State s,' 1868 nter lQ the United 

,p.29. 

I 
! 
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"result ed in the cultur e of mind in Greece and that . , 
" which result ed in the empir e of Rome- only appear 
"to have purpose and value when viewed in connection 

/ " with, or rather as subsidiary to .... the great 
"str eam of Anglo-Saxon emigration to the west." 
Obscure as is the problem of the advance of civilisa­
tion, we can at least see that a nation which produced 
during a lengthened period the greatest number of 
highly int ellectual , energetic, brave, patriotic, and 
beney-olent men, would generally prevail over less 
favoured nation s. 

Natural selection follows from the stru ggle for 
exist ence; and this from a rapid rate of incr ease. It 
is impossible not to regret bitterly, but whether 
wisely is anoth er question, the rat e at which man 
t ends to incre ase ; . for thi s leads in barbarous trib es to 
infanticide and · many other evils, arid in civilised 

. , ations to abject poverty, celibacy, and to the lat e 
,/ marri ages of the prud ent. But as man . from 

the same physical evils as th e lower animals, he has no 
right to expect an immunity from the evils consequent 
on the stru ggle for existenc e. H ad he not ' been sub-
jected during primeval tim es to natur al selection, 
assuredly he would never have att ained to his present 
rank. Since we see in many parts of the world 
enormous areas of the most fertil e land capable of 
supporting numerous happy homes, but peopled 'only 
by a few wanderin g savages, it might be argued that 
the struggle for existence had not been sufficiently 

\\ severe to force man upwards to his highest standard. 
Judging from all that we know of man and the lower 

\ animals, there has always been sufficient variabilit y in 
th eir int ellectual and moral faculti es, for a steady 
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advance through natural selection. No doubt such. 
advance demands many favourable concurr ent cir­
cumstances; but it may well be doubted wheth er t:p.e 
most would have sufficed, had not the rate 
of increase been rapid, and the consequent struggle for 
existence extremely severe. It even appears from 
what we see, for inst ance, in parts of S. America, that 
a people which may be called civilised, such as the 
Spanish settlers} is liable to become indolent and to . 
retrograde , when the conditions of life are very easy. 
With highiy civilis ed nations contin1,led progr ess de­
pends in a subordinate degree on natural selection; 
for such nations do not supplant and exterminate one 
another as do savage tribes. Nevertheless the more 
intelligent members within the same community will 
succeed better in ·th e long run than the inferior, and. 
leave a more numerou s prog eny, and this is a form of 
natural selection. The efficient causes of pro ' 
gress seem to consist of a good education during youth 
whilst the brain is impr essible, and of a high stand ard 
of excellence, inculcate cl by the ablest and best men, 
embodied in the laws, customs and traditions of the . 
nation, and enforced by public opinion. It should; 
however, be borne in mind, that the enforcement of 
public opinion depends on 0111' appr eciation of. the 
approbation and of otliers ; and this 
appreciation is founded on our sympathy, which it can 
hardly be doubted was originally developed through 
natur al selection as one of the most important elements 
of th e social instinct s.31 

) 

81 I am much indebted to Mr. also, Broca, 'Les Selections,' 
John Morley for some good cri- ' Revue d'Anthr opologie,' 1872. -
ticisms on thi s subject: see, 
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On the evidence thcd all civilised nations were once 
ba1·barous.-The present subject has been 'treated in so 
full and admirable a manner by Sir J. Lubbock,32 l\1:r . 

. Tylor, l\fr. l\f'Lennan, and others, that I need here 
./ -give only the briefest summary of their results. The 

arguments recently advanced by the Duke of Argy1l33 
and formerly by Archbishop Whately, in favour of the 
belief that man came into the world as a civilil:led 
'being, and that all . savages have since undergone 
degradation, seem to me weak in comparison with 
those advanced on the other side. Many nations, no 
'doubt, have fallen .away in civilisation, and s9me may 
have lapsed into utter barbarism, though on this latter 
he.ad I have met with no evidence. The Fuegians 
were probably compelled by other conquering hordes 

I: _ to settle in their inhospitable country, and they may 
U { h ve become in consequence somewhat more degraded; 
OJ ' but it wouid be difficult to prove that they have fallen 

ucn below the Botocudos, who inhabit the finest 
l parts of Brazil. . 

The evidence that all civilised nations are the 
descendants of consists, on the one side, 
of clear traces of their former ' low condition in still-
existing customs, beliefs, language, &c.; and on the 
.other side, of proofs that savages are inclependently 
a1;>le to raise themselves a few steps in the scale 
of civilisation, and have actually thus risen. ' The 
evidence on the first head is extremely curious, bli't 
cannot be here given: I refer to such as that of 
the art of enumeration, which, ,as Mr. Tylor clearly 
shews by reference to the words still used in Borne 

32 'On the Origin of Civilisa­
'. tion,' 'Proe. Ethn ological Soc.,' 

Nov. 26, 1667 . 
• 83 'Primeval Man,' 1869. 
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places, originat.ed in countin g t he fingers, first of one 
hand and th en of th e other, llll cl lastly of the toes. 
We have traces of thi s in our <?wn decimal system, and 
in the Roman numerals, where, after the V., which 
is su'pposed to be an ahhrevatecl picture of a human 
·hand, we pass on to Vr., &c.,. ·when the other hand no 
'40ubt was used. So again, "wh en we spe ak of thr ee­
"score and ten, we are ' counting by the vigesima1 
." system, each score thu s ideally made, standing for 
"20-for 'one m'an ' as a Mexican or Carib would put 
" it." 34 Accordin g. to a large and inereasing school of 

.philologists, every language bears the marks of its 
·slow and gradual evolution. So it i$ with th e art 
·of writing, for letters are' rudiments of pictorial 
representations. It is hardly possible to read ' Mr. 
M'Lennan's work 35 and not admit that almost lJ. v 

.civiHsed nations still ret ain traces of such I'ude ha its , 
as the ' forcible capture of wives. What ancie t 
nation as the same author asks, can he named tha: t . " 
was originally monogamous? The primitive idea of 
justice, as shewn by the law hattIe and other 
customs of which vestig es still remain, ' was likewise 
_l;rlost rude. Many existing superstitions , are the 
remnants of former false religious beliefs. The 
highest form of religion-;-the grana idea 9f God 

54 'Royal Institution of Great 
Britain,1 ':March 15, 1867. .Also, 
, Researches into the Early His-

tion of the Origin of the Class, 
System of Relationship,' in 
'I'roc. American Acad. of Sci­
eJ.1.ces,' vol. vii. Feb. 1868. 

I 
I.. 

tory of. 
35 'PrimItIve 1860. 

See, likewise, an excellent 
evident ly br the SaD.1e. authQr, ' 
in the ' , North Brilish Review,' 
July, ] 86!). AI.s?, Mr. L. H. 

'A OopJecturaJ. Solu-

Prof. Schaaffhausen C' Ar.thro­
polog. Review' Oct. l S69 p. ( 
.373). remarks . 'on " the vestiges 9 
., of human sacrifices' found both 

. "in Homer and the Old 'l'esta- I 
I" ment." , . 
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hating sin and loving righteousn ess-was unknown 
during primeval times. 

Turning to the other kind of evidence. : Sir J. 
Lubbock has shewn that · some savages have recently 

Y :mproved a little in of their simpler arts. From 
the extremely curious a.ccount which he gives of the 
'weapons, tools, and arts, in use amongst savages in 
various parts of the world, it cannot be doubted that 
these have nearly all been independent discoveries, . 
excepting perhaps the art of making fire.3 6 The ' 
Australian boomerang is a good instance of one such 
independent discovery. The Tahitians when first 
visit ed had advanc ed in many respects beyond the 
inhabitants of. most of the other Polynesian islands. 
There are no just grounds for the belief that the high 
.culture of the native Peruvians ' and , Mexicans was 

.; derived from abroad; 37 many native plants 
/ . 9ultivated, and a few native animals domesticated. 
Ii ( yve should bear in mind that, jud ging from the small 
!'j mfluence of most mission aries, a wandering crew from 
J Jf ,some semi-civiliseel lanel, if washed to the shores of 

. ', ' America, would not have produced any marked effect 
on the natives, unless they had alr eaely become some­
what advanced. Looking to It very remote period in 
the history 0f the worlel, ' we find, to use Sir J. 
Lubbock's well-known terms, a paleolithic and neolithic. 
period; and no one will pretend that the art of 
grinding rough flint tools was a borrowed one. In all 

SG Sir J. Lubbock; 'P rehistoric 
'l'imes,' 2nd edit. 1869, cha p. 
xv. aT\.d xvi. et l'ctssim . See also 
the excellent 9th Ohapte r in 
Tylor's ' E arly History of Man-

" ki nd,' 2nd edit., 1870 . 

. 

37 Dr. F. Milller bas made 
some good remarks to this effect 
in the' Reise del' Nonlra.: A.r::­
thropolog. Theil,' .Abthell. ill. 

1868, s. 127. 
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places, ori ginated in counti ng "the fingers, first of one 
hand and th en of the other, :llld lastly of th e toes. 
We have traces of thi s in our own decimal sys tem, ancl 
in Roman numerals, where, after the V., whi ch ' 
is supp osed to be a,n abbrevatecl pictur e of a hum an. 
-hand, we pass on to VI. , &c" ,when the other h and no 
40ubt was used. So agajn, " when we speak of thr ee­
" score and ten, we are counting by the vigesimal 
," system, each score thu s ideally made, standin g for 
" 20-for 'on e man ' as a Mexican or Carib would put 
" it." 34 Accordin g, to a large and increasing school of 
'phil ologists, every language bears the marks of its 
·slow and gradu al evolu tion. So it i$ with the ar t 
,of writin g, for letters are ' rudim en,ts of pictori al 
r epresentations. It is , hardly possible to read ' Mr. 
,M'L ennan's work 35 and not admit that almost Ii 

,civiHsed nations still retain trac es of rud e ha its 
as the ' forcible captur e of wives. What ancie t 
nation as the same author asks, can be named tha: t . " 
was originally monogamous? The prim itive idea of 
justic e, as shewn by the law of battle and other 
customs of which vesti ges still rem ain, ' was likewise 
.:r;nost rude. :l\fany existin g superstitions , are th e 
remn ants of former false religious beliefs. The 
highest form of religion-;-the grand idea 9f God 

34 ' Royal Insti tution of Great 
Brit ain,1 'March 15, 1867. Also., 
'R esearches into the Early His­
tory of Mankind,' 1865. 

3D 'Prim itive 1865. 
See, likewise, an excellent al-ticle, 
,e,vidllll tly ]Jy the , s,ame . 
in the ' .N or th Bnll sh ReVIew, 
July , 1869. Als?, Mr. L. H. 

' fl Solu-

t ion of the Origin of the Class, 
System of Relationship,' in 
' l'roc. American Acad. Df Sci­
eJ),ces,' vol. vi i. Feb . 1868. 
Prof. Schaaffhausen C' Ar,thr o­

Review,' Oct. 1669, p. 
3'( 3). remarks , on. "th e vestiges 
" of hULnan sacrifices' found 'both 
" in Homer and the Old 'l'esta- I 

,. cement." . 
\ 
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hatin g sin and loving ri ghteou sIl,ess-w as unknown 
durin g primeval tim es. 

Turnin g to the oth er kind of evidence: Sir J. 
Lubbo ck has shewn th at· some savages have recently 

a little in some of their simpler arts. From 
- the extremely curiou s account which he gives of the 

weapons, tools, and art s, in use amongst savages in 
[' ·various parts of the world , it cannot be doubt ed that 

( these have nearly all been independent discoveries, . 
exceptin g perh aps th e art of makin g fire.36 The 
Australi an boomerang is a good inst ance of one sucJ;t 
independent The Tahiti ans when first 
visited had advanced in many respects beyond the 
inh abitants of. most of the oth er Polynesian islands. 
TEere are no just ground s for the belief that the high 
cultur e of the native Peruvi ans · and . lVIexicans was 

,. derived from abroad ; 37 many native plants were 
1 culti vated, and a few native animals domesticated. 

We should bear in mind that, jud ging from the small 
t influen ce of most missionaries, a wanderin g crew from 

,; some semi-civilised land, if washed to the shor es of 
\ America, would not have produced any marked effect 

\. 

on the na tives, unl ess they had already become some-
what advanced. L ookin g to a very remote period in 
the histor y 0f th e worlcl, ' we find , to use Sir J. 
Lubb ock's well-kn own terms, a paieolithic and 
period; and no one will pret end that the art of 
grinding rough flin t t ools was a borrowed one. In all 

86 Sir J . Lu bbock ' Prehistoric 
edit . '1869, chap. 

xv. al\d xv!. et passim . See also 
the excellent 9th Chapt er in 
Tylor's 'Early History of Man­
kin d,' 2nd edit ., 1870. 

87 Dr. F. MillieI' has madc 
some (Tood remarks to thi s effect 
in th ; ' Reise del' Novara.: .t\I?;­
thropolog. The il,' .Abthell. 1Il . 

1868, s. 127. 
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parts of Europe, as far east as Greece, in Palestine, 
India, Japan, New Zealand, and Africa, including 
Egypt, flint tools have been discovered in abundance; 
and of their use the existing inhabitants retain no 
tradition. There is also indirect evidence of their 
former use by the Chinese and ancient Jews. Hence 
there can hardly be a doubt that the inhabitants of 
these countries, which include nearly the whole civilised 
world, were once in a barbarous condition. To believe 
that man was aboriginally civilised and then suffered 
utter degradation in so many regions, is to · tftke a 
pitiably low view of human nature. It is apparently 
a truer and more cheerful view that progress has been 
much more general than retrogression; that man has 
risen, though by slow and interrupted steps, from a 
lowly condition to the highest standard as yet attained 
by him in knowledge, morals and religion. 

1 

r 
I 

I 

/ 
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OHAPTER VI. 

ON THE AFFINITIES AND GENE ALOGY OF MAN. 

"Position of m an in the animal series-The natural sys tem genea­
logical-Ad apt ive characters of slight vallie-Various small 
poin ts of resemblance between .man and the Quadrumana-Rank 
of man in the natural system-Birthplace and antiquity of rnan­
Absence of fossil connecting links-L ower stages in the genea logy 
of man, as inferred, firstly from his affinities and secondly from 
his structure -Early andro gyno us condition of the Vert ebrata­
Conclus ion. 

EVEN if it be granted that the difference betwe en man' 
: nd his nearest allies is as great in corporeal structure 

some naturali sts maint ain, and although we must 
gran t that the difference between them is immense in' 
mental power, yet the facts given in the earlier 
<:hapters appear to declare, in the plain est manner, 

man is descended from some lower form, notwith­
standi ng that cpnnecting-links have not hith erto been 
d iscovered. 

l\fan is liable to numerous, slight, and diversified 
variations, which are indu ced by th e same gener al 
-causes, are govern ed and transmitted in accordance with 
the same genera l laws, as in th e lower anima ls. Man 
has multiplied so Tapidly, that he has necessarily been 
expose d to st ruggle for exis tence, and conseq uent ly 
to selection. H e has given ri se to many races, 
'Some of whi ch differ so much fr om each other, that 
they have often been ranked by natura lists as distinct 

VOL. 1. Q 
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species. His boc1y is consbrnctec1 on tP tl i3f111W bomo .. 
logical plan as that of ath ol' ID!1mIDu.ls. He 1 asses 
throu gh th e same phases of embryological development. 
H e retain s many rudim enta ry and useless str uctures, ' 
which no doubt were once serviceable. Characte rs --,,­
occasionally make their re-appearanc e in him , which I 
we have reason to believe W!;ll'e possessed by his 
early . progenitor s. If the origin of man had been 
wholly different from that of all other animals, the se 
various appearances would be mer e empty deceptions; 
but such an admission is incredible. The se appear -
ances, on the oth er hand, are intelli gible, at least to a 
large extent, if man is the co-descendant with other 
mammals of some unknown and lower form. 

Some naturalists, from being deeply impr essed with 
. th e mental and spir itual powers of man, have divided the .____­

whole organic world into thr ee kingdom s, the Huma r 
the Animal, ancl the Vegeta ble, thu s giving to man a 
rate kin gdom.l Spiritual powers cannot be 
or classed by the naturalist: but he may endeavour to 
shew, as I have done, that the mental faculti es of man 
and the lower animals do not differ in kind, although ,/ 
immensely in degree. A difference in degree , howeve'r 
great, does not justify us in placing man in a distinct 
kingdom, as will perhaps be best illu strat ed by com­
parin g the mental powers of two insects, namely, a coccus 
or scale-insect and an ant, which undoubt eclly belong 
to the same class. The difference is here greater than, 
though of a somewhat different kind from, that betwer.n 
man and the highes t mammal. The female coccUS, 

I Isidore Geoffroy St. -Hilaire 
gives a detailed account of thp 
llosition assigned to man by 

variuus naturali sts in their 
fications : 'B: ist. Nat. Gel!:.' toro· 
ii. 1859, pp. 170-189 . ' 
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Wllilst YOUltg, attac h es i t self Py its prObOIlC!S to fli 

plau t ; su cks t h e sap, bub nevo r m oves agu,in; is 
fertili sed and lays eggs ; thi s is its whole history. 
On the oth er hand, t o describ e th e habit s and mental 
powers of work er-ant s, would r equire, as Pierr e Hub er 
has shewn, a large 'volum e ; I may, however, bri efly 
specify a few points. Ants certainly communi cate 
information t"o each other , and several unit e for the 
same work, or for games of play . They r ecognise their 
fellow-ants after month s of absence, and feel sympathy 
for each other. They build great edifices, keep them 
clean, close the doors in the evenin g, and post sentri es. 
They make roads as well as tunnel s und er rivers, and 
t empor ary bridges over them, by clinging togeth er. 
They collect food for the community, and when an 
object, too large for entr ance, is brought to the nest , 
th ey the door, and afterwards build it up again. 
;They store up seeds, of whi ch they' prevent th e gel' 

,.min ation, and which, if damp, are br9u ght up to the 
surface to ill·y. They keep aphid es and other insects 
as mil ch-cow s. They go out to battle in r egular bands, 
and fr eely sacrifice their liv es for the common weal. 
They emigrat e accordin g to a precon certed plan. They 
captur e slaves. They move the eggs of their aphid es, 
as well as th eir own eggs and cocoons, into warm part s 
of the nest, in order th at th ey may be qui ckly hatched ; 
and endless similar facts could be given. 2 On the 
whole, the difference in men tal power between an ant 
and a coccus is imm ense ; ye t no one has ever dreamed 

2 Some of the most int eresting 
facts· e1' published on the habits 
?f are given by i'l1r. Eelt, 
JU hIs' Naturalist in Nicaragua,' 
187-40. See also Mr. Moggnc1ge's 

ac1mil:able work, 'Harvest ioO" 
Ant s,' &c., 1873, a lso ' L'Instinct 
chez les I nsectes,' by M. GeorCl"e 
Pouchet, .' Revue des 
Monc1es,' F eb. 1870, p. 682. 

Q 2 
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of placing · these insects in distinct classes, much less 
. in distinct kingdoms. Nq doubt the difference is 

bridged over by other insects; and this is not the case 
with man and the higher apes. But we have every _ 

re.ason to believe that the breaks in the series are "'t 
simply the results of many forms having become 
extinct. 

Professor Owen, re.lying chiefly on the structure of 
the brain, has divided the mammalian series into foU:r "-

. sub-classes. One of these he devotes .to man; ' in 
another he places both the Marsupials and the 1\'lono­
tremata; so that he makes man as distinct from all 
other mamma,ls as are these two latter groui)s conjoined. 
This view has not been ,accepted, as far as I am aware, 
by any naturalist capable of forming an independent 
judgment, and therefore need not here be further 
considered. 

We can understand why a classification founded on 
.' \ 
any single character 01' organ-even an organ so won-
derfully compiex and important as the brain-or on \ "-
the high development of the mental faculties, is almost \ ,r­
sure to prove unsatisfactory. This principle has indeed '. / 
been tried with hymenopterous insects; but when thus / 
classed by their habits or instincts, the arrangement 
proved thoroughly artificiaP Classifications may, of 
course, be based on any character whatever ., as on size, 
colour, or the element inhabited; but naturalists have 
long felt a profound conviction that there is a natural 
system. This system, it is now generally admitted, 
must be, as far as possible, genealogical in arrangement, ! 
-that is the co-descendants of the same form must be 
kept together in one group, apart from the co-descend-

Westwood, 'Mod ern Class of Insects,' vol. ii. 1840, p. 87. / 
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ants of any other form; but if the parent-forms are 
related, so ,will be their ,descendants, and the two 
groups together will form a lar ger group. The amount 
of difference between the several groups-that is the 
amount of modification which each has 
expressed by such terms as genera, famili es, orders, 
and classes. As we have no record of the line s of 
descent, the pedigree can b'e discoverecl only by ob­
serving the degrees of resemblance between 'the beings 
which are to be classed. For this object num erous 
points of resemblance are of much more importanc e 
than the amount of similarity or dissimilarity in' a few 
points. If two langu ages were found to resemble each 
other in a multitude of words and points of construction, 
they would be universally r ecognised as having sprung 
from a common source, notwith standing that they 

aliffered greatly in some few words or p<Yints of con­
But with organic ,beings the points of 

resemblance must not consist of adaptations to similar 
habits of life: two anim::tls may, for instance, have had ' 
their whole frames modified for living in the water, 
and yet tliey will not be brought any nearer to each 
other in the natur al system. Hence we can see how 
it is that res emblances in several unimportant struc­
ture s, in useless and rudimentary organs, or not now 
functionally active, or in 'an embryological con,dition, 
are by far the most serviceable for ,classification; for 
the! can hardl y be due to adaptations within a late 
penod; and thu s they reveal the old lines of descent 
or of .true affinity. ' , 
, We can fm' ther see why a great amount of mochfi­
cation in some one character ought not to lead us to 
separate widely any two orga nisms. A part which 
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already differs much from the same part in other 
forms has already, accorcling to the theory of evolutlOn, 
varied much; .consequently it would (as .long as the 
organism remained exposed to the same exciting con- . 
ditions) be liable to further variations of the same 
kind; and these, if beneficial, would be preserved, ancl 
thus be continually augmented. ' In many cases the 
continueel development of a part, for instance, of the 
beak of a bird, or of the teeth of a mammal, would not 
aiel the species in gaining its food, or for any other 
object; but with man we can see no definite limit t() 
the continued development of the brain and mental 
faculties, as far as advantage is concernecl. Therefore 
in determining the position of man in the natural 
{)r genealogical system, the extreme development of 

(! , I 

his brain ought not to outweigh a multitude oJ..,,-:'::-"::" 
in other less important or quite un\ 

lmportant pomts. . . 
The greater number of naturalists who have taken 

into consideration the whole structure of man, in­
cluding his mental faculties, have followed Blumen­
bach and Cuvier, anel have placed man in a separate 
Order, under the title of the Bimana, and therefore on 
an equality with the orders of the Quadrumana, 
Carnivora, &c. Recently many of our best natUTalists 

recurred to the view first ' propoundecl by 
Lmnreus, so remarkable for his sagacity , and have 
placed man in the same Oreler with the Quadrumana, 
under the title of the Primates. The justice of this 
conclusion will be admitted: for in the first place, we 
must. in mind the comparative for 
classIficatlOn of the great development of the brain 
m man, ancl - that the strong ly-mark ed differences ' 

.­
! 

I 
/ 
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batween the skulls of man and the 
(lately insisted upon by Bischoff, Aeby, ancI others) 
apparently follow from their differently developed 
brains. In the second place, we must remember that 
nearly all the other and more important differences 
between man and the Quadrumana are manifestly 
adaptive in their nature, and relate chiefly to the 
erect position of man; such as ·the structure of his 
hand, foot, and pelvis, the curvature of his spine, and 
the position of his hBad. The family of Seals offers 
a good illustration of the small importance of adaptive 
characters for classification. These animals differ from 
all other Carnivora in the form of their bodies and in 
the structure of their limbs, far more than does man 
fro)ll the higher apes; yet in most systems, from that 
of Clivier to the most recent one by Mr. Flower;! !>ealr;; 

eFe ranked as a mere family in the Order of the 
1yJarnivora. If man had not been his own classifier, 

, dhe would never have thought of founding a separate 

(

. order for his own reception . 
. --. It would be beyond my limits, ancl quite beyond my 

knowledge, even to name the innumerable points of 
structure in which man agrees with the other Primates . 

. Our great an,atomist and philOflOpher, Prof. Huxley, 
has fully discussed this subject, 5 and concludes that 
man in all parts of his organization differs less from 
the higher apes, than these do from the lower mem­

of the same group. Consequently there "is no 
"justification for placing man in a distinct ordeL" 

In an early part of this work I brought forward 
"arioils facts, shewing how closely man agrees in 

4 'Proc. Zoo log. Soc.' 1863, p. 4. ' · . 
Jj 'Evidence as to Man's Place in Nature,' 1863, p. 70, et passim. 



232 THE DESCENT OF MAN. P ART I. 

constitution with the higher mammals; ancl th.is 
agreement must depend on our close similarity m 
minute structure , and chemical composition. I gave, 
as instances, our liability to the same diseases, ancl to 
the attacks of" allied parasites; our tastes in common 
for the same stimulants, and the similar effects pro­
cluced by them, as well as by various drugs, and other 
such facts. 

As small unimportant points of i"esemblance between 
man and the Quadrumana are not commonly noticed 
in systematic works, and as, when numerous, they 
clearly reveal our relationship, I will specify a few 
s1).ch points. The relative l)osition of our features is 
manifestly the same; and the various emotions are 
displayecl by nearly similar movements of the muscles 
and skin, chiefly above the eyebrows and round tl'\)f 
mouth. Some few expressions are, indeed, almost this 
same, as in the weeping of certain kip.ds of monkey , 
ancl in the laughing noise made by others, during 
which the corners of the mouth are drawn backwards, " \ 
and the lower eyelids wrinkled. The external ears 
are curiously alike. In man the nose is much more ,I 
prominent than in most monkeys; - but we may trace -
the commencement of an aquiline curvature in the 
nose of the Hoolock Gibbon; and this in the Semnopi­
thecus nasica is carriecl to a ridiculous extreme. 

The faces of many monkeys are ornamented -with 
beards, whiskers, or moustaches. The hair on the 
head grows to a great length in some species of 
Semnopithecus; 6 and in the Bonnet monkey (lltfacacus • 
mdiatus) it radiates from a point on the crown, with ill' j 
parting down the middle. It is commonly said that _ 

6 I sid. Geoffroy, ' Rist. N at. tom. ii. 1859, p. 217. 
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the forehead gives to man his noble and 
appearance; but the thick hair on the head of the 
Bonnet monkey terminates downwards abruptly, and 
is succeeded by hair so short and fine that at a little 

' r distance the forehead, with the exception of the eye­
brows, appears quite naked. It has been erroneously 

I asserteel that eyebrows are not present in any monkey. 
/._.,,", In the species just named the degree of nakedness 
, of the forehead differs in different individuals; and 

Eschricht states '7 that in our children the limit between 
the hairy scalp and the naked forehead is sometimes 

(

' not well denned; so that here we seem to have a 
trifling case of reversion to a progenitor, in whom the 
forehead had not as yet become quite naked . ..... ""-..-0..---

", It is well known that the hair on our arms tends to 
. J verge from above and below to a point at the 

This curious arrangement, so unlike that in 
hpost of the lower mammals, is common to the gorilla, 

)i:lhimpanzee, orang, some species of Hylobates, and even 

{ 

to some few American monkeys. But in Hylobates 
ct.C;ilis the hair on the fore-arm is directed downwards 

\ or towards the wrist in the ordinary manner; and in 
\ B. lar it is nearly erect, with only a very slight for-

\ ward inclination; so that in this latter species it is in 
a transitional state. It can hardly be doubted that 
with most mammals the thickness of the hair on the 
back and its direction, is adapted to throw off the rain; ' 
even the transverse hairs on the fore-legs of a dog 
may serve for this .end when he is coiled up asleep. 
NIl'. Wallace, who has carefully studied the habits of 
the orang, remarks that the convergence of the hair 

" 

7 'Uebet die Richtung del' Haare,' &c., Miillcr's 'Archiv fUr 
nat. und Phys.' 1837, s. 51. 
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towards the elbow on the arms of th e orang may be 
explained as serving to throw off the rain, for this 
anim al dur ing rainy weather sits with its arms bent, 
ancl with the hands clasped round a bran ch or over 
its head. Accordin g to Livin gstone, the gorill a also 
" sit s in peltin g rain with his hands over his head." S 

If the above explana tion is correct , as seems probable, 
the direction of the hair on our own arms offers a 
curiou s record of our former state ; for no one supp oses 
that it is now of any use in thr owing off th e rain; nor, 
in our present erect condition, is it prop erly dir ected 
for thi s purp ose. • 

It would , however, be rash to tru st too much to the 
principl e of adaptat ion in regard to th e dir ection of 
the hail' in man or his early progenitor s ; for it is 
impossible to stud y the figures given by Eschricht of 
the arrangement of the hair on the hum an fcetus (th is 
being the same as in the adult) and not agree with · 

. thi s excellent observet oth er and more compl ex 
causes have int ervened. The point s of convergence 
seem to stand in some relation to those point s iIJ. the 
embry o which are last in durin g development. 
There appears, also, to eXIst some relation between the ' 
arrangement of the hair on the limbs and the coul:se . , 
of the medull ary arten es.9 

It must not be supposed that the resemblances 
between man and certain apes in the above and in 

8 Quoted by Reade, ' The 
African Sketch Book,' vol. i., 
1873, p. 152. 

9 On the hair in R ylobates,' 
see' Nat . Ri st. of Mammals,' by 
C. L. Martin , 1841, p. 415. 
Also, I sid. Geoffroy on the 
American monkeys and other 

' R ist. Nat . Gen.' vol. ii. 

p. 216, 243, ESChriCht' .J : 1C
' 8. 46, 55, 61. Owen, 

nat. of Vertebrates,' yo1. iii. 
p. 619. Wallace ' Contr ibuti on,; i? Theory of Natura l Selec-
lOn , 1870, p. 344. . 

. '- -
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. many other points-such as in having a naked fore­
head, long tres .ses on' the head, &c.-are all necessarily 
the result of unbroken inheritance from a common 
progenitor, or of subsequent reversion. Many of these 
i.:Bsemblances are more probably due to analogous 
variation, which follows, as I have elsewhere attempted 
to shew/a from co-descended organisms having a 
simila r constitution, and having been acted on by like 
causes inducing similar modifications. With respect 
to the simil ar direction of the hair on the fore-arms of 
man and certain monkeys, as .this character is common 
to almost a11 the anthropomorphous apes, it may 
probably be attributed to inh eritanoe; but thi s is not 
certain, as some very distinct American monkeys are 
thus characterised. 

Although, as we have now seen, man has no just 
l'il?jht to form 'a separate Order for his own reception, 

may perhaps claim a distinct Sub-order or Family. 

0
rOf. ;E!uxley, in his last divides the Pri 'mates 

three Sub-orders; namely, the Antbropidre with 
, Jllan alone, the Simiadre including monkeys of all 

kinds, and the Lemuridre with the diversifiecl genera 
. of iemurs. As far as differences in certain important 
IJoints of structure are concerned, man may no doubt 
rightly claim the rank of a Sub-order; and this rank 
is too low, if we look chiefly to his mental faculties. 
Neverth eless, from a genealogical point of view j .t 

appears that this rank is too high, and that man ought 
" to form merely a Family, or possibly even only a Sub-

\

amilY.
o 

Hwe imagine three lines of descent proceeding ' 

10 'Ori gin of Species,' 5th edit. 348. 
1869, p. 194. 'The Variati on 11 'An Introduction to tbe 
f under of Animals,' 1869, 

J{ omestlCatlOn, vol. 11. 1868, p. p. 99 . 

• 
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from a common stock, it is quite conceivable two 
of the.ro might after the lapse of ages be so slIghtly 
changed as still to remain as species of the same 
genus, whilst the third line might become so 
modified as to deserve to rank as a elistinct Sub-famIly, 
Family, or even Order. But in this case it is almost 
certain that the third line would still retain through 
inheritance numerous small points of resemblance with 
the other two. Here, then, woule! occur the difficulty, 
at present insoluble, how much weight we ought to 
assign in our classifications to strongly-marked clif-
ferences in some few points,-that is, to the amount 
of modification undergone; anel how much to close 
resemblance in numerous unimportant points, as indi-
cating the lines of elescent or .genealogy. To attach 
much weight to the few but strong differences is the 
most obvious and perhaps the safest course, though it 
appears more correct to pay great attention to t e 
many small resemblances, as giving a truly natura. 
classification. 

In forming a judgment on this head with reference 
to man, we must glance at the classification of the 
Simiadre. This family is divided by almost all natural- / 
ists into the Catarhine group, or Old World monkeys, 
all of which are characterised (as their name expresses). 
by the peculiar structure of their nostrils, and by 
having four premolars in each jaw; and into the 
Platyrhine group or New World monkeys (including 

very sub-groups), all of which are charac,- J 
tensed by dIfferently constructed nostrils, and by having 
six premolars in each jaw. Some other small 

be Now man unquestionably belongS I 

lU hIS dentItIOn, lU the structure of his nostrils, ana. 
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some other respects, to the Catarhine 01'" Old World 
<liTision; nor does he resemble the Platyrhines more 
closely than the Cata,rhines " in any characters, except­
ing in a few of not much. importance and a,pparentlyof 
an adaptive ' nature. It is therefore against all pro­
bability that some New World species should have 
formerly varied and produced a man-like creature, 
with all the distinctive characters proper to the Old 
World division; losing at " the same time all its own 
<listinctive characters. There can, consequently, hardly 
be a doubt that man" is an off-shoot from the Old World 
Simian stem; and that under a genealogical point of 
view he must be classed with the Oatarhine division.12 

The anthropomorphous apes, namely the gorilla, 
orang, and hylobates, are by most natura­

.lists separated from the other Olel W orlel monkeys, as 
a distinct sub-group. I am aware that Gratiolet, 

. relying on the of the brain, does not. ad.mit 
the existf,lnce of thIS sub-group, and no doubt It IS a 

(

rOken one. Thus the orang, as Mr. St. G. l\'Iivart 
TCmarks ,13 "is one of the most peculiar and aberrant 
"forms to be found in the Order." The remaining 

\ J1on-anthropomorphous Old World monkeys, are again 
. divided by some naturalists into two or three smaJler 
sub-groups; the genus Semnopithecus, with its peculiar 
sacculated stomach, being the type of one such sub­
group. But it appears from M. Gaudry's wonderful 

12 This is " nearly the same 
d assificationas tha t provisionally 
adopted by Mr. St. George Mi­
vart C'Transact. Philosoph. Soc.' 
l S67,·p. °300), who,. after sepa­
JatillO" the Lemurid re, divides 
t he t emainder of the Prim ates 
onto the Hominidre, the Simiadre 

which answer to the Catarhines, 
the Cebidre, aud the Hapalidre,­
these two latter grollps answering 
to the Platyrhin es. Mr. Mivart 
still abides by the same view; 
see ' Natur e,' 1871, p. 481. 

13 'Transact. Zoolog. Soc.' vol. 
vi. 1867, p. 214. 
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discoveries in Attica, that during the Miocene period 
a form existed there, which connected Semnopithecus 
and Macacus; and this probably illustJ;ates the manner 

. in which the other and higher groups were once 
blended together. . 

If the anthropomorphous apes be admitted to form a, 

natural.sub-group, then as man agrees with not 
only in all those characters which he possesses ' in 
'common with the whole Catarhine group, but in other 
peculiar characters, such as the absence of a tail and of 
callosities, and in general appearance, we may infer 
that some ancient member of the anthropomorphous 
sub-group gave birth to man. It is not probable that, 
through the law of analogous variation, a member of one 
of the other lower sub-groups should have given rise to 
a ,man-like creature, resembling the higher anthropo­
morphous apes in so many respects. No doubt man, 
in comparison with most of his allies, has 
extraordinary amount of modification, chiefly in: cons ,­
quence of the great development of his brain and his " 

, erect position; nevertheless, we should bear in mind 
that he "is but one of several exceptional forms of 
" Primates." 14 , I 

Every naturalist, who believes in the principle of 
evolution, will grant that the two main divisions of the 
Simiadre , namely the Catarhine and Platyrhine monkeys, 
with their sub- group s, have all proceeded from some oue 
exti-emely ancient pro genitor. The early descend ants 
of this pro genitor, before they had diverged to any 
considerabl e extent from each oth er, would still hav e 
formed a sin gle natural group; but some of th E! speci es 
or incipi ent genera would have already begun 'to indicat e 

T ' .j 
14 Mr. St. G, M ivart,' rnnsact. Phil. Soc.' 1E67, p. 410. 

I 
t 

1 
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by their diverging characters the future distinctive 
m.arks of the Catarhine and Platyrhine divisions. Hence 
the members of this supposed ancient group would not 
have been so uniform in their dentition, or in the 

f
:structure of their nostrils, as are the existing Catarhine 
monkeys in one way and the Platyrhine s in another way, 
but would have resembled in this respect the allied 
Lemurid rn, which differ greatly from each other in the 

,,"--" . form ofth eir muzzles,I5 and to an extraordinary degre e 
in their dentition. 

The Catarhine and Platyrhine monkeys agree in a 
multitude of characters, as is shewn by theirunque s­
tionably belonging to one and the same Order. The 
many characters which they possess in common can 
hardly have been independently acquired by so many 
distinct species; so that these characters must have 
been inh erited. But a naturalist would undoubt edly 
have ranked as an ape or a monkey, au ancient form 
which possessed many characters common to the 
rhine and Platyrhine monkey s, other characters in an 
interm ediate condition, and some few, perhaps, distinct 
from tho se now ' found in either group. And as man 
from a genealogical point of view belongs to the 
Catarhin e or Old World stock, we must conclude, 
however much the conclusion may revolt our pride , 
that Our early pro genitors would have been properly 
thus designated. 16 But we must not fall into the 
error of supposing that the early proge nitor of the 

J5 Messrs. Muri e an d Mivart 'Sammlu llg'. gemein. wissel?' 

\

' on th e L em. uroidea, 'T ran sact. Vortr age,' 1868, s. 61. Also h1s 
... Soc.' vo l. v ii. 1869, p. 5. ., Natiirli cbe Scbiipfungsge­

has come to this schichte ,' 1868, in which he gl yes 
same conclusion. See ' U eber in detail hi s views on the genea-
die En ts tch ung des Men- logy of man. 

in Vir chow's 
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· whole Simian stock, including man, was identical with, 
or even closeiy resembled, any existing ape or monkey. 

On the Birthplace ancl Antiquity of Man.- We are 
. naturally leer to enquire, where was the birthplace 
. man at that stage _ of descent when our progenitors 
.diverged from the Catarhine stock? The fact that they 
belonged to this stock clearly shews they in- , 
habitated the Old World; but not Australia nor any ':-::-.,,-
oceanic island, as we may infer from the laws of geo­
.gra.phical distribution. In each great region of the 
worlc1 the living mammals are closely related to the 

· ·extinct species of the same region. It is therefore 
probable that Africa was formerly inhabited by 
-extinct apes closely allied to the gorilla and chimpan­
zee; and as these two species are now man's nearest 
allies, it is somewhat more probable that our early 
progenitors lived on the African continent than else­
where. But it is useless to speculate on this subject· 
for two or three anthropomorphous apes, one the 
Dryopithecus 17 of Ladet, nearly as large as a man, 
and closely allied to Hylobates, existed in Europe 
.during the Miocene age; since so remote a period 

· the earth has certainly undergone many great revolu­
tions, and there has been ample time for migration on 
the largest scale. 

At the period and place, whenever and wherever it 
was, when man first lost his hairy covering, he probably 
inhabited a hot country; a circumstance favourabl e for 
the frugif erous diet on w.hich, judgin g from analogy, 
he subsi sted. We are far from knowing how long ago 

17 Dr. O. Forsyt h lUajor, ' Sur 
les Singes Fossiles tro tlves en 

Italie ;' 'Soc. Ital. des Se. Nat.' / 
tom. xv. 1872. 
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it was when man first diverged from the Catarhine 
stock; but it may have occurred at an epoch as remote . 
as the Eocene period; for that the higher apes hall 
diverged the lower apes as early as the Upper 
Miocene period is shewn · by the existence of the Dryo­
pithecus. We are also quite ignorant at how rapid a 
rate organisms, whethei· high or low in the scale, may 
be modified under favourable circumstances; we know, 
however, that some have retained the same form during 
an enormous lapse of time. From what we see going 
on under domestication, we learn that some of the co­
descendants of the same species may be not at all, some 
·a' little, and some greatly changed, all within the same 
period. 'rhus it may have been with man, who has 
undergone a great amount of modification in certain 
characters in comparison with the higher apes. 
-- The great break in the organic chain between man 
and his nearest allies, which cannot be bridged over by 
fJ'ny extinct or living species, has often been advanced 

( 

Jb3 a grave objection to the belief that man is de­
from some lower form; but this objection 

, wIll not appear of much weight to those who, from 
general reasons, believe in the general principle 
of evolution. Breaks often occur in all parts of the 
series, some being wide, sharp and defined, others less 
so in various degrees; as between the orang and its 
nearest allies-between the Tarsius and the other 
Lemuridro-between the elephant, and in a more strik­
ing manner between the Ornithorhynchus or Echidna, 
and all· other mammals. But these breaks depend 
merely ' on the number of relatei\. forms which have 
become extinct. At some future period, not vel"y 
distant as measured by centuries, the civilised races of 

vOL. I. R 



242 THE DESCENT OF MAN. PAR T .i. 

man will almost certainly exterminate, and rep race, the 
savage races throughout the world. At the same time 
the anthropomorphous apes, as Professor Schltaft'hausen 
has remarked,1 8 will no doub.t be exterminated. The 
break between man and his nearest allies will then be "'-, 
wider, for it will intervene between man · in a m01'e 
civilised state, as we may hope, even than the Cauca­
sian, and some ape as low as a baboon, instead of as 
now between the negro or Australian and the gorilla. 

With respect to the absence of fossil remains, serving 
to connect man with his ape-like progenitors, no one 
will lay much stress on this fact who reads Sir C. 
Lyell's discussion/ 9 where he shews that in all the 
vertebrate classes the discovery of fossil remains has 
been a very slow and fortuitous process. Nor should 
it be forgotten that those regions which are the most 
likely to afford remains connecting man with som,e 
extinct ape-like creature, have not as yet been searchel 
by geologists. . 

Lower Stages in the Genealogy 01. JJfan.- We ha v( 
s een that man appears to have dIverged from the-­
.Catarhine or Old World ·division of the Simiadce, after 
ihese had diverged from the New World division. We ' 
will now endeavour to follow the remote traces of his 
aenealogy, trusting principally to the mutual affinities 
between the various classes and orders, with some 
slight reference .to the period s, as far as ascertain ed, 
of their succ eSSIve appear ance on the earth. l ' he 
Lemuridre stand below and to the Simiailre, aud 

constitute a very distinct famIly of the Primates, 01"! 
18 Anthropological Review,' PI?· 583- 585. __ ' Antiquity 

April, 1867, p. 236. , of Man, 1863, p. 14;). . 
19 'El ements of Geology, 

. . 
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according to H ackel and others, a distinct Order. 
This group is diversified and brok en to an extra­
ordinary degree, and includ es many aberrant forms. 

has, therefore, probably suffered much 
-1\i[ost of the remnants survive on isl ands, such as 
Madagasca r and the Malayan archipelago, where they 
have not been exposed to so severe a competition as 
they would have been on well-stocked continents. 
This group likewi se pres ents many gradations, leading, 
as Huxley remarks, 20 "insensibly from the crown and 
<c summit of the animal creation down to creatures 
" from. which there is but a step, as it seems, to the 
<C lowest, smallest, and least int ellig ent of the placental 
"mammalia." From these various considerations it is 
probable that the Simiadw were originally developed 
from the pro genitors of the existin g Lemuridre; and 
t.hese in their turn from forms standing very low in 

e mammali an series. 
The Marsupials stand in many import ant characters 

below the placent al mammals. They appe.ared at an 
earlier geological period, and their range was formerly 
Illuch more extensive than at pre sent. H ence . the 
Placentata are generally supposed to have been derived 
from th e Implac entata or Marsupials; not, however, 
from form s closely resem-bling the existing Marsupials, 
but fro.m their early progenitors. The Monotremata 
are allied to the Marsupi als, formin g a third 
and stIll lower division in the grea t mammalian series. 
The! are represented at the present day solely by the 
Orlllthorhynchus and E chidn a ; and these t wo forms 
may b-a safely consid ere d as r elics of a much larger 
group, repres.entativ es of ; hich have been preserved in 

20 'Man' s Place in Nature,' p. 105. 
R 2 
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man will almost certainly exterminate, and reprace, the 
savage races throughout the world. At the same time 
the anthropomorphous apes, as Professor Schaaffhaus en 
has remarked,1 8 will no doub,t be exterminated. The 
break betw een man and his nearest allies will then be -.... 
wider, for it will intervene between man ' in a more " 
civilised state, as we may hope, even than the Cauca­
sian, and some ape as low as a baboon, instead of as 
now between the negro or Australian and the gorilla. 

With respect to the absence of fossil remains, servino-o 
to connect man with his ape-like progenitors, no one 
will lay much stress on this fact who reads Sir C. 
Lyell's discussion,19 where he shews that in all the 
vertebrate classes the discovery of fossil remains has 
been a very slow and fortuitous process. should 
it be forgotten that those regions which are lihe most 
likely to afford remains connecting man ..sOmfl 
extinct ape-like creature, have not as yet been'search! 
by geologists. -

, 
Lowet· Stages in the Genealogy of Man.- W 

:seen that man appears to have diverged from -, " "­
,Catarhine or Old World division of the Simiac1re, after / 
-these had diverged from the New World division. We / 
will now endeavour to follow the remote traces of his 
O'enealogy, trusting principally to the mutual affinities 
between the various classes and orders, with Some 
slight referenc e to the periods, as far as ascertain ed, 
of their successive appearance on the earth. The 
Lemuridre stand below and near to the aud 
constitute a very distinct family of the or, I 

18 Review,' 1865, 583- 585. ,_" AntiqUit/ ( 
April, 186 (, p. 236. , of Man, 1863, p. 140. , 

19 'El ements of Geology, 

. ' 
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according to H ackel and other s, a distinct Order. 
This group is diversified and brok en to an extra­
ordin ary degree, and includes many aberr ant forms. 

has, therefore, probably sufl'erecl much 
, ,, -ili[ost of the remnants survive on isl ands, such as 

) 

Madagascar and the Malayan archip elago, where they 
have not been exposed to so severe a competiti on as 
they _ would have been on well-st ocked continents. 

, . This group likewis e pre sents many gradation s, leading, 
as Huxley remarks,2 ° "ins ensibly from the crown and 
"' summit of the anim al creation down to creatur es 
"' from . which there is but a step, as it seems, to the 
"' lowest, smallest, and least int ellig ent of the placent al 
"mamm alia." From thes e various considerations it is 
prob able that the Simiadm were originally developecl 
from the prog enitors of the existin g Lemurid ffi ; and 
these in their turn from forms standing very low in 
the mammalian series. 

The Marsupials st and in many import ant characters 
below the placent al mammals. They app ear ed at an 

{
' earli er geological period, and their raBge was formerly 

much mor e extensive than at present. H ence . the 
Placentata are genera lly suppo sed to have been deriv ed 
from the Implacentata 01' Marsupi als; not, however, 
from,form s closely r esem'blin<Y the existin g Marsupi als, 

ut fro:n their early pro genitors. The 
are plamly allied to th e lVl al'supi als formin fY a thu'd 
and still lower division in the gr eat series. 
The! are represented at the present day solely by the 
Ol'mthorhyn chus and E chidna; and th ese t wo forms 
Dlay b'8 safely considered as relics of a much larger 
group, repl'es,entatives of ';hi ch have been preserved in 

20 'Man 's P lace in Natu re,' p. 105. 
R 2 
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some £o;vonrI11Jle concurrence . of 
ciroumstances. The 'Monohemn,tn, are eminently In­

teresting, as leading in several importn.nt points of 
structur e towards the class of reptile s. 

In attempting to trace the genealogy of the Ma.m--- .. 
malia, and therefore of man lower down in the 
we become involved in and greater obscurity; · 
'but as a most capable judge, Mr. Parker, has remarked, 
we have good reason to believe, that no true bird or 
reptile intervenes in the direct line of descent. He 
who wishes to see what inO'enuity and knowledge can 
effect, may consult Prof. °Hiickel's works.21 I win 
content myself with a few general remarks. Every 
evolutionist will admit that the five great vertebratE! 
I 'b' s c namely, mammals, birds, reptiles, amphl lan, 

and fishes, are descendecl from some one prototype. 1 

for they much in common, especially during then
f 

embryomc state. As the class of fishes is the most 
lowly organised, and appeared before the others, 

conclude that all the members of the vertebrate ' 
km?dom are derived from some fishlike animal. The 
behef that a' 1 " h t . mma s so dIstmct as a monkey an elep an, / 
a humm b' d 'ld ( 11 h mg- 11' ,a snake, a frog, and a fish, &c:, coU 

! 

a ave sprung from the same narents will appear 
monstrous to th h .1:" t ' . ose w 0 have not attended to the recen 

progress of natural history. For this belief implies 

21 Elabomte tables ar ' 
in 'Generelle 
(B \". OO'le 

" 11. S. C lll. and s. 425) ' "and 
With especial t 
man 1ll his' Natiirl iehe Seh" 0 

,1868. 
Huxley,lll reVleWlO<T this btt ., 
work (' The 1869 er , , p. 

42) says, that he considers 
phylum or lines of desce,n bl 
the Vertebrata to be adnllra h 
discussed by H ackel, aU 
he differs on some poi!l.ts,. te 
expresses, also, his high of 
of the general tenor and Spll'l 
the Whole work. 
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,the fOrmer exiateJ:tc<;l of liI!,ks binding closely together 
all these forms, now so utt erly unlike. ' 

Neverth eless, it is certain tha t groups of animals 
.have existed, or do now exist, which serve to connect 

,- of the great vertebrate classes more or less 
.closely. We have. seen that the Ornithorhynchus 
,graduates towards reptil es ; and Prof. Huxley has 
.discovered, ane1 is confirmed by Mr. Cope and others, 
that the Dinosaurians are in many important characters 
int ermediate between certain reptil es and certain birds 
-th e birds referred to being the ostrich-tribe (itself 
.evidently a widely-di ffused remn ant of a larger group) , 
.and the Archeopteryx, that stran ge Secondary bird, 
with a long lizard-like tail. Again, according to Prof. 
Dwen,22 the lch th yosa urians-gre a t sea-lizards fur­
nished with paddles-pr esent maIl:Y affinities with 
.fishes, or rather, according to Huxley, with amphihians; 

class which, includin g in its highest division frogs 
/ i.and toads, is plainly allied to·the Ganoid fishes. These 

{
' latter fishes swarmee1 durin g the earlier geological 

periods, and were constructed on what is called a gene­
\ '. l'alised type, that is, they presented diversified affini-

ties with other gi'oups of organisms. The Lepidosiren 
is also so closely allied to , amphibian s and fishes, that 
n3ltur alists long disput ed in which of these two classes 
to rank it; it, and also some few Ganoid fishes, have 
been preservecl from utt er extinction by inhabiting 
ri vers, which are harbours of refuge, and are related 
to the great waters of the ocean in the same way that 
islanCl;l are to contin ents. 

Lastly, one single member of the immense and 
.diversified class of fishes, namely, the lancelet or 

22 'Palmontology," 1860, p. 199. 
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'am'phio xus, is so different from all oth er fishes, that 
H ackel maint ains t hat it ought to form a distin ct class 
in th e ver tebrate kin gdom. This fish is remark able 
for its negati ve charac ters ; it can hardly be said t o 
possess a brain, vert ebral column, or heart, &c.; so 
that it was classed by the older' natur alists amongs t 
the worms. Many years ago Prof. Goodsir perceived 
that th e lancelet presented some affiniti es with th e 
Ascidians, which are invert ebrate, herm aphr odit e, 
marin e creat ur es perm anently attached to a supp ort. 
They hardl y appear like animals, and consist of a 
sim})le, tou gh, leathery sack, with two small proj ecting 
.orifices. They belong to th e M.ullu scoida 'of Huxley­
a lower division of the great kingdom of th e Mollu sca ; 
.but th ey have recently been placed by some natur alist s 
amongst the Vermes or worms. Their lan re 
l'esemble tadpoles in shape,23 and have the power ,of 
swimmin g freely about. IVL R OVltle,vsky has lat ely 
o'bserve d that th e larvEe of Ascidians are r elate d to the ' 
Ver tebrata, in their manner of development, i·n the 
r elative position of the nervous system, and in pOssess­
ing a stru cture closely like th e chorda of 
vert ebrate animals ; and in thi s he has been since 
confirmed by Pro f. Kup ffer. M. Rovalevsky wri tes to 

microscope, plainly divided by 
tl'flnsverse opaque partition s 
wbich I presume represent 

I 
J 

2S At the Falkland Islands I 
'bad the satisfaction of seeing, 
'in Apri l 1833, and therefore so?,!e 
years before any other naturalIst , 
the locomotive larval of a . com­
pounel Asciclian, closely allIed 
Sy noicum, bu t apPaI:ently 
cally distinct It. Th e tal l 
was about' five tImes as as 

.t he oblong head, and termmated 
in a very fine filament. Jt ,,:as, as 
sketched by me lUldel' a Simple 

great cells figured 'by Kovalev-
sky. At an early stage of de­
velopment the tail was closely I 
coileel round the head of the 
larva. . 

24 ' Memoires de l' Acad. des 
Sciences de St. Pctelsbour O" / 
tom .. x. No. 15,1866. 0 ) 
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me from Nn.ples, that he has now carried these observa­
tions 'yet further, and should his results be well estab­
li shed, the whole will form a discovery of the very graa test 
value. Thus, if we may rely on embryolo gy, ever the 
safest guide in classification, it seems that we have at 
last gained a clue to the source whence the Vertebrata 
were deriv ed.25 "Ve should then be justified in be­
li eving that a,t an extrem ely remote period a gro up of 
animals exist ed, resembling in many respects the larvre 
of OUT present Asoidians, which diverged into two 
great branches-the one retrograding in development 
and producjng the l)resent class of Ascidians, the other 
ri sing to the crown and summit of the animal kingdom 
by giving birth. to the Vertebrata. 

We have thus far endeavour ed .rud ely to trace the 
genealogy of the Vertebrat a by th e aid of their mutual 
affinities. We will now look to man as he exists; and 

/ ,we shall, I think, be able partially to restore thfr 
J of OUT early progenitors, during , successive 

periods, but not in due order of timr;l. This can be 
,effected by means of the rudiments which man still 
retain s, by the characters which occasionally make 
their appearance in him through reversion, and by 
th e aid of the principl es of- morphology and embryology. 

25 But I am bound to add 
thftt compete nt jud ges dis­
pute for instanc e, 
M. a series of paper s in 
th.e. Archr,:es de Zoologie Ex­
]Jenmentale, for 1872 . Neve r­
the less, th is naturalist remftrks ' 
p. 281, de 

• "Iar ve aSCldienne en dehor s de 
"tout e hypothe se et de tout e 
"th eOl'ie, nOllS montre comment 

" la natur e peut proiluire la dis­
" position fondam entalc du type 
" v'erteo l'e (l'existence .d'nn e 
" corde dorsal e) chez un 
"lEibre par la seule condItIOn 
" vitale de l'adaptation, et cette 
"simple possibili til clu passage 
" supprime l'abime les cle,ux 

encore bien en 
" icrnOl'e par OU Ie passage s est 
" en realitil." 
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The various facts, to which I shall here allude , have 
been given in the previous chapters. 

The early progenitors of man must have been once 
covered w.ith hair, both sexes having beards; their 
ears were probably pointed, and capable of movement; y> 

and their bodies were provided with a tail, having the 
proper ,muscles.' Their limbs ancl bodies were also 
acted on by many muscles which now only occasionally 
reappeal', but are normally present in the Quadru-
mana. At this or some eadier period, the great artery 
and nerve of the humerus ran through a supra­
condyloid foramen. The intestine gave f<?rth a much 
larger diverticulum or crecum than that now 
The foot was then prehensile, jud ging from the con-
dition of the great toe in the fretus; and our pro-
genitors, no doubt, were arborea l in their habits, and 
frequented some warm, forest-clad land. The male,s 
had great canine teeth, which served them as formidable 
weapons. At a much earlier period the uterus was \, 

dhouble; the exclt·eta
t 

wdebre oa and ;"". _ 
t e eye was pro ec e y a U 1 l' lllC 1 ating 
membrane. At a still earlier the progenitors of man 
must have been aquatic in their for morphology 

,plainly tells us that our lungs consIst of a modified 
swim-bladder, which once served as a float. The clefts 
on the neck in the embryo of man show , where the 
branchire once existed. In the lunar or weekly re-

" current periods of some of we apparently 
still retain traces of our prImordIal bIrthplace, a shore 
washed by the tides. At about this same early -ueriod 
the true kidneys were replaced. by the corpora wolffiana. r' 
The heart existed as a simple pulsating vessel; and 
the chorda dorsalis took the place of a vertebral 
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column. ' These early ancestors of man, thus seen in 
the dim recesses of time, must have been as simply, or 
even still 1110re simply organised than the lancelet or 
amphioxus . 

.. There is one other point deserving a fuller notice. 
It has long been known that in the vertebrat e kingdom 
one sex bears rudiments of various accessory parts, 
appertaining to the reproductive system, which pro­
perly belong to the opposit e sex; and it has now been 
ascertained that at a very early embryonic period both 
sexes possess true male and female glands. H ence 
some remote progenitor of the whole vertebrate king­
dom appears to have been hermaphrodite or andro­
gynous .26 But here we encounter a singular difficulty. 
In the mammalian class the males possess rudim ents 
of a uterus with th e adjacent pas sage , in their vesiculre · 
prostaticre; they bear also rudiments of mammre, 
some male Marsupials have traces of a marsupial sack.27 

Other analogous facts could be added. .fu.'e we, then, 
,) to suppose that some extremely ancient mamm al con-

tinu ed androgynous, aft er it had acquired the chief 
distinctions of its cbss,. and therefore after it had 
diver ged from the lower classes of the vertebrate 
kin gdom? This seems very improb able, for we have 
to look to fishes, the lowest of all the classes, to find any 

2G This is the conclusion of 
Prof. Gegenbaur , one of the 
highest auth orities in compara. 
tive anatomy; see ' GrundziiO'e 
del' vel'gleich. Anat.' 1870, os. 
876 . The result bas been ar­
rived aJ:. from study 

\ 

of the Amphlbla ; but It appears 
from the researches of Wa ldeyer 

-{as quoted in 'J oumal of Anat. 
, and Pbys .' 1869, p. 161), tbat 

the sexua l organs of even" tbe 
"high er vertebra ta are, in their 
" early condit ion, hermaph l'o ­
dite ." Similar views have long 
been held by some auth ors, 
though until' recently wit hout 
a firm basis. 

27 The male 'l'h ylacinus offers 
tbe best instance. Owen,' Ana­
tomy of Vertebrates,' vol. iii. 
p' ,771. 



250 THE DE SCENT OF l\U N. PART L 

still existent forms.28 That variou s acces­
sory par ts, prop er to each sex, are found in a ruc1imen­
t ary condition in the opposite sex, may be explained by 
such organs havin g been grac1ually acquir ed by th e one 
sex, and then transmitt ed in a more or less imp erfect 
state to oth er. Wen we treat of sexual selectioD, 
we shall meet with innum erable instances of this form 
of transmission,- as in th e case of the spur s, plum es, 
and brilli ant colour s, acquired for battle or orn ament 
by male birc1s, and inherit ed by the females in an 
imp erfect or rudim entary conc1ition. 

The possession by male mammals 'of fun ction ally 
imp erfect mammary organs is, 'in some respects, 
especially curiou s. The Monotr emata have the prop er 
milk- secretin g glands with orifices, but no nippl es ; 
and 'as these anim als stand at the very base of the 
mammalian series, it is prob able th at the 'progenit ors 
of th e class also had milk- secretin g glands, but no 
nippl es. This conclusion is supported by what 
known of th eir manner of c1evelopm ent; for Professor ' 
Turner inform s me, on the authority of ,Kollik er and ... 
Langer, that in the embr yo th e mamm,ary glands can ) 
be distinctly traced before th e nipples ar e in the least 
visible ; and the developm ent of successive parts in the 
individu al gen erally repr esents and accords with the 

23 Hermaphro ditism has been 
observed in several species of 
Sen'anus as well as in some 
other fi;hes, where it is either 
normal >lnd symmetr ical, or ab­
normal and unilateral. Dr. 
Zouteveen has given me refer­
ences on this subject , more es­
pecially to a paper by Prof. Hal­
bert.ma in the ' Transact. of the 
Dutch Acad. of Sciences,' vol. 

xvi. Dr. Gunther doubts the 
fact, but it has now been re_ 
corded by t oo many good ob­
servers to be any disputed. 
Dr. M. Lessona wn tes to m e 
that he has verified the 
tions made by Cavolini oon Ser­
mnllS. Prof. Ercolaqi has re­
cently shewn (' .Accad. delle 
Scienze,' Bologna, Dec. 28,1871) 
t hat eels are androgynous. 

! 
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development of successive beings in th e same line of 
descen t . The nfar supials differ from t he Monotremata 
by possessing nip ples ; so that probably these organs 

_were first acquir ed by the Marsupi als, aft er they had 
diverged from , and ri sen above, th e Monotr emata, aud 
were then transmit te d to the pl acental 
No one will supp ose th.at the Marsupiah; still remain'eel 
andr ogynous, aft er they had app roximately acquir ed 
their ' present stru ctur e. How then are we to accoun t 
for male mammals possessing mammIB ? It is possible 
th at th ey were first developed in the females and then 
tran sferred t o the males, but from wha t follows thi s is 
hardl y probable. 

It may be suggeste d, as anoth er view, that long 
aft er th e prog 'enit ors of th e whole mammalian class 
had ceased to be androgyno us, both sexes yielded milk , 
and thu s nouri shed their young; and in th e case of 
lthe Marsupials, that both sexes carri ed their young 

,/ ' marsupi al sacks. Thi s · will not appear alt ogether 
---:f improbable, if we reflect th at th e males of existing 

\ syngna thous fishes re ceive the eggs of the females in 
, their abdominal pouches, hatch them, and after wards , 

) as SOme believe, nouri sh the youn g; 3°-th at certain 

29 Prof. Gegenbaur h as shewn 
C' J enaische Bel. vii. 
p. 212) that two distinct types 
of nipples prevail throughout the 
several mammalian orders, . but 
1 hat it is qu ite int elligible how 
both could hav e been derived 
from the n ipples of the :Mar­
supialS; and t he latter from those 
of th e See, also, 
a memOlr by Dr. Max E u s, on 

, til e mammary glands, ibid. B. 
viii. p. 176. 

30 Mr. Lock'Tood bel ieves (as 
quoted in ' Quart.. J ourna l of 
Science,' Apri l, 1868, p. 269), 
from what he has observed of 
the development of Hippo­
campus, that the walls of 
abdomina l pouch of t he. male In 

some way afford 
On male fishes hatcllln g the ova 
in their mouth s, see a very in­
t erestin C" paper by Prof. \ ;Vyman, 
ill Boston Soc. of N'l,t. 
Hist.' Sept. 15, 1857; also Prof . 
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{)ther male fishes hatch the eggs within their mouths 
or branchial cavities ;- that certain male toads take 
the 'chaplets of eggs from the females, and wind them 
round their own thighs, keeping them there until the 
tadpoles are born; -,.that certain male birds undertake 
the whole duty of incubation, and that male pigeons, 
as well as the females, feed their nestlings with a 
secretion from their crops. But the above suggestion 
first occurred to me from the mammary glands of male 
mammals being so much more perfectly developed than 
the rudiments of the other accessory reproductive parts, 
which are found in the one sex though proper to the 
other.' The mammary glands and nipples, as they 

'exist in male mammals, can indeed hardly be callecl 
rudimentary; they are merely not fully developed, and 
not functionally They 
affected under the Influence of certaIn dISeases, like the 
same organs in female. They often a 
drops of milk at bIrth and at puberty: thIS latter fad 
occurred in the curious case, before referred to, where a 
young man possessed two pairs of IIl,ammffi. In man 
and some other male mammals these organs have been 
known occasionally to become so well developed dUl'ino­
maturity as to yield a fair supply of milk. Now if 
suppose that during a former period male 
mammals aided the females In nursmg their off­
spring, 31 and that afterwards from some cause (as from 
the production of a smaller number of young) the males 
ceased to give this aid, disuse of the organs during 

Turner in' J ouroaI of Auat. and 
Phys.' Nov. 1, 1866! p. 78 .. Dr. 
GUnther bas likelVlse descnbed 
similar cases. 

31 Madelle. C. Royer has snC1-

gested a similar view in 
, Origine de l'H omme,' &c., 

I 
, r 
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maturity would lead to their becomin g inactive; and 
from t wo well-known principl es of inherit ance, this 
state of inactivit y would prob ably be transmitted to 
the males at the corr esponding age of maturity. But 

=- li,t an earli er age th ese organs would be left unaffected, 
sa that they would be almost equ ally well develop ed in 
the young of both sexes . 

Conclusion.-Von Baer has defined advancement or 
progr ess 'in the org anic scale bett er than anyone else, 
as r esting on the amount of and speciali­
sation of the several parts of a being,-when alTivec£ 
at maturity, as I should be inclined t9 add. Now as 
organisms have become slowly adapted to. diversifi ed 
line s of life by means of natural selection, their parts 
will have become mor e and mor e differenti ated and 
specialis ed for various functions fr om the advanta ge 

by the division of physiologi cal labour. The 
same part oft en to have been modified first for 
oIte purpos e, and then lon g aft erwards for some oth er 
and quite distinct purpo se ; and thu s all the parts are 
r endered mor e and more compl ex. But each organism 
still retains th e general typ e of structure of the pro­

I genitor from whi ch it was abori ginally derived. In ac-
corda nce with this view it seems, if we turn to geo­
logical evidence, that organis ation on the whole has 
advanced throu ghout the world by slow and inten:upt ed 
steps: 'In th e great kin gdom of th e Vert ebrata it has 
cul mm atecl in man. It must not, ho wever, be supposed 
that ?roup s of organic beings are always suppl anted, 
and dIsappear as soon as th ey have given birth to other 
and more perfect groups. The latter, though victoriou s 

\ over th eir predecess ors, may n'ot have become better 

I 
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for all places in th e economy of nature. Some 
old forms appea r to have survived 'from inhabiti ng 
prot ected sit es, w? ere they have not been exposed to 
-very severe competition; and these oft en aiel us in 
constru ctin g our genealogies, by givin g us a fair idea 
of former lost popul ation s. But we must not fall 
into the error of looking at th e existin g members of 
any lowly-organi sed group as perfect representatives of 
their ancient predecessors. 

The ,most ancient progenitor s in the kin gdom of the 
Vert ebrata, at which we are able to obtain an. obscure 
g lance, appa rently consisted of a group of mal'ine 
animals,32 resembling the of existin g A,scielians. 

52 The inhabitan ts of the sea­
shore must be grea tl y affected by 
the tides ; anima ls living eithe r 
about the mean high-water mark, 
or about the mean low-water 
mark, pass throngh a 
cycle of tida l changes m a fort­
night . Consequent ly, their food 
supply will undergo marked 
changes b.y week .. The 
vital functlODs 01 such alllmals, 
li ving under these conditions for 
many generatioDs, can hardly fail 
t o run their course in regular 
weekly periods. Now is a 
myste rious fact that: 1I1 the 
bi <Ther and now terrestrIa l 'Ver­
teb rata , as well as in other 
d as'ses, many norma l and abnor­
mal processes have or :nore 
whole weeks as thell' penods ; 

would berenclerecl intell igible 
if the Vertcbrata descended 
f rom an anima l to the 
existing .. Many 
instan ces of such perIodIC pro­
cesses mi<Tht be given, as the 
aestat iob mamma ls, the dura ­
b ' 

t ion of fevers, &c. The hatch ing 
of eggs affords also a good ex­
ample, for, according to Mr. 

(' Land and Yvater,' J an. 
7, I SI l), eggs of the pigeon 
are hatched m two weeks' those 
of thef ow! in tbree; of the 
duck m four ; those of the <Toose 
in fi ve ; and those of the ostr ich 

seven weeks. As far as we can 
a recurrent period, if ap ­

prox imatel y of the n ght duration 
for any process or would 
not, when once gamed, be liable 
to change; consequent ly it miah t 
be thus tra nsmitted through "al­
most any numbe r of generations . 

'But if the function changed, the 
period would have to change, and 
would be apt to change almost 
abrupt ly by a whole week. This 
conclusion, if sOlmd, is higbly re-

, markab le; for the period of O'es­
tat ion in each mamma l, andOtbe 
hatching of eaeh bird',; eeTrrs 
and many other vital 
t hus betray to us the primordia l 
birt hplace of these animals. 

I 

, 

\ 
! 

;---

I 
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These animals probably gave rise to a group of fishes, 
as lowly organised as the lancelet; and from these the 
Ganoids, and other fishes like the Lepidosiren, must 
have been From such fish a ver'y small 

clvance would carry us on to the Amphibians. We 
have seen that birds and reptiles were once intimately 

. connected together; and the Monotremata now eonnect . 
mammals with reptiles in a slight degree. But no one 
can at present say by what line of descent the three 
higher and relateel classes, namely, mammals, birds; 
and reptiles, were derived from the two lower vertebrate 
classes, namely, amphibians and fishes. In the class of 
mammals the steps are not difficult to conceive which . 
led from the ancient Monotremata to the ancient 
Marsupials; and from these to the early progenitors of 
the placental mammals. We may thus ascend to the 
Lemuridre; and the interval is not very wide from 
these to the Simiadre. The Simiadre then branched 
()ff into two great stems, the 'New Wodd and Old 
World monkeys; anel from the latter, at a remote 
period, Man, the wonder and glory of the Universe, 
proceeded. 

Thus we have given to man a pedigree of prodigious 
length,. but not, it may be said, of noble quality. The 
world, it has often been remarked, appears as if it had 

been preparing for the advent of man: and this, 
m one. sense is strictly true, for he owes his birth to' a 
lon? hne of progenitors. If any single link in this 
<cham had never existed, man would not have been 
exactly what he now is. Unless we wilfully close our 
e yes, -we may, with our present knowledge, approxi-
l11atel y recognise onr parentage; nor need we feel 
ashamed of it. The most humble organism is some-
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thing much higher than the inorganic dust under ' our 
feet; and no one with an unbiassed mind can study 
any living creature, howeve:r humble, without being 
struck with enthusiasm at its marvellous structure 
and properties. 

r 
/ 
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CHAPTER VII. 

ON THE RA.CES OF MA.N. 

The nature and value of specific characters-Application to the 
races of man-Arguments in favour of, and opposed to, ranking 
the so-called races of man as distinct species- Sub-species ­
Monogenists and polygenists - Collverg ence of character ­
Numerous POir,ts of resemblance in body and mind between the 
most distinct races of man-The state of lUan when he first 
spread over the earth - Each race not descended from a single 
pair-Th e extinction of races-The formation of races-The 
effects of crossinO'-Slioht influence of the direct ;tction of the 
conc1itioD.s of or no influence of natural selection -
Sexual selection. '" 

IT is not my intention here to describe the severa l 
so-called races of men; but I am about to enquire 
what is the value of the differences between them 
under a. clasl:lificatory point of view, and how they 

. have originated . In determining whether two or 
.allied forms ought to be ranked as species or 

na.turalists · are practica lly guided by the fol-
10wlUg considerations ' name ly the amount of differ -, , 
ence between them, and whether stlch differences relate 
to few many points of structure, and whether they 
are of physiolocrica l 'importance' but more especia lly 
whether they constant . of character is 
what ris chiefly valued and sought for by natma lists . 
Whenever it can be shewn, or re.nc1ered probable, that 
the forms in question have remained distinct for a 

VOL. I. s 
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.long period, thi s becomes an argument of much weight 
in favour of treat ing them as species. Even a slight 
-degree of sterility between any two forms when first 

01" in their offspring, is generally considered .-
as a decisive test of their specific distinctness; and--
-their continu ed persistence without blending with in 
-the same area, is usually accepted as sufficient evi-
-dence, either of some degree of mutual sterility, or f 
-in the case of animals of some mutual repiIgn ance to 
-pall'mg. 

Independently of fusion from int ercrossing, the 
-complete absence, in a well-investig ated region, of 
varieties linking toget her any two closely-allied forms, 
i s prob ably the most important of all the criterions of 
their specific di&tinctne ss ; and this is a somewhat 
.different consideration from mere constancy of 
.character, for two forms may be highly variable al>(d 
yet not yield. interm ediate varieti es. Geographic ' 1 
dist ribution is oft.en brought into play unconsciou sl 

sometime s consciously; so th at forms living in 
two widely separated areas, in which -most of the 

-o thel' inh abit ants are specifically distinct, are them­
selves usually looked at as dist inct; but in truth this 
_affords no aid in distin guishing geographi cal races 
from so-called good or tru e species, 

Now let. us appl y these generally-admitted principles 
to the races of mall, viewing him in th e same spirit as 
a nat uralist would any other animal. In regard to 

j 
I 

t he amount of difference between the races, we must 
make some allowance for our nice powers of discr imi- / 
nation gained by t,he long habit of observing 
I n I ndia, as Elphm ston e r emar ks, although a newly- . 
ar rived. European cannot at first distin guish the , 
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varions native rac es, yet they soon appear to him 
extremely dissimil ar; 1 and the Hind oo cannot at first 
perceive any differen ce between th e several Eur opean 
nations. E ven the most distin ct races of man are 
much more lik e each oth er in form than would at first 
be .supp osed ; certain negro t ri bes must be excepted, 
whil st others, as Dr. Rohlfs writ es to me, and as I 
have myself seen, have Caucas ian featur es. Thi s 
general similarit y is well shewn by th e Fren ch photo­
graphs in th e Collection Ant hr opologiqu e du Museum 
de P al,is of th e men belonging to various r aces, the 
greater numb er of whi ch might pass for ElU'opeans, 
as many persons t o whom I have shewn them have 
remarked. Neverth eless. th ese men, if seen alive, 
would un doubt edly very distin ct, so that we 
are clearly much influ enced in our jud gmen t by the 
mere colour of the skin and hair, by slight differences 
in the featur es, and by 

There is, however, no doubt that the vari ous races, 
/ when carefully compared and measured, differ much 

from each ' oth er,- as in the textur e of th e hair, the 
rel ative proport ions of all part s of the body,2 the 
capacity of the lungs, th e form and capac ity of . the 
skull, and even in th e convolutions of the brain .3 But 

, it would be an endi ess task to specify th e num ei·ous 

1 of I nd ia,' 1841, 
vol._ 1. p. ,323. F ather ; Ripa 

exac tly the same remark 
wI; h respect to the Chin ese, 

A vas t numb er of measure­
of Blacks, (tnd 

are gIven in the ' Iu­
vestlgatlOns in th e Milit ary 
and Stat istics of 
Amen can ,Soldiers,' by B. A. 
Gould, 1869, pp. 298- 358; 'On 

the capacity of the lungs,' p. 
471. See also the numer ous 
(tnd valuable to'l,bles, by Dr. 
\'Veisbach, f rom the observations 
of Dr. Scherzer and Dr. Schwarz, 
in the ' Reise del' Novara : An­
thropo loO'. rrheil,' 1867. 

3 ::)ee,ofor instance, Mar­
shall" account of the bram of a 

" < " Ph 'l '1' t ' Bnshwomall, mI. ransac _ 
1864, p. 519. 

s 2 
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point s of difference. The races differ also in constitu-
tion, in acclimattsation and in li ability to cer tain 
diseases. Their mental characteristics are lik ewise 
very distinct; chiefly as it would app ear in their 
emotional, but partly in their intelle ctu al faculti es. 
Ever y one who has had the opportunit y of comparison, l' 
must have been struck with the contr ast bet ween th e 
t aciturn, even morose, aborigines of S. Ameri <3a and 
the light-h earted, talkati ve negroes. There is a nearly 
similar contra st betw een th e Malays and the P apuans,4 
who live und er th e same physical condition s, and are 
separated from each oth er only by\ a narrow space of 
sea. 

We will first consider the arguments which may be 
advanced in favour of classing the' r aces of man as' 
distin ct species and then the argum ents on th e oth er 
side. If a naturalist , who had never )2@f()Ye 'seen a 
Negro, Hott entot, ': E)re 0 

compare them, he wopld at once perce IVe th at they 
differed in a multitu de of characters, s0!-lle of slight 
ancl some of considerable import ance. On enquiry he ',.- -- -
would find that they were adapt ed live und er widely 
different climates, and th at th ey dIffered somewhat in 
bodily constituti on and meI).tal disposition. If he 
were then told that hundr eds of' simil ar specimens 
could be brou ght from th e same countri es, he would 
assur edly declare that th ey were as goqd species as 
many to which he ? ad been the habit of affixing 
specific names. TIn s conclu slOn be greatly 
streng then ed as as he had ascertallled th at th ese 
form s had all r etallled the same character for· many 
centuri es ; and th at negroes, apparently identi cal with 

Wallace,' TI:e :Malay Archipelago,' vol. ii. 1869, r. 178. 
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existing negroes, had lived at least 4000 years ago.5 

He would also hear, on the authority of an excellent 
observer, Dr. Lund, 6 that the human skulls found in 
the caves of Brazil, entombed with many extinct 
mammals, belonged to the same type as that now 
pTevailing throughout the Americ an Continent. 

Our naturalist would ·then perhaps turn to geogra­
phical distribution, and he would probably declare 
that those forms must be distinct species, which 
not only in appearance, but are fitted for hot, as well as 
damp .01' dry countries, and for the Arctic regions. He 
might appeal to the fact that no species in the group . 
next to man-namely, the Quaclrumana, . can resist a 
low temperature, or any considerable change of climate; 
and that the species which come near est to man have ' 
never been reared to maturity, even under the tem­
perate climate of Europe. He would be deeply im-

6 With respect to the ficrui'es 
in the famous Egyptian 
of Abou-Simbel, M. P ouch et 
says (' The Plurality of the 
Human Races,' Ellg. translat., 
1864, p. 50) , that he was far 
rom finding recognisable repre­

of the dozen or more 
natIOns which some aut hors be­
l;eve that they can recognise. 
Even some of the most stro no-Iv­
marked races cannot be ide;i:i ­

WIth .that degree of una­
lll.mlty whIch might have been 

from what . has been 
wntten on the subj ect. 'l'hu s 
Messrs. Not;t and GI'd 1 
( ' '1' f I ( on ypes 0 Mankind,' p. 148) , 
state tl.1at Rame ses II., or the 
Great, has featur es superbl y 
Europe an; w.hereas Rnox, an-
0!ber firm belJever in th e specific 
dlstmct .lles3 of the races of man 

(' Races of Man,' 1850, p. 201), 
of young ' Memnon (the 

same . as Rameses II., as I am 
informed by Mr. Birch), insi sts 
in the stronaest manner th at he 
is iden tical in charact er with tbe 
Jews of Antwerp. Again, when 
I looked at the statue of Amu­
nopb IIL, I agreed with two 
officers of the estab lishment, 
both competent jud ges, that he 
h,ad a strongl y-marked negro 
type of features; ,?ut Messrs. 
Nott and G1iddou (IbId. p. 146, 
fig. 53), describe him as f!' hy­
brid, bu t not of "negro ill ter­
mixtur e." 

Q As quoted by Nott 
Gliddon, 'Types of Mankmd, 
1854, p. 439. gIve also' 
corroborative eVldence; but. C. 
Vogt th inks 
requir es further mvestlgatlOn. 
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pressed with the fact , first noticed by A-gassiz,7 that 
the a.il1erent races of man are distributed over the 
world in the same zoological 'provinces, as those in­
babited by undoubt edly distinct species and genera of 
mammals. 'llhis is manifestly the case with the 
Australian, Mongolian, and Negro races of man; in a 
less well-marked mann er with the Hottentots; but 
plainly with the Papuan s and l\falays, who are sepa­
rat ed, as Mr. Wallace has shewn, by nearly th e same 
line which divides the great Malayan ancl Australian 
zoological provinces. The Aborigin es of America range 
throu ghout the Continent; and thi s at first appears 
opposed to the above rule, for most of the procluctions 
of the Southern and Northern halves cliffeI' wiclely: yet 
some few livin g forms, as the opossum, ran ge from the· 
one into the other, as did formerly some of the gigantic 
Edentata . The Esquiniau x, like oth er Arctic animals . 
ext end round the whole polar regiop.s. It shoulcl 
observed th at th e amount of difference between the \ 
mammals of the 'several zoological provinc es 'cloes not ',-
corresporicl with the degree of separation between 'the 
latt er; so that it can hard ly be considered as an 
anomaly that the Negro differs more, ancl the American 
much less from the other races of man, th an clo the 
mammals of the African and American continents from 
the mammals of th e other provinc es. Man, it may b . . e 
added, does not appear to have abongmally inhabitecl 
any oceanic island; !n this respect, he resembl es 
the other members of hIS class. 

In det erminin g whether the supposed varieties of 
the same kind of domestic animal should be as 

7 'Div ersity of Origin of the Human Haces,' in the' Chr:stian ' 
Examiner,' Jul y, 1850. 

I 
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such, or as specifically distinct, that is, whether any of 
them are descended from distinct wild species, every 
naturalist would lay much stress on the fact of their 
external parasites being specifically distinct. All the 
more stress would be laid on this fact, as it wo'!-ld be 
an exceptional one; for I am informed by lVIr. Denny 
that the most different kinds of dogs, fowls, 
pigeons, in England, are infested by the same species. 
of Pediculi or lice. Now lVIr. A. lYIurray has carefully 
examined the ·Pediculi · collected in different countrie s: 
from the different races of man; S and he finds that 
they differ, not only in qolour, but in the structme of 
their claws and limbs. In every case in which many 
specimens were obtained the differences were constant. 
The surg eon of a whaling ship in the Pacific assmed 
me that when the Pediculi, with which some Sandwich . 
Islanders on board swarmed, strayed on to the bodies . 

j
M the English sailors, they died in th e course of three · 
or four days. These Pediculi were darker coloured,. 
and appeared different from tho se proper to the nativ es· 
of Chiloe in South America, of which he gave me 
specimens. These, again, appeared larger and much 

than European lice. lVIr. lVIurray procured four 
kmds from Africa namely from the NeO'roes of the 

" 0 

Eastern and Western coasts, from the Hottentots and 
Raffirs '; two' kinds from the native s of Australia' two­
from North and two from America. In 'thes e 
latter cases it may be presumed that the Pediculi came 

inhabiting different districts .. With 
slIght structural differences, if constant, are 

generally esteemed of specific valu e : and the fact of' 
the races of man being infested by para sites, whiCh 

8 'Transact. R. Soc. of Edinbur gh,' vol. xxii. 1861, p. [5 67. 
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appear to be specifically distinct, might fairly be · 
urged as an argument th at th e races thems elves ought 
to be classed as distinct species. 

Our supposed natur alist having proc eeded thus far 
1ll .his investi gation, would 'next enquire whether the 
r aces of men, when crossed, were in any degree sterile. "'\II' 
H e might consult the work 9 of Prof essor Broc a, a !. I 
cautious and philosophi cal observer, and in this he \ 
would find good evidence that some races wer e quit e 
fertile together, but evidence of an OppOSIte natur e in 
regard to other races. 'Ihu s it has been asserted that 
th e nativ e women of Aust ralia and Tasmania rarely 
produce children to Europ ean men; evid ence, 
however on this head has now been sbewn to ' be 
almost The half-castes ar\ killled by the 
,pur e blacks : and an account lately been 
of eleven half-caste youths murder ed and burnt at the ' 
same tim e, whose r emains were found by the pOlice.1o \ 

Again, it has often been said t,hat when mul attoes 
int ermarry, they produce few chIldr en; On the oth er 
hand, Dr. Bachm an, of Charleston, 11 asserts 
that he has known mulatto famili es which have inter­
marri ed several generation s, and have continu ed on 
an average as fert ile as eith er pur e . white s or pure 
blacks. Enquiri es made by Sir C. Lyell on 

9 ' On the Phenomena of Hy­
bridity ' in the Genus Homo,' 
Eng. trans lat. 1864 . . 

10 See the interestll1g letter by 
Mr. T. A. Murray, in ' An­
thropolog. Review,' Apnl , 1868, 
p. !iii. In t his letter Count 
Stczc1ecki's statement that Aus­
t ralian women wh? have 
children to n. whit e mo.?, ale 
afterwards sterile wi th thei r own 

race, is disproved, M: A. de 
Qnatrefages has also coil t d 
C' Revue des COUl'S Scicntifi ec e , 
March, 1869, p. 239) ques

h
, 

'd 1 ' muc eVI ence t lat Australi ans and 
E uropeans are not sterile whe 
crossed. . n 

11 '.A,n or Prof. 
AgaSSIZ s Sketch of the Nat . 
Provll1ees of the Ani mal 'W orid ' 
Charleston, .1855, p. 44. ' 

,/ 
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this subject led him, as he informs me, to the same 
conclusion. 12 In the United Stat es th e census for the 
year 1854 included, according to Dr. Bachman, 405,751 
mul attoes; and this number, considering all the cir-

. cumstances of the case, seems small; but it may partly 
be accounted for by the degraded and . anomalous 
posi tion of the class, and by the profli gacy of the 
WO:qleD. A certain amount of .absorption of 
into negroes must always be in progress; and this 
would lead to an apparent diminution of the former. 
The inferior vit ality of mulatt oes is spoke n of in a 
trustworthy work 13 as a well-known phenomenon; and 
this, although a ,different ,consideration from their 
lessened fertii ty , /n ay perhaps be advanced as a proof 
of the speci ffc d·i:stinctness of the parent r aces. No 
doubt both animal and vegetable hybrids, when pro­
duced from extr emely distinct species, are liable to 
premature death; .but the par ents of mul attoes cannot 

put und er the cat egory of extremely distinct species . 
./ ' The common Mul e, so notorious for long life .and 

. --f vigour, and yet so steril e, shews how littl e necessary 
\ (:onneciion . there is in hybrids between lessened 

fertility and vitality; oth er analogous cases could he 
cit ed. 

12 Dr. Rohlfs writ es to me 
that he fouud the mixe ll races 
in the Great Sahara , derived 
from Arabs, Berber s, and N e­
gro?s of th.ree tribes , ext raordi­
nanly ferti le. On the oth er 
band, Mr. Winwood Reade iu­
forms ml'l that the N egroes on 

" 

thc Gold Coast, th011O'h admirinO' 
. d '" " wlnte ?len aD mulattoes, have 

, a maXIm that mulattoes shou ld 
)JlDt inte rmarry , as the children 

are few and sickly. This belief, 
as Mr. Reade remarks, deserves 
attent ion , as white men have 
visit ed and resided on the Gold 
Coast for four hu ndred years, so 
that the nati, es have had ample 
time to gain knowledge through 
exp erience. 

13 'Milit ary and Anthropolog . 
Statistics of American Soldiers,' 
by B. A. Gould, 1869, p. 319. 
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E ven if it should hereafter be proved th at all the 
r aces of men were perfectly fertil e togeth er, he who 
was inclin ed from other reasons to rank them as 
distin ct species, might with justice arg ue that fertilit y 
and sterilit y are not safe crit erions of specific distin ct­
ness. We 'know that th ese qualit ies are easily affected 
by changed conditions of life, or by close in ter-breeding, 
and that th ey are governed by highly complex laws, 
for instance, th at of the un equal fertilit y of converse 
crosses ·between the same t wo species. With form s 
which must be ranked as und oubt ed species, a perfect 
ser ies exists from th ose which are absolut ely steril e 
when crossed, . to t hose which are almost or completely 
fertil e. The degrees of sterility do not coincide stri ctly 
with th e degrees of difference between th e parents in­
extern al stru ctur e or habi ts ' of life. 1\1:an in many 
respects may be compared with those animalR which 
have long been domestic ated, and a large body of 
evidence can be advanced in favour of the P allasian 
doctrine, 14 that 'domestication t ends to th e 

both been . long habitu­
ated to fixeu condltiollS; for we 
know that .cha.nged . conditions 
hav e a sl?ecml mflllence on th e 
reproductive system, and we 
have good reason to beI,ieve (as 

t hat the fluc-
conchtlOns of. dumestica-

tend . to that ste-
nl1t,y IS so general with 

I 

) 14 ' The Variation of Animals 
and Plants under Domestication,' 
vol: ii. p. 109. I may here 
remind the reader that the ste­
rili ty of species is 
not a specially-acqUired qualIty, 
bu t, like the incapacity of certai.n 
trees to be gmfted together, IS 
incidental on other acquired 
differences. ' The nature of these 
differences is unknown, but they 
relate more especially to the re­
product ive system, and much 
less so to external struct ure or 
to ordinary diffel:ences in 
stituti on. One lmrortan t ele­
ment in the sterility of crossed 
species apparently lies in. one or 

species, 111 a natur al state when 
cro:;serl. It has been . 

b,y (ibid. vol. ii. p. / 
18D, and 0 l'1gm of Species,' 5tb 
edit . p. 31', ), that the steri lity 
of species bas not been I 

a?qUlred th rough natu ral selec­
tlOn; we can see that when twO' 

I 
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sterility which is so general a result of the crossing of 
species in a state of nature. From these several con­
siderations, it may be justly urged that the perfect 
fertility of the inter crossed races of man, if established, 

not absolutely preclude us from them 
as distinct species. 

Independ ently of fertility, the characters presented 
by the offspring from a cross have thought to 
indicat e whether or not the parent-forms ought to be 
ranked as species or varieties; but after carefully 
studying the evidence, I have come to the conclusion 

no general rules of this kind can be trusted. The 
ordin ary result of a cross is the production of a blended 
or int ermediate form; but in certain cases some of the. 
offspring take closely after one parent-form, and some 
after the other. This is especially apt to occur when 
the parents differ in char acters which first appeared as 
sudden variations or monstrositie sY I refer to this 

\ 
) 

irorms have already been ren­
dered very sterile, i t is scarcely 
possible th at t heir steri lity 

, should be augmented by the 
preservation or of the 
more and more sterile 
uals; for, as the ste rili ty in­
creases, fewer and fewer ofl'sprin rr 
will be produced from which 
breed, and at last only sinale 
indi viduals. will be produced "at 
the rarest mtervals. But there . 
is even a. higher grade of sterility 
than thlS. Both (j :il'tncr and 
KtHreuter have proved that in 

oJ;, including many 
species, a senes C>ln be formed 
from species which, when crossed 
yield fewer. apd fewer seeds, 
:SJ'ecies which never produce a 

single seed, but yet are affected 
by the pollen of the other species, 
a8 shewn by the swelling of the 
germen. It is here manifestly 
impossible to select the more 
sterile individu als. which have 
already ceased to yield seeds; so 
that th e acme of when 
the germ en alone is affected, 
cannot have been gaioed through 
selection. 'J his acme, and no 
doubt the other grades of ste­
rility, arc the incidental results 
of certai n unknown differences 
in the constitution of the repro­
ducti ve system of the species 
which are crossed. 

15 'Th e Variation of .Animals,' 
&c., vol. ii. p. 92. 
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point, because Dr. Rohlfs informs me that he has 
frequ entl y seen in Afric a the offsprin g of negro es 
crossed with members of oth er r aces, eith er compl etely 
black or compl etely white, or rarely pieb ald . On the 
oth er it is notoriou 's that in America mp.lattoe s 
commonl y present an int erm ediate app earance. 

vVe have now seen th at a nat uralist might feel him­
self fully justified in rankin g the races of man as 
distin ct species ; he has found that t hey are 
distin guished by many differences in stru ctur e and 
constitution, some being of imp ortance. These differ­
ences have, also, r emain ed nearly constant for v'ery 
long peri ods of ' tim e. Our naturalist will have been 
in some degree influ enced by th e enor mous range of 
man, which is a great anomal y in the class of mammals, 
if mankind be viewed as a single species. H e will 
have been stru ck with the distribut ion of the severa l 

races, which accords with th at of other un­
doubt edly distin ct species of mammals. F inally,­
he might urge that th e 'mutu al fert ili ty of all the 
r aces has not as yet been full y Ijroved, and even if 

, pro ved would not be an absolut e proof of their specific .' 
identit y. 

On th e other side of th e qnest ion, if Our supposed 
natu ralist were to enqu ire whetller th e forms of man 
keep distin ct lik e ordin ary species, when min gled 
toge ther in large numb ers in th e same country, he 
would immediate ly tha t thi s was by no mea ns i 

t he case. In BraZIl he would behold an immense I 
mongre l popul ation of Negroes and P ort uguese ; iIi 
Chiloe, and othe r par ts of Sout h Amer ica, he would J 
behold the whole popul ati on consist ing of I ndians and , 
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Spaniards blended in various degrees. 16 In many parts 
of the same continent he would meet with the most 
complex crosses between Negroes, indians, Euro­
peans; and judging from the vegetable kingdom, such 

/ - triple crosses afford the severest test of the mutual 
fertility of the parent forms. In one island of the 
Pacific he would find a small population of mingl ed 
Polynesian and Engli sh blood; and in the Fiji Archi-

r pelago a population of Polynesi an and Negrito s crossed 
in all" degrees. Many analogous cases could be added; 
for inst ance, in Africa. H ence the races of man are 
not sufficiently distinct to inhabit the same country 
without fusion; and the absence of fusion affords the 
usual and best t est of specific distinctness. 

Our naturalist would likewise be much disturbed as 
soon as he perceived 'that the distinctive characters of 
all the races were highly variable. This fact strikes 
Ivery one on first beholc1ing the negro slaves, in Brazil, 
iVho have been imported from all parts of Africa. The 
same hoWs goocl with the Polynesian s, and with 
Jllany other races. It may be doubt ed whether any 
character can be named which is distinctive of a race 
and is constant. Savag es, even within the limits of 
the same trib e, are not nearly so uniform in character, 
l1S has been often asserted. Hottentot 'women offer 
certain peculiaritie s

l 
more strongly marked than thO£e 

occurring in any other race, but these are known not to 
be of constant occurrence: In the several AmeriC'an 
tribe s, colour and hairin ess differ cOIl,sider ably; as does 

16 M. de Quatref.l O'es has O'iven 
(' Autlitopolog. ° J au. 
1869, p. 22) , au iuterestiuO' ac­
count of the. aud e;ergy 
of the Pauh stas 1U Brazil , \\'ho 

are a much crossed race of 1:'01'­

tu""nese and Iudi ruls, with a 
mb.:ture of the blood of other 
races. 
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colour to a certain degre e, and the shape of the features 
gre atly, in the Negroes of Africa. The shape of the 
skull vaioies much in some races ;17 and so it is with 
every other character. Now all naturali sts have leal'nt 
by dearly bought experience, how rash it is to 
to define species by the aid of incon stant chal'acters. 

But the most weighty of all the' arguments against 
treating the rac es of man as distinct species, is that 
they graduate into each otp.er, independ ently in many 
cases, as far as we can judge, of their having inter­
crossed. Man has been studied more carefully than 
any other animal, and yet there is the greatest possible 
diversity amongst , capable judges whether he should be 
clas sed as a single species or rac e, or as two (Virey), as 
three (Jacquinot), as four (Kant), five (Blumenbach)" 
six (Bufi'on), seven (Hunt er), eight (Agassiz ), eleven 
(Pickering), fift een (Bory St. Vi.ncent), sixteen (Des­
moulins), twenty-two (Morton), SIxty (Crawfurd), or as 
sixty-three, according to Burk eY This div ersity ' of 
jud gment does prove that the races ought not to 
be r anked as species, but s.hews that graduate 
into each oth er, and that It IS hardl y pOSSIble to dis- ) 
cover clear distinctiv e char acter s between th em.- ' 

Every naturalist who has had the misfortune to 
undert ake the description of a group of hi ghly varying 
organisms, ,has encountered cases (I spea k after expe-

• 17 F or instance, with the ab­
origines of America and Aus­
tralia . Prof. Huxley, says 
(' Transact . Int erna t. Congress 
of Prehist. Arch.' 1868, p. 105), 

th t the skull s of many Souih 
a ." Germans and SWISS are as 

" hort and as, broad as those of 
s "& " the Tartars , rc. 

See. a diScussion on 
tbls subject m Waitz , 'Intro-
duct. to Anthropology ,' Eng; 
tran slat. 1863, pp. 198-208, 
227. I have taken some of tbe 

froni . H. Tut-
tle s . OrIgIn AntIquity of 
PhYSIcal Man, Boston '1866 p 
35. " .., 
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rience) preci sely like that of man; and if of a cautious 
disposition, he will end by unitin g all the forms which 
graduat e into each other, und er a . single spe cies ; for 
he will say to himself that he has no .ri ght to give 

_Dames to objects which h e cannot define . Cases of this 
kind occur in the Order which incluC).es man , nam ely in 
certain gener a of monk eys ; whilst in oth er gener a, as 
in Cercopith ecus, most of th e species can be det ermined 
with cert aint y. In th e Am erican genus Cebus, th e 
various form s are r anked by some naturali sts as sp ecies, 
by oth ers as mere geographic al r aces. Now if num er­
ous specimens of Cebus wer e collected from all parts 
of South Americ a, and thos e form s whi ch at present 
appear to be specifically distinct, were found to graduate 

. into each oth er by close step s, they would usually be 
r anked as mere varieties or r aces ; and this course has 
been follow ed by most natur alist s with respect to the 
r aces of man. N everth eless, it must be conf essed that 
there ..ar e at leas t in the veg etable kin gdom,19 

) which we cannot avoid naming as species, but whi ch 
=--1/ are conn ect ed to ge ther by numb erle ss grad ation s, in­

I dependently of int ercr ossing . 
Some natur alists h ave lately employ ed the term 

" sub- spec ies" to designat e form s whi ch possess many 
of th e charact er ist ics of tru e species, but whi ch hardly 
deserve so high a rank. Now if we r eflect on the 
weighty argum ents above given, for rais ing th e rac es 

ma.n .to th e dignity of species, and the insup erable 
(hfficultl es on th e other side in definin g them, it seems 
that the t erm "sub- species " might here . be used with 

19 !'l 'of. bas careful ly Prof. Asa Gray has analo­
seve ,:al cases . gous remark.s on 

ill. hiS Mltt.he iluu- dia te forms 1ll the Uomposltre of 
gen ,' B. ii. 186 6, 5S. 294-369 . N . Ame rica. 
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propriety. But from long habit the " race " 
perhaps always be employed. The choIce of terms IS 
only so far important in that it is desirable to use, as 
far as possible, the same terms for the same degrees 
of difference. Unfortunately this can rarely be done·: 
for the larger genera generally include closely-allied 
forms which can be distinguished only with much , . 
difficulty, whilst the smaller genera within the sauie 
family include forms that ,are perfectly distinct; yet 
all must be ranked equally as species. So again, species 
within the same large genus by no means resemble 
each other to the same degree: on the contrary, some 
of them can generally be arranged in little groups 
round other species, like satellites round planets. 20. 

The question whether mankind consists of one or 
several species has of late years been much discussed 
by anthropologists, wh0 are divided into the two schools 
of monogenists and polygenists. ThosB who/'t10 n ' t 
admit the principle of evolution, look -
as separate creations, or as in some manner as distinct ' 
entities; anel they must decide what forms of man they 
will . consider as species by the analogy of the method _, 
commonly pursu ed in ranking other orgn.nic being EJ as 
species. But it is a hopeless endeavour to decide this 
point, until some definition of the term "species" 
generally accepted; and the definition must not includ 
an indeterminat e element such as an act of 
"rVe might as well att.empt without any definition to 
decide whether a certam number of houses shoulel b 
called a .village, or We have 
ill ustratlOn of the dIfficulty In the never-ending doubts 

20 'Origin of Species,' 5th edit. p. 68 . 
• I 

r , 

\ 
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whether many closely-allied birds insects , , , 
and plants, which represent each other respectively in 
North America and Europe, should be ranked as species 
or geographical races; anc1 the like holds true of the ' 
productions of many islanels situateel at some little , 
distance from the nearest continent. 

Those naturalists, on the other hanel, who admit the 
principle of evolution, and this is now admitted by the 
majority of will feel no doubt that all the 
races of man are elescended from a single 'primitive steck; 
whether or ·not they may think fit to designate the races 
as distinct species, for the sake of expressing their 
amount of differenceP With our domestic animals 
the question whether the various races have arisen 
from one or more species is somewh at different. Al­
though it may be admitted that all the, races, as well 

-a,s all the natural species within the same genus, have 
dprung from the same primitive stock, yet it is a fit 

/ kubject for whether all the ' clomestic races 
."../ of the dog, for instance, have acquired their present 

--4 amount of difference since some one species was ' first 
. , domGsticated by man; or whether they owe some of 

their characters to inheritance from clistinct species, 
which had already been differentiated in a state of 
nature .. 'With man no such question can arise, for 'he 
cannot be said to have been domesticated at any par­
ticular period. 

During an early stage in the divergence of the races 
of man from a common stock, the differences between 
the races and their number must have been small; 
consequently as far as their distinguishing characters 

21 See Prof. Huxley to thi s effect in the ' F ortnightly Review,' 

, 1865, p. 275. 
VOL. I. 

T 
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ar e cOllc er Iled, the y th en h ad less claim to r ank as 
distin ct species than the existing races. 
N eve r th eless, so arbitr ary is th e t erm of species, . t hat 
such early races woul d perh aps have been r anke d by 
some as dist inct species, if their differences, 
althou gh ext remely slight, had been more constant 
th an they are at present, and had not gradu ate d into 
each oth er . . . 

It is however poss ible, th ough far fr om probab le, 
th at th e early progenit ors of"lla n might formerly have 
diverged much in charac ter, until they became mor e 
unlik e each other than any now exis tin g r aces ; but 
th at subseq uentl y, as sugges ted by Vogt,22 they con­
verge d in cha r acte r. Whe n man selects th e offsprin g 
of t wo dis t inc t spec ies for th e same object, he some­
tim es indu ces a considerable amount of convergen</e, 
as far as gene ral appea rance is concerned . This l's'-th e' 
case, as shown by Von Nathusiu s,23 with the impr oved 
breeds of the pig, whi ch are descend ed from two\ 
dis tin ct spec ies ; and in a less mark ed manner with \. 
th e im proved breeds of cattl e. A great anatomis t, 
Grati olet, maintai ns that th e anth ropomorphous a pes 
do not form a natur al sub- gro up; but that t he orang 
is a hi ghly developed gibbon or semnopithecus, th e 
chim panzee a hi ghly developed macac us, and the 
gOl'ill a a hi ghly develop ed mandl' ill. If this oon­
clu sion, which r ests almost exclusively on brain­
characte rs, be admitt ed, we should have a case of 
converge nce at leas t in ext el'nal chal'acte l's, for th e I 

del,' 1864, s. 104. Wi th respect 1 22 ' Lectures on Man,' Eng. 
transl!lt. 1864, p. 468. 

23 'Di e Racen des Schweines,' 
1860 s. 46. 'Vorstudi eu fU r 
Geschichte , &c., Sch weinescha-

( 1 
1861, p. m . , 

. j 
...... , .. 
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a.:qthropomorphous apes are certainly more like each 
oth er in many point s, than they are to other 
All ·analogical r esembbn ces, as of a whale to a fish> 
may indeed be said to be cases of conver gence; but 
this t erm has never been ap plied to superfi cial an 
adaptive re'Semblanc es. It would, howev er, be ex.­
tremely r ash to attribute to convergence close simi­
lar ity of character in many poin ts of structur e­
amon gs t the modified descendants of widely disti nct 
bein gs. The form of a crjstal is determined solely by 
the molecular forces, and · it is not surpr ising that 
dissimilar substances should sometime s ass ume the 
same form; but with orga ni c beings we should bear.i n 
mind th at the form of each depends on an infinity of 

, comp lex r elations, namely on variations, du e to causes. 
far too intri cate to be foll owed,-o n the nat i.ue of th e­
varia tions preserved, these del)endin g on the physical '. 

l conditions, and sti ll more on the surrounding 01' -

) ganisms which compete with each, -and lastly, on. 
inheritance (in itself a fluctuating element) fr om . 
innumerable progenitors, all of which have hacl their 
forms det ermin ed through equally compl e:s: r elations. 
It a.ppears incr edible that the modifi ed descendants of 
two organisms, if these differ ed from each other in a 
marked manner, shouid ever aft er'ward s ' converg e Se) 

closely as to lead to a near approa ch to identi ty 
throughout their whole organisat ion. In the case of 
the conver gent r aces of pigs above referred to, evi­
dence of their descent from t wo primitive stocks is,. 

to Von. N athusiuj3, still plai?l y r eta ined, in 
cert aru bones of their skull s. 1£ the rac es of man haa: 
descended, as is suppo sed by some naturali sts, from 

. t wo or more species, which differed from each oth er 
T 2 
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much, or nearly as much, as does the oran g from th e 
gorilla, . it can hardly be doubt ed that marked differ­
ences in th e stru ctur e of certain bones would still be 
discoverable in man as he now exists . 

Although the existi ng l'n,ces of mn,n differ in many 
respects, as in colour, hair, shape of skull, prop ort,ions 
of the body, &c., yet if their whole structure be t aken 
into consideration they are founel to r esembl e each 
oth er closely in a multitud e M point s. Man y of these 
are of so unimport ant or of so singular a natur e, that 
it is extremely impr obable that th ey should have oeen 
independentl y acquir ed by abori ginally distinct species 
or races. The same remark holds good with equ al or ' 
greater force with respect to the num erous poiIl,.ts of 

'ment al similarit y between the most ,distinct 
man. The Ameri can abori gin·es; ·Negroes and Euro 

are as different from each oth er in. mind as any 
thr ee races th at can be named; yet .1 was incessantly 
stru ck, whil st living with the Fueglan s on board the 
"Beagle," with the many littl e traits of character 
shewing how similar their minds were to ours ; and s; 
it was with a full- blooded negro with whom I hap-
}Jened once to be inti mate. , . 

He who will read Ml'. Tylor s and Su' J. Lubbock's 
in ter estin g works24 can hardly fail to be deeply im­
pre ssed with the the men of 
all l;aces in tastes, and habIts. Thi s is 
shewn by the .theY in dancing, 
rud e music, actin g, pallltlll g, tatt oolllg, and otherwi se 

. -
24 Tylor's ' Ea rly .History . of Lubbock's ' Prehistoric Times,' 

1I,r k' d' 1865 : WIth respect 2nd edit. 1869. 
lY.Lan m , 54 
to gesture-language, see p. . 
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decorating themselves ; in their mutu al compr ehension 
of ges tm e-language, by the same expression in their 
featur es, and by t he same inarti culate cries, wheu 
excit ed by the same emotion s. This simil arit y, or 
rather identit y, is st r ikin g, when contr asted with the 
different expr essions and cries made by distin ct species 
of monkeys. There is good evidence that t he art of 
shootin g with bows and arrow s has not been handed 
. down fr om any common urogenit or of mank ind, ye t as 
West ropp and Nil sson have r emarked/ 5 the stone 
arro w-heacl s, brought fr om the most distant parts of 
the world, and manufactur ed at the most remote 
periods, are almost identi cal; and thi s fact can only 
be account ed for by the vari ous races havin g simil ar 
in venti ve or men tal powers. Th e same observation 

_. -,. a.s been by archreologists 26 with r espec t to 
. v ertain widely-pr evalent ornaments, such as zig-zags , 
t &c.; and with r espect to various. simpl e beliefs and 

customs, such as the buryin g of the dead und er 

Americ a,27 th at th ere, as in so many oth er parts . of 
... th e world , men have generally chosen the summits 

. of lofty hill s, to throw up pil es of ston es, eith er as a 
record of some r emarkable event , or for bm ying their 
dead. 

Now when naturalists observ e a close agreement in 
num erou s small details of habit s tas tes, and dis­
position s betwee n two or more races, or 

25 ' On Anal ogous F orms of 
I mplements,' in ' Memoirs of 
Anth, opolog. Soc.' by H . M. 

' Th/l Primit ive Iu­
habitants Scau dinavi H,' En g. 
t raus lat. edited by Sir J. L ub­
bock, 1868 , p. 104. 

20 W est ropp, 'On Cromlec?-s,' 
&c., 'J oLlrnnl of. 
Soc.' as given 111 

Opini on' J une 2n d, 1869, p. i>. 
27 of Resear?hes : 

Voyage of the Beagle," , p. 46. 
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betw een nearl y-alli ed natural form s, th ey use this 
:fact as an arg ument that th ey are descended from a 
c ommon progenitor who was thu s endowed; and con­
sequently that all should be classed und er the same 
-species. The same argument may be appli ed with q 

m uch force to the races of man. 
As it is improbable th at the num erou s and un­

im portant points of resemblanc e betwe en the several 
races of man in bodily structur e and mental faculti es 
{I do not here r efer to similar custom s) shoul cl all have . 
been independentl y acquir ed, they must have been 
inh erit ed from pro genitors who had the se sa me cha­
rac ters. III e thu s gain some insight into the early 
sta te of man , before he had spr ead step by step over 
the face of th e earth. The spr eadin g of man to 
r egions widely separated by .the sea, no doub t, fiI;e­
ceded any great amount of dIvergence of character illl 
the several races ; for :ve 
meet with the same race chstll1ct contll1ent s ; 
t his is never the case. 8u' J . Lubb ock, aft er com- 'J 
parin g the arts now practi sed by savages in all parts -
.of the world, specifies th ose which man could not hav e -
kno wn, when he :first wand ered, from his original 
place ; for if once learnt they would never hav e been 
forgotten. 28 H e thus shews th at "the spear, which is 
" but a development of the knif e-point, and tli e club 
." which is but a long hamm er, are the only thing s 
He howf,3 ver, that . the art of fire pro-
bab ly had been alr eady dIscovered, for It is common 
-to all the races now existin g, and was known to th e 

. anc ient- cave-inh abit ants of Europ e. P erhap s the art 
.of makin g rude canoes or rafts was likewis e known; 

28 'Pr ehistoric Times,' 1869, p. 574-. 

/ 
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but as man existecl at a remote epoch, when the land 
in many places stood at a very cliffer ent level to what 
it does now, he would 'have been able, without the aid, 
of canoes, to have spread widely. Si1: J. Lubb ock 
furth er remarks how improb able it is that our earli est 
anc estor s coulcl have " count ed as hi gh as t en, con­
"siderin g th at so';many races now in existence cannot 
" get beyond fOUL" Neve rth eless, at thi s early period, 
the int ellectu al and social faculti es of man could 
hardly hav e been inferior in any degree to 
tho se possessed at present by the lowest savage s; 
oth erwise prim eval man could not have been so 
emin ently successful in th e stru ggle for Ufe, as proved 
by his early and wide diffusion. 

Fro m the fund amental differences be tween certain 
languages, some l)hil ologists have inferred that when 
man first became widely diffused, he was not a 
speakin g anim al; bu t it may be suspected thai lan-

, guages, fa1; less perfect than any now spoken, aided by 
gestu res , might have been usec1, and ye t have left 
no traces on subsequent ancl mor e hi ghly-developed 
t ongues, ' Without the use of some language, however 
imp erfect , it appe ars doubtful wheth er man's int el­
lect could have risen t o the standard implied by his 
dominant at an early period, 
, Whether prim eval man, when he possessed but few 
art s, and , those of the rud est kind, and when his power 
of - lang uage was extremely imp erfect, would have 

to be called man, must depend on the 
w:hich we employ. In a seri es of for ms 

graduatm g lllsensibly from some ape-lik e creatur e to 
man as he now exists, it would be impossible to fix on 
any definite point when the t erm "man" ought to' be 
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. used. Bu't thi s is a matt er of very littl e imp ortance. 
So aga in, it is almost a matt er of i"ndifference wh eth er 
the so-called races of man are ·thu s designated, or are 
r anked as species or sub-species ; but ·the latter t erm 
app ears the more appropri ate. Fin ally , we may con-
elude that when the prin ciple of evolut ion is generally ) 
accepted, as it surely will be before lon g, the dispute \ 
between th e monogenists and the polyg enists will die 
a silent and unobserved death. 

One oth er question ought not to be passed over 
with out noti ce, namely, wheth er, as is 'sometim es ' 
assumed, each sub-species or race of man has ' sprung 
from a single pall" of pro genit ors. With our domest ic 
animals a new race can readily be form ed by carefully 
matching the varying offsprin g fr om a single pair , or 
even from single indi vidu al possessing some new 
char acter· but most of our races have been form ed , , 
not int enti onally from a selected pair , but un- ' 
consciously by the prese rvation of many individ uals "­
which have varied, ho wever sligh tly, in some useful or 
desired manner. If in one counhy stron ger an cI 
heavier hor ses, and in anoth er country lighter and ' 
fleeter ones, were habitu ally preferred, we may feel 
sure th at t wo distin ct sub-br eeds would be produced in 
th e course of tim e, with out any one pair having been 
separated and from, in eith er ' Many 
races have been thus form ed, and th eIr manner of 
formation is closely ana logous to that of natur al 
species. We know, also, the hor s.es t aken th e 
F alkl and I slands have, dunn g succeSSIve generations , 
become smaller and weaker, whilst those which 
run wild on the P ampas have acquired large r and 
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coar ser heads ; and such chan ges are manifestly clue, 
not to anyon e pair , but to all the individu als having 
been subjected to the same condition s, aided, l)erhaps, 
by tl;J.e principl e of rev ersion. The new sub-br eeds in 
uch cases are not descended from any single pair, but 

from many indi viduals which have vari ed ill different 
degr ees, but in th e same general mann er; and we may 
conclud e th at . the races of man have been simil arlJ 
produc ed, the modifications bein g eith er the dir ect 
r esult of exposur e to different condition s, or the 
indir ect t esult of some form of selection. But to thi s 
latter subj ect we shall presently r eturJ;l. 

On the E xtinction of the R aces of MW2.-The parti al 
or complete extinctiGn of many races and sub-r aces of 
man is histori cally kno wn. Humboldt saw in South 
America· a parr ot which was the sole livin g creatur e 
that could speak a word of th e langu age of a lost tr ibe. 

)
'Ancient monum ents .and ston e impl ements found in all 
parts of the world, about which no tr adition has been 

, preserv ed by the present inh abitants, indi cate much 
extinction. Some small and broken trib es, r emnants 
of form er races, still survi ve in isolated and genera lly 
mountainou s district s. In Europe the ancient races 
were all, accordin O" to Schaaffhausen 29 "lower in th e 
". 1 . 0 , 

sea e than the living savages ;" they must 
have differed, to a certain extent, from any 

eXlstmg race. The remains describ ed by Professor 
from L es Eyzi es, though th ey 

appea: to. have belong ed to a sin gle ind ICate 
a WIth a most singul ar combination .of low 

\ , or SIIDlOUS, and of hi gh characteristic s. ThIs r ace 

\ 2!l Tra.nsla.tion in ' An tbror.;oloO'ical Oct. 1868, p.,431. 
. - b 
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is "entirely different from any other, ancient or 
"modern, that we have heard of." 30 It differed, 
therefore, from the quaternary race of the caverns of 
Belgium . 

nfan can long resist conditions which appear e .: 
-; tremely unfavourable for his existence. 31 He has long 

lived in th e extreme regions of the North, with no 
wood for his canoes or implements, and with only 
blubber as fuel, and melted snow as chink . In the 
southern extr emity of Americ.a the Fuegians survive 
without the protection of clothes, or of any building 
worthy to be called a hovel. In South Africa the 
aborigines 'wander over arid plains, where dangerous 
beasts abound . l\fan can withstand the cleadly influence 
of the Terai at the foot of the Himalaya, and the 
'pestilentil:).l shores of tropical Africa. 

Extinction follows chiefly from the competition of 
tribe with tribe, and race with race. Various checks 
are always in action, serving to keep clown the numbers 
of each savage tribe,-:-such as periodical famines, 
nomadic habits and the consequent deaths of infants, 
prolonged suckling, wars, accidents, sickn ess, licentious­
n'ess, the stealing of women, infanticide, and especially 
lessened fertility. If anyone of these checks increases 
in power, even slightly, the tribe thus affected tends 
to decrease; and when of two adjoining tribes one 
becomes less numerous and less powerful than the 
oth er, the contest is soon settled by war, slaughter, 
cannibalism, slavery, and absorption. Even . when a 
weaker tribe is not thus abruptly swept away, if it 

30 Int ernat . Con­
erress of Prehistoric Arch.' 1868, pp. 172-175. See also BI:OC:t 
(transl ation) in 'Anthropol ogIcal 

Review,' Oct., 1868, p. 410. P 
31 Dr. Gerland, 'Ueber das / 

Aussterben der NaturYolk('r,' 
1868, s. 82. r 

/ 
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once begins to decrease, it geneTally goes on decreasing 
until it becomes extinct. 32 

When .civilised natIons come into contact with bar­
barians the strugg le is short , except where a deadly 
climate gives its aid to the native race. Of the causes 
which lead to the victory of civilised nations, some are 
plain and simple, others complex and obscure. 'Ve 
can see that the cult ivation of the land will be fatal in 
many ways to savages, for they canllot, or will not, 
change their habits . New diseases and vices have in 
some cases proved highly destructive; and it appears 
th at a new disease often causes much death, until those 
who are most suscept ible to its destructive influence 
are gradua lly weedecl out; 33 and so it may be with 
the evil effects from spirituou s liqu ors, as well as wit h 
the unconquerably strong taste for them shewn by so 
many savages . It further appears, mysterious as is 

\ the fact, that the first meeting of distinct and separated 
/ people generates disease. 34 Mr. Sproat, who in Van­

couver I sland closely attend ed to the subj ect of extinc­
tion, believ ed that changed habits of life, consequent 
on the advent of Europeans, induces much ill health. 
He lays, also, great stress on the apparent ly trifling 
cause that the natives become "bewi ldered and dull 
"by the new life around them; they lose the motives 
" for exertion, and get no new ones in their place." 35 

82 (ibid . s. 12) gives 
facts 111 SUppo.rt of this state­
ment . 
• 88 See remarks to this effect 
III SI1" H. Holland's 'Medical 
Notes and Reflections' 1839 I) 
390. " '. 

" Beagle,'" p. 435) a good 
cases bearinO' on this subJect; 
see also ibid. s. 8. 
Poeppig speaks of th.e "breath 
" of ci vilisfLtion as pOIsonous to 
" savages." . 

\ 84 I have collected (' Journal 
of Researches, Voyage of the 

85 SprofLt,' Scenes and Studies 
of Savage Life,' 1868, p. 284-. 
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The grade of their civilisation to be a most 
important element in th e success of competing nations. 
A few centuries ago Europe 'feared the inroads of 
Eastern barbarians; now any such fear would be 
ridiculou s. It is a mQre curious fact, as Mr . Bagehot ( 
has remarked, that savages did not formerly wa$te 
away before the classical nations, as they now do before ' l 
modern civili sed nations; had they done so, th e old 
moralists would have mused over the ' event; but there 
is .no lament in any writer of that period over the 
·perishing barbarian s.36 The most potent of all the 
causes of extinction, appears in many .cases to be 
lessened fertility and ill-h ealth, especially amongst the 
children, arising from changed conditions of life, not­
withstandin g that the new conditions may not be in­
jurious in themselves. I am much ind ebted to Mr. H. 
H. Howorth for having called my attention to this 
subj ect, and for havin g given me respec _ 
ing it. I have collected the following cases . 

When Tasmania was first colonised the native s were 
roughly estim ated by some at 7000 and by oth ers at · 
20,000. Their number was soon greatly r educed { 
chiefly ' by fighting with the English and with each 
other . After the famous hunt by all the colonists 
when the remainin g up t; 
the government, they conSIsted only of 120 llldIvidu als 37 

,,,ho were in 1832 transported to Flin cler s 
This island, si tuated bet ween Tasmania and Australia 

df t 1 ' /" is forty miles long, an rom we ve to eighteen miles ( 

. . I 
86 Bagehot 'Physics and Po.li-" R . , tics,' , Fortni ght.ly eVIew, 

April 1, 1868, p. 455. 
97 All the ·stat ements here 

gIven are taken from' The last / 
the Tasmanians,' by J. Bon-

Wick, 1870. 
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bro l1d: it seems health y, and th e natives were well 
tl'eated. Neverth eless, they suffered greatly in health. 
In 1834 they consisted ( Bonwick, p. 250) of forty- seven 
adult males, fort y-eight adult females; and sixteen 
JJhildr en, or in all of 111 souls. In 1835 only one r hundred were left . As th ey continued rapidly to 
crease, and as they themselves thou ght th at th ey 
should not peri sh so qui ckly elsewhere, they were 
rem oved in 1847 to Oyster Cove ill' the south ern part 
of Tasmania. They th en consisted (Dec. 20th, 1847) 
of fourteen men, twenty-two women and ten chiltlr en.38 

But the change of site did no good. Disease and death 
s till pur sued them , and in 1864 one man (who died in 
1869), and thr ee elderly women alone survived. ' The 
infertility of the women is even a more r emarkable 
fact than the liability of an to ill-h ealth and death. 
At the tim e when only nin e women were left at Oyster 

they told l\fr. Bonwick (p.' 386), that only two 

(

ad ever born e children: and th ese t wo had together 
produced only thr ee childr en! 

With J;espect to the cause of this extraordin ary state 
of thin gs, Dr. Stor y r emarks that death followed the 

, 8Jtt empts to civilise the nativ es. "If left to themselv.es 
" to roam as they were wont and undisturb ed, they 
"would have reared more childr en and there would , 
" have been less mort ality ." Anoth er careful observer 
of the natives, Mr. Davis, remarks, " The birth s have 
" been few and the deaths num erous. Thi s may have 

in a great measure owing to their change of 
" h vmg and food; but more so to their banishm ent 
" from -the mainland of Van Diemen's Land, and con-

.- 58 This is the statement of the Governor of Tasmania, Eir W. 
Denison, ' Varieties of Vice-Regal L ife,' 1870, vol. i. p. 67. 1 
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"sequent depres sion of spirit s" pp. 388, 
390). 

Similar facts have been observed in two widely 
different l)arts of Austra lia. The celebrated explorer, 
Mr. Gre gory, told lVIr. Bo"nwick, that in Queenslancl 
" the want of r eproduction was bein g already felt with 
"the black s',. even in the most recently sett led parts , 
" and that decay would set in." Of thirte en abori gines 
from Shark' s Bay who visited MUl;chison River, twelve 
died of consumption within thre e months. 39 

'The decr ease of the lVIaories of New Zealand has been 
carefully inv estig ated by lVIr. F enton, in an admirab le 
Report, from which all the following statem ents, with 
one exception, are taken. 40 The decrease in numb er 
since 1830 is admitted by everyone, including the 
nativ es themselves, and is still steadily progre ss ing . 
Althou gh it has hith er to been found impos sible to take 
an actual census of the natives, their numbers 'werf\ 
carefully estimat ed by r esidents in many districts. \ 
The result seems tru stworthy, and shows that ,duriDO" 

, b 

the fourt een years, prev ious to 1858, the decr easf) Was 
19'4 2 per cent. Some of the tri? es, thus carefull y 

lived above a hundred mIles apart, some on 
the coast, some inl and; and their means of sllbsistence 
and habit s differed to a certain extent (p. 28). The 
t ot al number in 1858 was believed to be 53,700, and 
in 1872, after a second interval of fourt een years, 
anoth er censu s was ' taken, and the numb er is given 
as only 36,359, shewin g a ?f 32' 29 per 
cent 141 ].\fr. F enton , after shewmg III detail th e 

89 For these cases, see Bon- original Inhab ita nts of. , New 
wick's' Daily Life of the 'l'asma- Zealand,' pu blisbed by the Go­
nians ' 1870 p. 90 ; and the' Last vernm ent, 1859. 
of th: 1870, p. 386. 41 'New Zealand,' by Alex • 

• 0 'Obs erratioIl S on th e Ab - Kennedy, 1873, p. 47. 

/ 
I 
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insufficiency of the various causes, usually assigned in 
explanation of this decrease, such as 
new diseases, the profligacy of the women, drunkenness, 

"wars, &c., concludes on weighty grounds that it de­
"p-ends chiefly on the unproductiveness of the women, 
and on the extraordinary mortality of the young 
children (pp. 31, 34) . In proof of this he shews (p.33) 
that in 1844 there was one non-adult for every 2·57 
adults; " whereas in 1858 there was only one non-adult 
for every 3·27 adults . The mortality of the adults is 
also great. He adduces as a further cause of the de­
crease the inequality of the sexes; for fewer females 
are born than males. To this latter point, depending 

' perhaps on a widely distinct cause, I shall return in a 
future chapter. Mr. Fenton contrasts with astonish­
ment the decrease in New Zealand with the increase in 
Ireland; countries not very dissimilar climate, and 
where the inhabitants now follow nearly simi lar habits. 

1\iaories themselves (p. 35) "attribute their de­
'" cadence, in some measure to the introduction of new . , 
"food and clothing, and the attendant change of 
"habits;" and it will be seen when we consider the 
influence of changed conditions' on fertility, that they 
are probably right. The diminution began between 
the years 1830 and 1840; and 1\1:1'. Fenton shews 
(p. 40) that about 1830 the art of manufacturing 

corn (maIze), by iong steeping in water, was 
dIscovered and largely practised; and this proves that 
a change of was beginning amongst the natives, 
even New Zealand was only thinly inhabited 
Europeans. When I visited the Bay of Islands III 

1835, the dress and food of the inhabitants had already 
peen much modified: they raised potatoes, maize, and 



283 THE DE SCENT OF lITAN. P ART 1. 

other agricultural produce, and exchanged them for 
English manufactured goods and tpbacco. 

It is evident from man.y statements in the life of 
Bishop Patteson, 42 that the l\1:elanesians of the New 
Hebrides and neighbouring archipelagoes, suffered to 
an extraordinary degree in health, and perished in 
large numbers, when they were removed to New 
Zealand, Norfolk Island, and other salubrious places, 
in order to be educated as missionaries. "-

The decrease of the native population of the Sand­
wich Isl ands is as notorious as that of New Zealand. 
It has been roughly estimated by best capable of 
jud ging, that when Cook discovered the Islands in 
1779, the population amounted to about · 300,000. 
According to a loose cenSUEl in 1823, the !lumbers then 
were 142,050. IIi 1832, and at several 
periods, an accurate census was officially taken, but I 
have been able to obtain only the following. returns : 

YJL\.n . 

1832 

1836 

1853 

1860 

1866 

I 1872 

NATIYE P OPU LATIO N. 

(Except during 1832 
and 1836, when the 
few foreigners in the 
b landswereincluded. ) 

130,313} 

108,5<9

1 71,019 

67,084} 

58,765} 

51,531 

.Annunl rnte of decrease 
per cent ., assuming it 
to have been uniform be­
tw'eCD the succes si "c cen­
suses; tbese censuses 
being taken a.t irregu lnr 
in ter\"als. 

4'46 

2'47 

0'81 

2'18 

2'17 

42 'Life of J: C. Patt eson,' by C. M. Younge, H 7 ±; see more \ 
especially vol. i. p. 5ilO. ) 

.J 
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We here see that in the int erval of forty years, 
between 1832 and 1872, th e population has decreased 
no less th an sixty- eight per cent.! This has been 
attributed by most writ ers to the profllg acy of the 
women, to former bloody wars, and to the severe 
labou}: imposed on conqu ered trib es and to newly 
introduced diseases, which hav e been on several 
occasions extremely destructiv e. No doubt the se and 
()ther such have been highly efficient, and may 
account for the extraordin ary rate of decrease between 
the year s 1832 and 1836; but the most potent of all 
the causes seems to be lessened fertility. According 
to Dr. Rusch enberger of the U.S'. Navy., who visited 
these islands betwe en 1835 and 1837 , in one district 
of H awaii, only twenty-five men out of 1134, and in 

'anoth er district only ten out of 637, had a family with 
&s many, as thr ee childr en. Of eighty married women, 
only thirty-nin e had ever borne childr en ; and "the 
,I. . official r eport gi"es an average of half a child to each 
" marri ed coupl e in the whole island. " 'This is almost 

the same avera ge as with the Tasmanians at 
Oyster Cove. J arves, who publi shed his History in 
1843, says that " famili es who have thre e childr en are 
" fr eed all taxes; tho se having more, are r ewarded 
" by gifts of 'land oth er This 
unp a:'alleled enactment by the governm ent well shews 
how infertil e the race had become. The Rev. A. Bish op 
stated in the H awaiian • Spectator ' in 1839, that a 
la::ge proporti on of th e chil dren die at ages, and 
BIshop Staley inform s me that thi s is still the case, 
just ?-S' in New Zealand. This has been attribut ed to 
the negle.ct of th e childr en by th e women, but it is 
probab ly III large part due t o inn ate weakne ss of con-

VOL. I. U 
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stitution in the children, in relation to the lessened 
fertility of their parents. There is, moreover, a 
further resemblance to the case of New Zealand, in 
the fact that there is a large excess of male over 
female births: the census of 1872 gives 31,650 'males 
to 25,247 females of all ages, that is 125 '36 males for 
every 100 females; whereas in all civilised countries 
the females exceed the males. No doubt the profligacy 
of the women may in part account for their small 
fertility; but their changed habits of life is a much 
more probable cause, and which will at the same time 
account for the in-creased mortality, especially of the 
children. The islands were visit ed by Cook in 1779, 
by Vancouver in 1794, and often subsequently by 
whalers. In 1819 missionaries arrived, and found that 
idolatry had been already abolish,ed, and other changes -
effected by the king. After this period there was a 
rapid ' change in almost all the habits of life of the 
natives, and they soon became "the most civilised of 
"the Pacific Islanders." One of my informants, 
Mr. Coal!, who was born on the islands, remarks that 
the natives have undergone a greater change in their 
habits of life in the course of fifty years than English-
men during a thousand years. From information 
received from BisflOp Staley, it does not appear that ' 
the poorer classes have ever much changed their diet, 

. although many new kinds of fruIt have ' been intro­
duced, and the sugar-cane is in universal use. Owing, 
however, to theil: passion fqr imitating Europeans, 
they alteI'ed theIr manner _ of. dressing at an early / 
period, and the use of alCOholIc drinks becam 'e very ./ 
general. Althou gh changes appeal' inconsider-
able I can well beheve, from what is known with 

, , ' / 
\ 
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respect to animals, that they might suffice to lessen 
the fertility of the native s.43 

Lastly, Mr. Macnamara states 44 that the low and 
degraded inh abitants of the Andam an Islan"ds, o'n the 
eastern siele of the Gulf of Bengal, are "eminently 
"susceptible to any change of climate: in fact, take 
" them away from their island homes, and they are 
" almost cert ain to die, and that independently of diet 
"or extraneous influences." He further states 'that 
the inhabitants of the Valley of Nepal, which is 
extremely hot in summer, and also the various hill­
tribel' of India, suffer from' dysentery and fever when 
on the plains; and they die if they attempt to pa.ss 
the whole year there. 

We thus see that ll?-any of the wilder races of man. 
are apt to suffer much in health when subjected to · 
changed conc1iiions. or habits of life, and not exclusively ' 
from being transport ed to a new climate. Mere altera- " 

,'tions in habits, which do not appear lllJurious in 
themselv es, seem to have this same effect; and in 
sevel;al cases the children are particularly liable to , 
suffer. It has often , been sn.id, as Mr. Macnamara 
remarks, that man can resist with impunity the 
gre atest diversities of climate and othe r changes; but 

48 The foregoing s tate ments 
are . t aken chiefly from the 101-
10wlOg works. 'Jarves ' Hi story 
of the H awai in.n I slands ,' 18'13, 
p. 400-40 7. Cheever ' Life in 
l1:e Sandw ich I sln.nd;;;' 1851, p. 
217. Ruschen berger is quoted 
hy Bonwl ck, 'Las t of t he T as­

1870, p. 378. Bishop 
l S qu oted by Su' E. Belche r, 
' Voyage Round the W orld ' 
1843, vol. i. p. 272. I owe 

census of the severa.l years to 
th e kindn ess of Mr. Coan, not t he 
request cf Dr. Youmans of New 
York ' and in most cases I have 
com the Youm ans figures. 
with t hose O'iven in seven!l of 
th e works. I have 
omi tted the cenSllS for 1850, as 
I have seen two wide ly different 
numb ers given. . 

44 ''l'he In dian Medical Ga­
zet te,' N ov. 1, 1871, p. 240. 

u 2 
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this is true only of the civilised races. l\fan in his 
wild condition seems to be in this respect almost as 

. susceptible as his nearest allies, the anthropoid apes, 
which l;lave never yet survived · long, when removed 
from their native country. '1 

Lessened ' fertility from changed conditions, as in . 
the case of the Tasmanians, l\faories, Sandwich 
Islanders, and apparently the Australians, is still 
more interesting than their liability to ill-health and 
death; for ,even a slight degree of infertility, com-
bined with those other causes which tend to check the 
increase of every population, would sooner or later 
lead to The diminution of fertility may 
be explained in some cases by the profligacy of the 
women (as until lately with the Tahitiltns), but 
Mr. Fenton has shewll that this explanation by' :co 
means suffices with the New Zealanders ., nor does it 
with the Tasmani ans . . 

In the paper 'above quoted, Mr. gives ­
reasons for believing that the inhabitants of districts 
subject to malaria are apt to ' be sterile; but this 
cannot apply in several of the above cases. Some 

.writers have suggested that the aborigines of islands 
have suffered jn fertility and health from ' long con­
tinued inter-breeding; . but in the above cases infertility 
has c9incided too closely with the arrival of Europeans 
for us to admit this explanation . . Nor nave we at 

.any to that man is highly 
senSItIve to the eVIl effects of mter-breeding, especially 
jn areas so large as New Zealand, and the Sandwich 
archipelago with its diversified stations. Otl. the ri' 
contrary, it is known that the present inhabitants of 
Nmfork Island are 'nearly aU cousins or near relations, ' .1' 

l 
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as are the Todas in India, and the inhabitants of some 
of the West ern I slands of Scotland; and yet they seem 
not to have suffered in fertilit y.45 

A much more view is sugge.steel: by the 
analogy of the lower animals. The reproductive 
system can be shewn to be susceptible to an' extraor­
dinary degree (thou gh why we know not) to changed 
conditions of life; and this susceptibility leads both to 
beneficial and to evil results. A large collection of 
facts on thi s subject is given in chap. xviii. of vol. ii. 
of my 'Variation of Animals and Plants under Domes­
ticatipn,' I can here give only the. briefest ahstraCt; 
and everyon e interested in the subject may consult 
the above work. Very slight changes incr ease 
health, vigour and fertility of most or all orgaDlC' 
beings , whil st other changes are known to render a· 
large number of animals sterile. One of the most 
familiar cases; is that of tamed elephants not breeding ' 
in India; though they often breed in Ava, where .the · 
females are allowed to roam about the forests to some 

and are thus piaced und er more natural con-" 
dltlOTU:! The case of various American monkeys, both 

as which have been kept for many years together 
lD theIr Own countries, and yet ' have 'very rarely or 

is a more apposite inst ance, because of 
relatlOnship to man. . It is remark able hoW' 

a change in the conditions often ' 
stenlIty in a wild animal when captured; and this IS 
the more strange as all our domesticated animals have 

is ()If th e close relationsbip of 
tbe NOI:fulk I sland ers, see ,i t' 
W. Dem son, 'V arieties of Vice­
l'tegal Lile,' vol. i., 187.0 p. 410 
YOI' tbe Todas, see Col. 

o For the 
work, 18i3, p. 11 · cotlancl, 
W este rn . of Medi­
Dr. Mitch ell, 'EdlDbuJ " J e 
cal .J ournaJ," March to un, 
1865. 
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become more fertile than they were in a state of 
natur e ; and some of, them can resist the most 
unnatur al conditions with undiminished fertility. 4G 
Cert ain groups of animals are much more liable than 
oth ers , tt) be affected by captivity; and generally all 
the species of the same group are affected in the same 
manner. But sometimes a single species in a group 

is rendered sterile, whilst the others are not so ; on 
the other hand, a single species may reta in its fertility 
whilst most of the others fail to bre ed. The , males 
and females of some species when confined, or when 
allowed to live almost, but not quit e free, in their 
nati ve countr y, n ever unit e ; oth ers thus circum­
stanced frequently unite but never produce offspri ng ; 
others again produce s9me offsprin g, but fewer than in 

state of natur e ; aueI as bearin g on the above cases 
<>f man, it is import ant to remark that the young are 
apt to be weak and sickly, or malformed, and to peris\ 
at an early age. " 

Seeing how general is thi s law of the susceptibility of 
the reproductive system to changed condit ions of life, 
and that it holds gooeI with our nearest a"lli es, the 
Quadrumana, I can hardly doubt that ' it applies to 
man in his primeval state. Hence if savages of any 
race are induced suddenly to change their habits of 
life; they more or less steril e, and their youn O' 
offsprin g suffer in health , in the same manner and 
from the ,same as do the elephant and huntin g­
leopard III IndIa, many monkeys in America, and 'a 
host of animals of all kinds, on removal fro111 th eir 
natur al condition s . . 

40 For the evidence on this head, sec ' Variation of Anima ls ' 
&c., vol. ii. p. 111. " ' 

" 
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We can see why it is that abOl"igines, who have long 
inhabited islands, and who must have been long 
exposed to nearly uniform conditions, shoulcl' be 
specially affected by any change . in their habits, as 
seems to be the case. Oivilised races can certainly 
resist changes of all kinds far better than savages; 
and in this respect they resemble domesticated animals, 
for though the latter sometimes suffer in health 
(for instance European dogs in India), yet they are 
l'arely sterile, though · a few such instances 
have been recordedY The immunity of civilisedl':1ces 
and domesticated animals is probably due to their 
having been subjected to a greater extent, and there­
·fore havi:p.g grown somewhat more accustomed, to 
diversified or varying conditions, than the m ajority of 
wild animals; and to their having formerly im­
migrated or been carried from country to country, and 
to different families or .sub-Taces hu.vina- inter-crossed. 

} 0 

It appears that a ' cross with civilised races at once 
gives to an aboriginal race an immunity from the evil 
consequences of changed conditions. Thus the crossed 
offspring from the Tahitians and English, when 
settled in Pitcairn Island increased so rapidly that 
the Island was soon and in June 1856 
they were removed to Norfolk 'Island. They then 

of 60 married persons and 134 children, 
makIn? a total of 194. Here they likewise increased 

ral;ndly, that although sixteen of them returned to 
PItcaIrn Island in 1859 they numbered in January 
1868 300 souls; the and females being in 
exactly equal numbers. What a contrast does this 

, case present with that of the Tasmanians; the 

'I 47 'Variation of &c., vol. ii. :po 16. 

" 
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Islanders increased in only twelve and a 
years from 194 to 300; whereas the 
dec?·eased during fifteen years from 120 to 46, of whlch 

'ld 48 latter number only ten were chi reno 
So again in the interval between the census of 

and 1872 the natives of full blood in the Sanclwwh 
Islands decreased by 8081, whilst the half-castes, who 
are believecl to be healthier, increased by 847 ; but I 
do not ,know whether the latter number includes the 
offspring from the haU-castes, ,or only the half-castes 
of the first generation. 

The cases which I have here ' given all relate to 
aborigines, who have been subjectecl to' new conditions 
as the result of the immigration ,of civilised me:p.. 
But sterility and ill-health would probably follow, if 
savages were compelled by any ca:use, such as th 6l, 
inroad of a conquering tribe, to desert , their homes aj a 
to change their habits. It is an interesting 
stance that the chief check to wild ani-mitIs becoming , 
domesticated, which implies the power bJ;eed­
ing freely when capture:t., and one chief check to 
wild men, when brought into contact with civilisation, ' 

to form a civili,sed race, is same, namely, 
stenhty from changed conditions of life. 

Finally, although the gradual decrease and ultimate 
extinction of races of man is a highly complex 
problem, dependmg on many causes which cliffer in 
different places and at different times; it is the same 
problem as that presented by the extinction of one of 

48 These details are taken 
from 'The Mutineer$ of th e 
"Bonnty,'" by Lady Belcher, , 
1870 j 'and from 'Pitcairn . Is­
land,' ordered to be printed by 

the House of Common!:\, May 
29th, 1863. The followincr 
statements about the Sandwich 
Islanders are from the' Honolulu 
Gazette,' and from Mr. Coan. 
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the higher animals.:...-of the fossil horse, for instance, 
which disappeared from South America, soon ' after­
wards to ?e replaced, within the 'same districts, ,by 
countless troups of the Spanish horse. The New 

./ Zealander seems conscious of this parallelism, for he 
compares his future fate with that of the native rat 
now almost by the European rat. 
Though the difficulty is great to our' imagination, and 
really ' great, if we wish to ascertain the precise causes 
and their manner ' of action, it ought not to be so 
to our reason, as long as we keep steadily in mind that 
the increase of e,ach species and each race is constantly 
checked in various ways; so that if any new check, 
even a slight one, be superadded, the race will surely 
decrease in number; and decreasing numbers will 
sooner or later lead to extinction; the end, in most 
cases, being promptly determined by the inroads of 
conquering tribes. , 
I , On the Fqrmation oj the Races of some 

J cases the ct :O" of distinct has led to the 
, formation of a new race. The smgular fact that the 

Europeans and ' Hindoos, who belong to t,he same 
Aryan , stock, and speak a language fundamentally the 
same, differ widely in appearance, whilst Europeans 
cliffeI' but little from Jews, who belong to the Semitic 
stock, and speak ' quite another language, has been" 
accounted for by Broca,49 , through certain Axyan 
branches having be'en largely cr0ssed ,by indigenous ­
tribes during their wide diffusion. When two races in 
ciose contact cross, the first result is a heterogeneous 

, IIlixtu"re: thus Mr. Hunter, in describing the 

, 49 'On Anthropology,' translation 'Antbropolog. Review,' Jan. 
1868, p. 38. " h 

\ 
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or hill-tribes of India, says that hundreds of impercep­
tible grad'ations may be traceel "from the black, squat 
"tribes ' of the mountains to ,the tall olive-coloured 

with his intellectual brow, calm eyes, and 
;' high but narrow head;" so that it is necessary in 
courts of justice to ask the witnesses whether they 
are Santalis or Hindoos.50 Whether a heterogeneous 
people, such as the inhabitants of some of the Poly- , 
nesian islands, form eel by the crossing of two distinct 
races, with few or no pure members left, would ever 
become homogeneous, is not known from direct evi­
dence. But as with our domesticated animals, a cross­
breed can certainly be fixed and made uniform by 
careful selection 5l in the course of a few 'generations, 
we ,may infer that the free intercrossing of a hetero­
geneous mixture during a long ,descent would supply 
the place of selection, and overcome any tendency to 
reversion; so that the crossed race would ultimately 
become homogeneous, though it might not partake in ' 
an equal degree of the characters of the two parent- \ 
races. \. 

Of all the differences between the races of man the 
colour of the skin is the most conspicuous and' one 
of the best marked. It was formerly thought that 
differences 6f ', this ,kind be accounted for by 
long exposure to dIfferent chmates; but first 
shewed that this is not tenable, and he has since been 
followed by almost all anthropologists 52 Th" . . IS VIew 

00 'The Annals of Eural 
Bengal,' 1868, p, 134. 

or 'The Val iation of Animals 
and "Plfl.nts under Domestica­
tion,' vol. ii. p. 95. 

, 02 'Act. Acad. St. 
Petersburg,' 1780, part ii. p. 69. 

followed by Rudolphi, 
lU 'Beytrage zur Ant'bropb­
logle,' An excellent sum­
mary of the evidence is given 
by, G:?dron, 'De l'Espece,' 1859, 
vol. ll. p. 246, &c. 

'YO ; 
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has been rejected chiefly because the distribution of 
the variously coloured races, most of whom must have 
long inhabited their present homes, does not coincide 
with corresponding of climate. Some little 
weight may be given to such cases as that of the 
Dutch families, who; as we hear on excellent au tho­
rity,53 have not undergone the least change of colour 
after residing for three centuries in South Africa. 
An argument on the same side may likewise be drawn 
from the uniform appearance in various parts of the 
world of gipsies and Jews, though the uniformity of 
the latter has been somewhat exaggerated. 54 A very 
damp or a very dry atmosphere has been supposed' to 
be more influential in modifying the colour of the skin ' 
than , mere heat; but as D'Orbigny in South America, 
and Livingstone in Africa, arrived at diametrically 
opposite conclusions with respect to dampness and 
dryness, any conclusion on this head must be con-

(

Sidered as very doubtful. 55 

Various facts, which I have given prove. 
that the colour of the skin and· hair is sometimes 

,,- c06'elated in a surprising manner . with a complete 
immunity from the action of certain vegetable poisons, 
and from the . attacks of certain parasites. Hence it 
occurred to me, that negroes and other nark races might 
have acquired their dark tints by the darker individuals 
escaping from the deadly influence of the miasma 
of their native countries, during a long series of 
generations. 

53 Sir Andr ew Smith, as 
quoted by Kno x, 'Races of 
Man' 1850, p. 473. . 

6-1 See De Quatref ages on thIs 
h ad 'Revue des COUf S Scienti· 

Oct. 17, 1868, p. 731. 

,,5 L ivin O'titone's 'Tmv els and 
Resea]'cheso in S. Africa,' 1857, 
p p. 338, 339. D'Orbigoy,. 
q noted by Godron, ' De l'E spece, 
vol. ii. p. 266. . 
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I afterwards found that this same idea had long ago 
occurred to Dr. Wells.56 It has long been known that 
negroes, and even mulattoes, are almost completely 

. exempt from the yellow-fever, so in tropical 
America.57 They likewise escape to a large extent the 
fatal intermittent fevers, that prevail along at least 
2600 miles of the shores of Africa, and which annually 
cause one-fifth of the white settlers to die,. and another 
fifth to return home invalided. 58 This imm uni ty in the 
negro seems to be partly inherent, depending on some 
unknown peculiarity of constitution, and partly the 
result of acclimatisation. Pouchet 59 states that the 
negro regiments recruited near the Soudan, and bor-
rowed from the Viceroy of Egypt for the Mexican war, 
escaped the yellow-fever almost equally with the 
negroes originally brought from various parts of Africa 
and accustomed to the c;limate of the West Indies. 
That acclimatisation plays a part, is shewn by the 
many cases in which negroes have become somewhat 
liable to tropical fevers, after having resided for 'some \ 
time in a colder climate. 6o The nature of the climate '>,' -' 
under which the white races have long resided, likewise . ( 

56 See a paper read before the 
Royal Soc. in 1813, and pub­
li tihed in his Essays in 1818. I 
have given an account of Dr. 
W ells' views in tbe Historical 
Sketch (p. xvi.) to my , Origin 
of Species.' Various cases of 
colour correlated with consti tu­
tional peculiariti es are given in 
my 'Variati on of Animals 
und er Domestication,' vol. >ii. 
pp. 227, 335. 

57 See, for instance, Nott and 
Gliddon, 'Typ es of Mankind,' 
p.6 8. 

58 M' T aJor ullocb, in a pa er 
before. the · 

t:ioCiety, Apnl 20th 1840 d ' . " an 
given lU the' Ath enmum ' 1840 
p.35 3. ' > 

59 • The Plur ality of th e. 
Human Race ' (tr anslat) 1864 
p. 60. " " 

60 Q 
" , uatrefages, • Unit e de 

I Espece Humaine "1861 205 
\ U n t 'I ' , p. • 
,Y"I z', ntrodllct. to Anthro-

Jlology, translat. vol i 18·63 P 
124 L" " , • . lVlngstone gi "es analo-

cases in his ''l'ravels.' 

" 

I 

Pi 
1/ 

( 

I 
I 
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has some influence on them; for during the fearful 
epidemic of yellow fever in Demerara during 1837, 
Dr. Blair found that the death-rate of the immio-rants 

. • 0 

was to the latitude of the country whence 
-,they had come. With the negro the immunity, as far 
as it is the result of accliniatisation, implies exposure 
during a prodigious length of time; for the aborigines 
of tropical America who have resided there from time 
immemorial, are not exempt from yellow fever; and 
the Rev. H. B. Tristram states, that there are districts 

' in ' Northern Africa which the native inhabitants are 
compellecl lltnnually to leave, though the negroes can 
remain with safety. 

That the immunity of the negro is in any degree 
correlated with the colour of his skin is a mere conjec­
ture: it may be correlated with some difference in his 
blood, nervous system, or other tissu<;Js. Nevertheless, 
from the facts above alluded to, and from some corinec-

'apparently existing between complexion and a 
.ltendency to consumption, the conjecture seemed to me 

not improbable. Consequently I endeavoured, 'with 
but little success,61 to ascertain how far , it holds good. 

\ 

61 In the spring of 1862 I 
obtained permission from the 
Director -Gener al of the Medical 
department of the Army, to 
transmit to the surgeons of tbe 
various regiments Oil foreign 
service a blank tabl e, with the 
jollowing a.ppended remark s, 
but I )lave received no returns. 
"As several well-marked cases 
"have been recorded with our 
"domestic an imals of a relation 
" between the colour of the 
,t dermal appendages and the 
" cODstitntion; and it being 

"notorious that there is some. 
'.' limited degree of relatiop. 
"between the colour of the 
"races of man and the climate 
"inhabited by them; the /01-
"lowin g investigation seems 
"worth consideration. Namely, 
"whether there is any relation 
"in Ellropeans between the 
" colom of their hair, and the!r 

," liability to the diseases of 
" tropica l countries. If the 
"suraeons of the several regi­

when stationed ' in 
"unheallhy tropical districts, . 
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The late Dr. Daniell , who had long lived on the "Vest 
Coast of Afric a, told me that he did not believe in any 
such relation. He was him self unusually fair, and had 
with stood the climat e in a manner . When 
h e first arriv ed as a boy on the coast, an old 
experience 'd negro chief predicted from his app earanc e 
that this would prove the case. Dr. Nicholson, of 
Anti gua, after havin g att end ed to this subject, writes 
to me that dark-colour ed Europe ans escape the yellow 
fever more than tho se that are light-colour ed. Mr. J. 
M. Harris altogeth er denies that Europeans with dark 
hair withst and a hot clim ate better th an other men: 
on the contrary, experience has taught him in making 
a selection of men for service on the coast of Afri ca, 
to choose thos e with red hair. 62 As far, therefore, as 

" par ticular servic e: 'Theoret i­
" cally th e result woul d be of 
"high int erest., as illdicatin g 
" one means by wh ich a race uf 
" men inhabit ing from a remote 
"period an unh ealth y tr opical 
" climate , might hav e become r 

" dark- coloured by 1 he bette r r 
" preserv a t.ion of dark -hai red or 
" dark- c.omplexio ned ind iv idua ls 
"during a long succession of 
" generations." . 

62 'Anthr opological Hcview,' 
J an. 1866, p. xxi. Dr. Sharpe 
also with respect to Ind ia 
" ('Man a Special Creat ion,' 11873, 

I' 

"would be so good as fil'st to 
" count, as a stand ard of com­
" par ison, ho w many m en, in 
"th e force whe nce the sick are 
" ('h awn, have dark and light­
"colo1;lred h air, aud hair of 
" intermed iate or doubtful tin ts ; 
" anel if a similar accoun t. were 
"kept 1;>y the sam e medical 
" gen tl emen, of all the men who 
" suffered from mnlarious and 
" yellow fevers, or from dysen­
"tery, it would soon be apparen t, 
" a fter some thousand cases hael 
" been tabul ated , wheth er t here 
"exis ts any relat ion between 
" the colonr of the hair and con­
" stitut ional liability to tropical 
"diseases. Perh aps no such 
"relati on wou ld be d iscovered, 
., but tho inv est igati on is well 
"worth making . I n case any 
" positive result were obtain ed, 
" it might be of som e practical 
" use in select ing men for any 

" p. ll 8), . that it has been 
" notieed by some m edica l 
"officers that Europeans' w ith j' 
"ligh t hair and ' flor id c()m­
" plexions suffer less from dis -
" eases of tropi cal countr les th an 
"pe rsons with dark hair nnd I 
" sallow complE'xions ' and , so 
" far as I know , there 'app ear to ( 

I, 
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these slight indic'atio'ns go, there seems no' foundation 
for the hypothesis, that blackness has resuHed from 
the darker and darker individuals having survived 
better during long exposure to fever-generating 
miasma . 
. Dr. Sharpe remarks,63 that a tropical sun, which 

burns and blisters a white skin, does not injure a black 
one at all; and, as he adds, this is not due to habit in 
the individual, for children only six or eight months 
old are often carried naked, and are not affected. 
I have been assured, by a medical man ; that some years 
ago during each summer, but not during the winter, 
his hands became marked with light brown patches, 
like, ,although larger than freckles, and that these 
patches were never affected by sun-burning, whilst the 
.white parts of his skin have on several occasions been 
much inflamed and blistered. With the lower 
there is, .also, a constitutional difference in liability to 
. action of the sun between those parts of the skin 

':clothed with white hair and other parts. 64 Whether 
the saving of the skin from being thus burnt is of 
sufficient importance to account for a dark tint having 
been gradually acquired by man through natural 
selection, I am unable to judge. If it be so, we 
hav e to assume that the natives of tropical Amenca 
have lived ther e for a much shorter time than the 

"be good ground s for this 
" remark." On the oth er hand, 
Mr. HeddI!', of Sierra Leone 
"WfIO bas hall mor e 
"kIll eq und er him than any 
"oth er man," by the climate vf 
the Coast CW. 
Reade, Afnca n Sketch Book,' 

vol. ii. p. 522), holds a direc tl[ 
opposite viell', as does Cap. 
Burt on. t' • 

63 'Man a Special Crea Ion, 

1873, p. 119. '1 d 
64 'Vari ation of s ,an, 

Pl ant s und er DomesticatIOn, 
vol. ii. pp. 336, 337. 



304 THE DESQENT OF MAN. PART I. 

neO'roes in Africa, or the Papuans in the southern parts 
of the Malay just as the lighter-coloured 
Hindoos have resided in India for a shorter time than 
the darker aborigines of the central southern parts 
of the peninsula. . 

Although with our present knowledge we cannot 
account for the differences of colour in the races of man, 
through any advant age thus gained, or from the direct 
action of climate; yet we must not quite ignore the 
latter agency, for there is good reason to believe that 
some inherit ed effect is thus produced.G5 

We have SBen in the second chapter that the con­
ditions of life affect the development of the bodily frame 
in a direct manner, ?-nd that the effects are transmitt ed. 
Thus, as is generally admitt ed, the Europ ean settl ers 
in the Unit ed States undergo a slight but extraordin ary 
rapid change of appearance. Their bodies and limbs 
become elongatecl; and I hear from Col. Bernys that 
during the late w.ar in the United States, good evidence\ 
was afford()d of this fuct , by the ridiculous appearance 
presented by the German regiments, when ·dressed in 
ready-made .clothes manufactured for the A.merican 
market l and which were much too lo;ng for the men in \ 
every way.. There is, also, 'a considerable body of 
evidence shewing that in the Southern States the 

u5 See, fur instance, Quat-re-
. fages C' Revue des COUl'S Scient i- . 

fiques,' Oct. 10, 1868, p. 724) 
on the effects of residence in 
Abyssinia and Arabia, and otbJr 
2.naloerous cases. Dr. Rolle 
C' De;' Mensch, seine Abstam­
muner' &c., 1865, s. 99) states , 
on authority of Khanikof, 
tha t the greater numb er of 

families settl ed in 
Georgia, have acquired in .the 

of t wo generations ilark 
and eyes. Mr. D. F otbe s 

me that the Quichuas 
111 the Andes vary greatly in 
colour, accordin g to the p"osit ion 
of the valleys inh abit ed by 
them . .r 

/ 
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'house-slaves of the third generation p'resent a markedly 
differ en t appearance from the field -slaves. 66 

If; however, we look to the races of man as dis­
tributed over the world, we must infer that ' their 
characteristic differences cannot -be accounted for by 
the direct action of different conditions of life, even 
after exposure ' to them for an enormous period of time. 
The Esquimaux live exclusively on animal food; they 
are clothed in thick .fur, and are exposed to intense 
cold and to prolonged darkness ; yet they do not differ 
in any extreme degr ee from the inlfabitants of Southern 
China, who live entirely on vegetable food, and are 
exposed almost naked to a hot, glaring climate.- The 
unclothed Fuegians live on the marine productions of 
their inhospitable shores; the Botocudos of Brazil 
wander about the hot forests of the interior and live 
chiefly on vegetable productions; .yet these tribes 
resemble each other so closely that the Fuegians ' on 
board the" Beagle" were mistaken by some Brazilians 

' for Botocudos, The Botocudos again, as well- as the 
other inhabitants of tropical America, are wholly 
different from the who inhabit the opposite 
shores of, the Atl antic, are exposed ' to a nearly 'Similar 
rrltnm< and follow nearly the same habits of life. 

Nor can the differences between the races of man be, 
accounted for by th'e inherited effects of the incr eased 
or decreased uSe of parts, except to a quite insignificant 
degree. Men who habitually live in canoes, may have· 
their legs somewhat ,stunted; those who inhabit lofty 
regions may have their chests enlarged; and those· 
who constantly use certain sense-organs may have the 

66 Harlan, ' Medical Re-
searches,' p. 532. Quat refages 
(' Uni te de l'Espece Hum aine, 

VOL. I. 

1861, p. 128) has. collected 
much evidence on this head. 

x 
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cavitie s in which they lodged somewhat incre ased 
in size, and their featur es consequently a little modified. 
With civilised nation s, the r educed size of the j aws 
from .lessened use-the habitu al play of different 
muscles serving to express different emotions- and the -
increased size of the brain from greater 
activity, have together produced a considerabl e effect 
on their general appearance when compared with 

. savages.67 Increas ed bodily stature, without any cor­
responding increase in the size of the brain, may 
(judging from the pre viously adduced case of rabbit s), 
have given to some races an elongat ed skull of the 
,dolichocephalic type. 

Lastly, the little-und erstood principle of corr elated 
.development has sometimes come into action, as in 
the case of great muscular development and stron gly 
projecting supra -orbit al' ridg es. 'l1>lour of the 
'skin and hair are plainly correlated, as is the texture 
·of the hair with its colour in the Mandans of North 
America.68 The colour also of the skin, and the odour 
.emitted 'Oy it, are likewise in some ,manner connectEl,dl 
With the breeds of sheep the number of hairs within 
a given space and the numb er of the excretor y pores ! 
are relat ed.69 If we may jud ge from the analogy of 
our domesticated animal s, many niodifications of 

67 See Prof. Scbaaffhausen, 
t ran sl at . . in . 'Antbr opological 
Review,' Oct. 1868, p. 429. 

68 Mr. Catlin states . (' N. 
American Indians/ 3ru ' edit. 
1842, vol. i. p. 49) tb at in the 
wbole trib e of the Mandans, 
about one in ten or t welve of 
t he members, of all ages and 
both sexes have bright silvery 

bai l', is heredit ary. 

Now tbis hair is as coarse' , 
harsh as that of a horse's mane, 
wbilst the hair of other colom s 
is fine and soft. I 

69 On th e odour bf the 
Godron, 'S ur l'Espe ce,' tom. i i. 
p .. 217. the pore& in the 
skill, Dr. Wllckens , ' Die Aufg'a­
ben del' Zoolech- ' 
nik,' 1869, s. 7. 
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structure in man ' probably come under this principle 
of correlated development. 

We have now seen that the external characteristic 
.differences between the races of man cannot be accounted 
for in a satisfactory manner by the direct action of the 
·conditions of life, nor by the effects of the continued 
use of parts, nor through the principle of correlation. 
We are. therefore led to enquire whether slight indi­
vidual differences, to which man is eminently liable, 
may not have been preserved and augmented during . a 
long series of generations through natural selection. 
But here we are at once met by the objection that 

. variations alone can be thus preserved; and 
as far as we are enabled to judge, although always 
liable to ·err on this head, ' none of the differences 
between the races of man are of any direct or special 
service to him. The intellectual and moral or social 
faculties must of course be excepted from this remark. 

<' . The great variability of all the external differences 
between the races of man, likewise indicates that they 

.cannot be of much importance; for if they 
would long ago have been either fixed and preserved, 
or eliminated. In this respect man resembles those 
forms, called . by naturalists protean ' or polymorphic, 
which have remained extremely variable, owing, as it 
seems, to such variations being of an indifferent nature, 
and to their having thus escaped the action of natur al 
selection. 

We have thus far been baflled in all our attempts to 
\ accolint for the differences between the races of ma!l; 

but there remains one important agency, namely 
Sexiial Selection, which appears to have acted power­

x 2 
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fully on tnan, as on many other I do not 
intend to assert that sexual selection will account fo·! 
all the differences between the races. An unexplained 
residuum is about which we can only in our 
ignorance, that as individuals are continually born ' " 
with, for instance, heads a littl-e rounder or narrower, 
and with noses a little longer or shorter, such slight , 
differences might become fixeil, and uniform, if the 
unknown agencies which induced them were to act in 
a more constant manner, aided: by 
intercrossing. Such variations come under the pro­
visional class, alluded to in our second chapter, which 
'for' the want of a better term are often called spon­
taneous. Nor do I pretend that the effects' of sexual 
selection can be indicated with scientific precision; but 

can be shewn that it w?uld be an. inj xplic.g.ble 
If man had not been modIfied by thH;( age¥y, whICh 
appears to have, acted powerfully on 
animals. It can further be shewn that the difference\. 
between the races of man, as in colour, hairiness, form . 
of features, &c., are of a kind , which might have been 
expected to come under the influence of sexual selection. 
But m. order to treat this subject properly, I 'have 

:t , necessary to pass the whole animal kingdom 
.. In reVIew. I have therefore devoted to it the Second 
Part of this work. At the close I shall return to 
and, after attempting to shew how far he has been 

through sexual selection, will give a brief 
summary of the chapters in this First .Part. 

! 
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NOTE ON THE RESEMBLANCES AND DIFFEHENCESIN THE STRUCTURE 

AND THE DEVEI,OPJlIENT OF THE BRAIN IN MAN AND APES. By 

PROFESSOR HUXLEY, F.R.S. ' 

The· controversy respecting the nature and the extent of the differ­
ences in the structure ofthe brain in man and the apes, which arose 
some fifteen years ago, has not yet come to an though the 
subject matter of the dispnte is, at present., totally different from 

, what it was formerly. It was originally asserted and 
with singular pertinacity, that the brain of all the apes, even the 

' highest, differs from that of man, in the absence of such conspicuous 
structures as the posterior lobes of the cerebral hemispheres, with 
the posterior cornu of the lateral ventricle and the hippocampus 
minor, contained in those lobes, which are so obvious in man. 

But the truth tlmt the three structures in question are as well 
developed in apes' as in human brains, or even better j and that it 
is charao.,teristic '-gf all the Primates (if we exclude the Lemurs) to 
have thes\..parts " ell developed, stands at present on as secure a 
basis as any'-proposition in comparative anatomy. .Moreover, it is 

.Il.dmitted by everyone of the long series of anatomists who, of late 
;'years, have paid special attention to the arrangement of the compli-

.,..) sulci an,d gyri which upon thy tiurface of the 

(

hemispheres m man and the higher apes, that they are dispoSed 
, 1 after the very same pattern in him, as in tbem. Every principal 

gyrus and sulcus of a chimpanz 'ee's brain is clearly represented in 
that of ·a man, so tbat the terminology which ajJplies to tbe one 

'. 

) 

:msweFS for the other. On this point there is no difference of 
Some years since, Professor Bischoff published a me"moir 70 

on the cerebral convolvtions of maf\ and apes j and as the purpose 
of my learned colleague was certainly not to diminish the value of 
the differences between apes and men in this respect, I am glad to 
make a citation from him. . 

" That the apes, and the orang, chimpanzee and g9rilla, 
," come very close to man in their organisation, much nearer than 
. , to any other animal, is a well known fact, disputed by nobody . 
• ' LooKing at the matt er from the point of view of organisation 

70 'Die Grossbirn- Windun gen des Menschen j' 'Abhandlungen 
tier K. Bayerischen Akademi e,' Bd. x., 1868. 
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"alone, no one probably would ever have disputed ,the of 
" Linn reus, that man should be placed, merely as a peculiar at 
"the head of the mammalia and of those apes. Both shew, m, all , I 
'" their organs, so close an affinity, that the most exh'act sl , 
"investigation is needed in order to demonstrate t ose, 1 erenc 
" which really exist. So it is with the brains. The brams of maD, 
" the orang, the chimpanzee, the gorilla, in spite of all the 
'c differences which they present, come very close to one ,another II. 
"(1. c. p. 101). '. 

'l'here remains, then, 'no dispute as to the resemblance in funda­
mental characters, between the ape's brain and man's; nor any as 
to the wonderfully close similarity between the chimpanzee, 
orang and man, in even the details of the arrangement of the 1!yri 
and sulci of the cerebral hemispheres. Nor, turning to the differ­
ences between the brains of the highest apes and that of man, is 
there any serions question as 'to the nature and extent of these 
differences. It is' admitted that the man's cerebral hemispheres 
are absolutely and relatively larger than those of the orang and! 
chimpanzee; that his frontal lobes are excavated by the 
upward protrusion of the roof of the orbits; that his gyri and 
are, as a rule, less symmetrically disposed, and present a great r 
number of secondary plications. Ann it is admitted that, as a rul 
in the temporo-occipital or " external perpendicular" fissure. I 
whlCh IS usually so strongly marked a feature of the ape's brain is< ' 
but faiutly marked. But it also clear, that none of these differences 
coustitutes a sh'lrp demarcation between the man's and the ape's 
?min. In l'f'!spect to the external perpendicular fissure of Gratiolet. 
1ll the human brain for instance, Pl'ufe,;sor Turner remarks :TI 

"In some brains it appears simply as , an indentation of the 
"margin of the hemisphere, but, in others, it extends for some' 
"dist:;t?ce more or less transversely outwards I saw it in the right; 
" hemIsphere of a female brain pass more than two inches outwards ;: 
" and on another specimen, also the right hemisphere, it proceeded 
"for four-tenths of an inch outwards, and then extended down­
"wards, as far as the lower margin of the outer surface of the 
"hemisphere. The imperfect definition of this fissure in the majority ' 
" of human brains, as compared with its remarkable distinctness in 
" the brain of most Quadl'umana, is owing to the presence, i.n the' 

- 71 C Convolutions of the Human Cerebrum TOTlographically , 
Considered,' 1866, p. 12. .I:' 
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"former, of certain superficial, well marked, secondary convollltions 
"which. bridge it over 'and COllllect the ' parietal with the occipital 
"lobe. The closer the first of these bridging gyri lies to the longi­
"i.udinal fissure, the shorter is the external parieto-occipital fissure." 

. (la . p. 12.) .' 
'rne obliteration of the externa l perpendicular fissure of Gra tiolet., 

therefol:e, is not a conslant character of the human brain. On the 
other hand, its fnil development is not a constant cbaracter of the 

ape's brain. For, in the chimpanzee, the more or less 
extensive obliteration of the external perpendicular sulcus by 
" ·bridging convolutions," on one side or the other, has been Doted 
<5VC.J; !lnd over again by Prof. Rolleston, :Thfr. Marshall,M. Broca and 
Professor Turner. At the conclusion of a special paper on this 
subject the latter writes; 72 

" The three specimens of the brain of a chimpanzee just described, 
"prove, that the generalisation which Gratiolet has attempted to 
" draw of the complete absence of the first connecting convolution · 
"and the concealment of the second, as characteristic 
"'featu·res in the bi'ain of this animal, iH by no means universally 
" applicable. In only one specimen did the brain, in these 1Jar­
" ticulars, . follow the law , which Gratiolet has expressl'd. As 
"regards the presence of the superior bridging convolution, I am 
"inclined to think that it has existed in one hemisphere, at least,. 
"in a majority of the brains of this animal which have, lip to this-

.. ./ "time, been figured or described. The mperficial position of the-
t.f "second bridging convolution is evidently less frequent, and. has as· 

H yet, I believe, o'nly been seen in the brain (A) in this · 
"communication. The asymmetrical arrangement in the convo­
"lutions of the two hemispheres, which previous obs£'rvers have­
, referred to in their descriptions, is also well illustrated in these· 

\ 

"specimens." (pp. 8, 9.) , 
Even were the presence of the tempora-occipital, or external per­

pendicular, sulcus, a mark of distinction between the higher apes. 
and man, the value of such a distinctive ' character would be ren­
dered very doubtful by the structure of the brain in the Platyrhine 
npes. In f'lCt, while the temporo-occipital is of the most 
constant of sulci in the Catarhine, or Old World, apes, it is never 

72 Notes more especially on 
the bridaing convolutions in the 

'P Brain of the \1 Impanzee, 

ceedinas of the Royal Society 
of 
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very strong1y developed in the New \Vor1d apes; it is absent in 
the smaller rudimentary in PitheGia; 73 and more or 
less obliterated by bridgtag convolutions in Ateles. 

, A character whic'tl"is thus variable within the limits of a single 
group can have no great taxonomic value. _ 
, It is further established, that the degree cf asymmetry of the 
convolution of , the two sides in the human brain is subject .to much 
individnal variation; and that, in those individuals of the Bush­
man race who have been examined, the gyri and sulci of the two 
hemispheres are considerably less ' complicated and more symmet ri­
cal than in the European brain, while, in some individuals of the 
chimpanzee, their complexity and asymmetry become notable. 
'l'his is particularly the case in the brain .of a young male chim-
l)anzee figured by 111. Broca. (' L'ordre des Primates,' p. 165" 
fig.l1.) . 

Again, as respects the question of absolute size, it is established 
that the difference between the largest and the smallest healthy 
human brain is greater than the difference between the smallest 
healthY,human brain and the largest chimpanzee's or orang's brain. 
. Moreover, there is one circumstance in which the orang's and 

. chimpanzee's brains resemble but in which they differ from 
the lower apes, alid that is the presence of t wo corpora candicantia 

Cynomo7'Pha having but one. 
In view of these facts I do not hesitate in this year 1874, to i 

"­repeat and insist upon the proposition which I enunciated . in .. \ 
1863: 74 

, "So as cerebral structure goes, therefore, it is clear that man 
"diff ers less from the chimpanzee or the orang, tban these do eveU' 
" from the monkeys, and that the difference between the brain of 
"the chimpanzee and of man is almost insignificant when· coni­
"pared with that between the chimpanzee brain and that of a 
"Lemur." . 

In the paper to which I have referred, Professor Bischoff does not . 
deny the second part of this statement, but he first the 
irrelevant remark that it is not wonderful if the brains of an orang 
and a Lemur are very different; (\nd secondly, goes on to assert ' 
that, "If we successively compare the brain of a man with that of 

- 73 Flower 'On the Anatomy 
of Pithecia Monachus,' 'Pro­
ceedings of the Zoological So-

ciety,' 1862. 
74 'Man's Place in Nature,' 

p.102. 

l 
I 
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"an orang; the br:;Lin of this with that of I chimpam:ee; of this 
" with that of a gorilla, and so on of a Semnopithecus, 
" Oynocep71a1us, Oercopitllecus, Macacus, Oallithrix, 
"Stenops, Ha?JaZe, we shall not meet with a greater , or even as 
"gre at n, break in the degree of development of the convolutions, 

,<" U as we find between the br.ain of a man and that of an orang or 
"chimpanzee." . '. 

'1'0 which I reply, firstly, that whether this assertion be true or 
false, it has nothing whatever to do with the proposition enunciated 
in e Place in Nature,' which refers not to the development of 
the convolut:ons alone, but to the structure of the whole brain. Jf 
Professor Bischoff had taken the trouble to refer to p. 96 of the 
work he criticises, in fact, he would have found the followinrr 
passage: ' "And it is a remarkable circumstance that though, so fa; 
"as our presc'nt knowledge ex tends, there is one true st ructur al 
"break in the series of forms of Simian brains, this hiatus does not 
"lie between man and the manlike apes, but between the lower and 
"the 10weRt Simians, or in other words, between the Old and New 
"World apes and monkeys and the Lemurs. Every Lemur which 
"has yet been examined, in fact, has its cerebellum partially visible 
<c from' above; and its posterior lobe, with the contained posterior 
"coma and hippocampus minor, more or less rudimentary. Every 

'-\,e 'narmoset, American monkey" Old World monkey, babQon, or ' 
.f manlike ape, on the contrary, has its cerebellum entire ly hidden, 

, ,e posteriorly, by the cerebral lobes, and a large posterior 
"cornu with a well-develored hippocampus minor." , 

) 
I 

'!'his statement was a strictly accurate account of what was 
known when it was made; and it docs not appear to me to be more 
than apparently weakened by the subsequent discovery of the 
relatively small rleveloJllDent of the poste,rict· lobes in the Siamanf!; 
and in tIle Howling monkey. Notwithstanding the exceptiona l 
brevity of the posterior lobes in these two species, no one will 
pretend that their brains, in the slightest degreE', approach those of 
the Lemurs. And if, instead of putting Hapale out of its natural 
place, as Professor Bischoff most unaccountably does, we write the 
series of animals he has chosen to mention as follows: Homo, 
PitheclIs, Troglodytes, Hy'Zobates, 
Cercopithecus, Mdcacus, Oebus, Oallithrix, Hapale, Lemu1', Stenops, 
I venture to reaffirm that the great ,break in this series lies between 
Hapale and Lemur, and that this ,break is considerably greate: than 
that between any other two terms of that series. Professor BIschoff 



314 THE DESCENT OF MA.N. PART 1. 

'J=ores the fact that Ion" before he wrote, Gratiolet had suggested 
to> 0 h 

the separation of the Lemurs from the other P1'imates on t every , 
ground of the difference in their cerebral characters; and that 
Professor Flower had made the following observations in the course 
of his description ofthe brain of the Javan Loris: 75 

"A.nd it is especially remarbble that, in the development of the 
"posterior lobes, there is no approximation to tbe Lemurine, short 
"hemisphered brain, in those monkeys which are commonly sup­
" posed to approach this f.lmily in other respects, viz ., the lower 
"members of the Platyrbine group." 

So far as the structure of the adult brain is concerned, then, the 
very considerable additions to our knowledge, which bave been tRade 
by the researches of so many investigators, during the past ten 
years, fully justify the statement which I made in 1863. But it has 
been said, tbat, admitting the similarity between the adult brains of 
man and apes, they are nevertheless, in reality, widely different. 
because they exhibit fundamental differences in tbe mode of their ' 
development. No one would be more ready tban I to .admit the 
force of this argument, if such fundamental differences of develop­
ment really exist. But I deny that they do exist. On the contrary, 
there is a fundamental in the development of the brain in 
men and apes. 

A , 

Gratiolet originated the statement that there is a fundamental 
difference in the development of the brains of apes and that of man\ 
-consisting in tbis; that, in the a.pes, the sulci which first make '-. "'r 

appearan,ce are situated on the posterior region of tbe cerebral . 
hemlsplieres, while, in the human f<etus, the snlci first become 
visible on the frontallobesYG 

'fhis general statement is based upon two observations, the one of 
a. Gibbon almost ready to ?e born, in which the posterior gyri were 

developed," while those of the frontal lobes were "hardly 

75 'Trans actions of the Zoolog­
ical Society,' vol. v. 1862. 

7G "Chez tous les singes, les 
"plis posterieurs se deveioppent 
"Ies premiers; les plis anterieurs 
"so developpent plus tard, aussi 
"la. vertebre occipitale et la parie­
" tale son t-elles relativemen t tres­
"gran des chez Ie f<etus. L'Hom­
"me prt3sente une exception re­
"marquable quant a l'epoque de 

"l' apparition des pHs front aux. 
"qui sont les premiers indiqu es' 
" mms Ie developpement O'enerai 
"du lobe frontal, envisa-O'l seule­

par rapport it son °volume, 
" smt les memes lois que dans 
"Ies singes:" Gratiolet ' 'Me­
moire sur les pUs de 
l'Homme et des Primates,' p. 
39, Tab. iv. fig. 3. 

f 
I 
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';indicated" 77 (I. c. p. 39), and the other of a' lmman 'fcetus at the 
22nd or 23rd week of uterogestn.tion, in which Gratiolet notes tbat 
the insula was uncovered, but tbat nevertheless "des incisures 
"sement de lobe anterieur, une scissure peu profonde indique Ill. 
"separation du lobe occipital, tres-reduit, d'a illeurs des cette epoque . . r " Le reste de la surface cerebrale est encore absolument lisse." . 

Three views of this brain are given in Plat e II. figs. 1, 2, 3, of 
the work cited, sbewing the upper, later al and inferior views of the 
hemispheres, but not the inner view. It is worthy of note that the 
figur e by no means bears out Gratiolet's description, inasmuch as 
the fissUre (antero-t emporal) on the posterior half of the face of the 
hemisphere is more marked than any cf those vaguely indicated in 
the anterior half. If the 'figure is correct, it in no way justifi es 
Gratiol et's conclusion: " .Il y a dope entre ces cerveaux [those of a. 
" Callithrix and of a Gibbon] et celni du fcetus humain une difference 
"fondamental. Chez celni-ci, longtemps avant que les plis tempo­
" rau x apparaissent, les plis frontaux cssay ent d'cxister." 

Since Gratiolet' s time, however, the development of the gyri anci 
sulci of the brain has been made the subject of renewed investigation 
by Schmidt, . Bischoff, Pansch,78 and more parti cularly by 

77 Gratiolet's words are (1. c. 
p. 39) : "Dans Ie faltus dont it 

les plis cerebraux pos-
, " terieurs sont bien developpes, 

( 
,/ Mndis que les lJlis du lobe 

. 
"frontal sont a peine indiques." 
The figure, however (PI. iv. fig. 
3), shews the fissure of Holando, 
anrl one of the frontal sulci, 
plainly enough. Neverth eless, 
l\f. Alix, in his 'Notice sur les 
t ravaux anthropologiques de 
Gratiol et' (Mem. de Ill. Societe 
d' .A.n.thropologie de Paris,' 1868, 
page 32), writes thu s.: "Gr atio­
"let a eu entr e les mains Ie 
" cerveau d'un faltus de Gibbon, 
" singe eminemment superieur, 
" et tellement rapproche de 

que des naturalistes 
" tres-competen ts l'ont range 
"parmi 

\ "Hu xley, par n 
\ "pas sur ce po"mt. Eh bien, 

" c'est sur Ie cerveau d'un fcetus 
"de Gibbon que Gratiolet a vu 
" les ciTConvo lutions du lobe 
" tp.rnporo-spMnoi dul deja deve­

lorsq1b' il n ' existen t pas 
" enCOI'C de plis S1£1' le lobe 
"fron tal. II etai"t donc bien 
" autorise . a dire que, chez. 
"l'homm e les circonvolutions 
" apparaissent d'a en 00, tandis 
"que chez les singes elles se ' 
"developpent d'ro en a." 

78 'Ueb er die typi sche Anord­
nung del' Furch eu und Wind­
ungen auf den Grosshirn-Hemi­
spharen des M:enschen und der 
Affen.' 'Archi v fUr Anthr o­
pologie,' iii., 18G8. 

70 'Zur Entwick elungs Ge­
schichte der Furch en und Wind­
un O'en del' Grosshirn-H emispha.­
ren'" im Faltu s des Menschen.' 
, Archiv fiir Anthropol ogie,' iii., 
1868. 
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whose work is not only the latest, but by far the most complete, 
memoir on the subject. 

The final results of their inquiries' may be summed up as 
follows :-

1. In the human fretus, the sylvian fissure is formed in the course 
of the third month of uterogestation. In this, in the fourth 
month, tbe cerebral hemispheres are smooth anli rounded (with the 
exception of the sylvian depression), and they project backwards far 
beyond the cerebellum. ' 

2. 'rhe sulci, properly so called, begin to appear in the interval 
between the end, of the fourth and the beginning of the six:t.h month 
of fretal'life, but Ecker is careful to point out that, not only the 
time, bilt the order, of their appearance is subject to considerahle 
individual variation. In no case, however, 'are either the frontal or 
the temporal sulci the earliest. 

Tbe first which appears, in fact, lies on tbe inner face of the hemi-
sphere (whence doubtless Gratiolet, who does not seem to have ex:­

' a.mined that face in his fretus, overlooked it), and is either t.he 
internal perpendicular (occipito-parietal), or the calcarine sulcus, 
these two being close together and eventually running into one 
another. As a rule the occipito-parietal is the earlier of the two. 
. 3 . .At the latter part of this period, another the" posterio­
parietal," or " Fissure of Rolando " is developed, and it is followeil, in 
the course of the sixth month, by the other principal sulci of , the 
frontal, parietal, temporal and occipital lobes. 'l'here is, Dowever, 
no clear evidence that one of these .constantly appears be.£ore the 
other; and it is remarkable that, in the brain at the period described 
and figured by Ecker (1. c. p. 212-13, Taf. n. figs. 1, 2, 3, 4), the 
antero-temporal sulcus (scissure parallele) so characteristic of the 
ape's brain, is as well, if riot better developed than the fissure of 
Rolando, and is much more marked than the pror:er frontal sulci. . 

Taking the facts as they now stand, it appears to me that the 
order of the appearance of the sulci and gyri in the fectal human 
brain is in perfect harmony 'with the general'doctrine of evolution, 
and with the view that man has been evol verl from some 'ape.like 
form; though there can be no doubt that form was, in niany 
respects, different from any member of tbe Primat es now living. 

Yon Eaer taught us, half a century ago, that, in the course of 
their development, allied animals put on at first, the characters of 
the greater groups to which they belong, and, by degrees, assume 
those which restrict them within the limits of their family, genus; 

, . , 

\. 

J 
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and species j and he proved, at the same tim e, that no develop­
mental stage of a higber animal is precisely similar to the adult 
condition of any lower animal. It is quite correct to say that a 
frog passes through the condition of a fish, inasmuch as at one 
period of its life the tadpole has all the characters of a fish and if 

. i t went no furtheJ', would have to be grouped among fishes. 'But it 
is equally true that a tadpole is very different from any known fish. 

In like manner, the brain of a human fcetus, at the fifth plontb, 
may correctly be said to be, not only the brain of an ape, but that 
of an Arctopithecine or marmoset-like ape j for its hemispheres, 
with their great posterior l?bster, and with no sulci but tbe sylvian 
and the calcarine, present the characteristics found only in the group 
of the Arctopithecine P7'imates, But it is equally true, as Gratiolet 
remarks, that, in its widely open,sylvian fissure, it differs from the 
brain of any actual marmoset . No doubt it would be much more 
similar to the brain of all advanced of a marmoset. But we 
know nothing 'Whatever of the development of the brain in the 

In the Platyrhini proper, the only obsel:vation with 
which I am acquainted is due to Pansch, who found in the brain of 
a fcetal Cebus .Apella, in addition to the sylvian fissure and the deep 
calcarine fissure, only a very shallow antero-t emporal fissure (scissure 
p p,ralleZe' of Gratiolet). ' 

Now this fact, taken together with the circumstance that the 
\.. sulcus is present in such Platyrhini as the Saimiri, 

.,.j which present mere traces of sulci on the anterior half of the ex-
_{ terior of the cerebral hemispheres, or none at all, undoubtedly, so fa.r 

as it goes, affords fair evidence in favour of Gratiolet's h:vpothesis, 
that the posterior sulci appear before the anterior, in the brains of 
the Platyrhini. But, it by no moans 'follows, that the rule which 
may hold good for t.he PlatY7'hin i exterds to the Catarhini. We 
have D,O information whatever respectin g the'development of the­
brain in the Cynom01'Pha j and, regards the .Antlwopomorplla , 
nothing but the account of the bl"lin of the Gibbon, near birth" 
already referred to. At t4e present moment there is not a shadow 
of evidence to shew that the sulci of a chimpanzee's, or orang's> 
brain do not apJ;>ear in the same order as a man's. 

Gratiolet opens his preface with the aphorism: "II est dangereux 
"dans tes sciences de conclure trop vit e." I fear he must have 
gotten this sound maxim by the time he had reached the 
of the differences between men and apes, in the body of hIS work. 
No doubt, the excellent author of ODe of the most remarkable 
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whose work is not only the latest, but by far the most complete, 
memoir on the subject. 

The final results of their inquiries ' may be summed up as , ' 
follows :-

1. In the human fcetus, the sylvian fissure is formed in the course 
of the third month of uterogest ation. In this, in. the fourth 
month, the cerebral hemispheres are smooth and rounded (with the 
exception of the sylviandepression), and they project backwards far ( 
beyond the cerebelJum. 

2. The sulci, properly so called, begin to appear in the int erval 
between the end . of the fourth and the beginning of the sixt.h month 
of fretal'life, but Ecker is careful to point out that, not only the 
time, but the order, of their appearance is suhject to considerable 
individual variation. In no case, however,are either the frontal or 
the temporal sulci the earliest . 

'1'he first which appears, in fact, lies on the inner face of the hemi-
sphere (whence doubtless Gratiolet, who does not seem to have ex­

'amined that face in his fcetus, overlooked it), and is either t.he 
internal perpendicular (occlpito-parietal), or the calcarine sulcus, 
these two being close together and eventually running into one 
another. As a rule the occipito-parietal is the earlier of the two. 

3. At the latter rart of this period, another the" posterio­
parietal," or " Fi ssure of Rolando" is developed, and it is followerl, in 
the course of the sixth month, by the other principal sulci of. the 
frontal, parietal, temporal and occipital lobes. There is, bowever, 
no evidence tbat one of these .eonstantly appears be.£ore the 
other; and it is remarkable that, in the brain at the period rlescribed 
and figured by E cker (I. c. p. 212-13, Taf. lI. figs. I, 2, 3, 4), the 
nntero-tem poral sulcus (scissure paralleZe) so characteristic of the 
ape's brain, is as well, if not better developed \h3n the fissure of 
Rolando, and is much more marked than the proper frontal sulci. . 

Taking the facts as they now stand, it appears to me that the 
order of the appearance of the sulci and gyri in the fectal human 
brain is in perfect harmony \vith the general doctrine of Ilvolution, 
and with the view that man has been evol verl from some -ape.like 
form; though tl:tere can be no dOUbt that that form was, in many 
respects, different from any member of the P;imates now living. 

Yon Bael' taught us, half a centuryaO'o that in the c8urse of 
their development, allied animals put on °a; first' the characters of 
the greater to belong, and, b; degrees, assume 
those which restrIct them wlthm the limits of their family, genus, 

• I 
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and species; and he proved, at the same time, that no develop­
mElP!l!l stage of a higher animal is precisely similar to the adult 

of any lower animal. It is quite correct to say that a 
\ frog passes through the condition ·of a fish, inasmuch as at one 

1) riod of its life the tadpole has all the characters of a fish, and if 
went no further, would have to be grouped among fishes. But it 

is equally tru e that a tadpole is very different from any known fish. 
In like mann er, the brain of a human fcetus, at the fifth lDontb, 

may correctly be said to be, not only the brain of an ape, but tha t 
of an Arctopithecine or marmos et-like ape; for its hemispheres, 
with their ,great posterior lobster, and with no sulci but the sylvian 
&rbi fl'it:!W carine, present the cbaracteristics found only in the group 
of the Arctopith ecine Primates. But it is equally true, as Gratiolet 
remarks, that, in its widely open.syl\'ian fissure, it differs from the 
brain of any actual marmoset. No doubt it would be much more 
similar to the brain of au advanced f<:etus of a marmoset. But we 
know nothing whatever of the development of the brain in the 
marm osets. In the Platyrbini proper, the only obsel:vation with 
which I am acquainted is due to Pansch, who found in the brain of 
a fcetal Oebus .Apella, in addition to the sylvian fissure and the deep 
calcarin e fissure, only a very shaDow antero-lemporal fissure (scissure 
p flrallele· of Gratiolet). . 

Now this fact, taken together with the circumstance that the 
antero-temporal sulcus is present in such Platyrhini as the Salmiri, 
Iwhich present mere tra ces of sulci on the anterior half of the ex­·l terior of the cerebral hemisphere s, or none at all, undoubtedly, so far 

\ as it goes, affords fair evidence in favour of Gratiolet's hnothesis, 
that the posterior sulci appear before the anterior, in the brains of 
the Platyrhini. But, it by no mllallS follows, that the rule which 
may hold good for the PlatY1'hini extepds to the Oatarhini. We 

information whatever respecting the development of the 
III the Oynomorpha; and, aR regards the .Anthropomorplza,. 

nothlDg but the RCcount of the br9.in of the Gibbon near birth, . 
referred to. At t.4e present moment there is n'ot a shadoW 

/ 

of to shew that the sulci of a chimpanzee's, or orang's. 
brmn do not apJ;lear in the same order as a man's. 

Grati olet opens his preface with the aphorism: "II est dangereux 
"dans Les sciences de conclure trop vite ." I fear he must have 
gotten this sound maxim by the time he had reached the discussion 
of the differences between men and apes, in the body of his work. 
No doubt, the excellent author of one of the most remark able 
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to the just understanding of the mammalian brain 
which has ever lleen made, wonld ' have been the first to admit the 
insufficiency of his data had he lived to profit "Qy the of 

. inquiry. The misfortune is that his conclusions have been em-
ployed by persons incompetent to appreciate their foundation, as 
arguments in favour of . 

But it is important to remark tbat, whether Gratiolet was right 
' .or wrong in his hypothesis respecting tbe relative order of ap­

pearance of the temporal and frontal sulci, tbe fact remains; . that, 
.before .either or frontal sulci, appear, the fretal brain of 
man presents characters which are found only in the lowest group 
of tbe Primates (leaving out the Lemurs); and that tbis is exact ly 

I what we should expect to be the case, if man has resulted from the 
modification of the same form as that from which the other 

"P1'im,ates hflve sprung, 

80 For example, 1'.'[, l'.A.bbe 
'Lecomte in .J:1is terrible pamphlet 

'Le Darwin1sme et l'origine de 
l'Homme,' 1873. 

I 
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PART II. 

SEXUAL SELEOTION. 

CHAPTER VIII. 

PRINCIPLES OF SEXUAL SELECTION. 

Secondary sexual characters-Sexual selection-Mann er of action­
Excess of males-Polygamy-The male alone generally modified 
through sexual selection-Eagerness of the Variability of 
the male-Choice exerted by the female-Sexual compared with 
natural selection-Inheritan ce, at corresponding periods of life, at 
corresponding seasons of the year, anel as limited by sex-Rela­
tions between the several forms of why one 
sex and the young are not modified through sexual selection­
Supplement 011 the proportional ntupbers of the two sexes 
throughout the animal kingelom-The proportion of the sexes in 
relation to natural selection. 

WIl'H animals which have their sexes separated, the 
males necessarily difl'e1- fl·Om the females in. their 
organs of reprocluction; and· these are the primary 
sexual characters. But the sexes often differ in what 
Hunter has called secondary sexual characters, which 
are not directly connected with the act of reproduc-
tion; for instanc e, the male possesses certain organs of 
sense' or locomotion, of which the female is quite 
destitute, or has them more highly-developed, in order 
that he ' may readily finel or reach her; or . again the 
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male has special organs of prehension for holding 
her securely. These latter organs, of infinitely diver­
sified kinds, graduate into those which are commonly 
rankecl as primary, and in some can hardly be 
distinguishecl from them; we see instances of this in the 
complex appendages at the apex of the abdomen in 
male insects. Unless indeecl we confine the term 
"primary" to the glands, it is scarcely 
possible to decide which ought to be called primary 
and which secondary. . 

The female often differs from the male in having : 
organs for the nourishment or protection of her young, 
such as the mammary glands of mammals, and the 
abdominal sacks of the marsupials. In some few cases 
also the male possesses similar organs, which are 
wanting in the female, such as the receptacles for the 
ova in certain male fishes, and those temporarily deve­
loped in certain male frogs. The females of most 
are provided with a special apparatus for collecting and 
carrying pollen, and their ovipositor is modified into a 
sting for the defence of the larval and the community. 
Many similar cases could be given, but they do not 
here concern us. There are, however, other sex.ual 
differences quite unconnected with the primary repro­
.ductive organs, and it is with ' these that we are more 
.especially as the greater size, strength, 
?-nd pugnacity of the male, his weapons of offence or 
means or defence against rivals, his gaudy colouring 
and various ornaments, his power of Bong, and other 
·such characters. 

Besides the primary and secondary sexual differences, 
.Buch as the foregoing , the males and females of Bome 
animals differ in structures related to different habits I 

/ 
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of life, and not at all, or only inclirectly, to the repro­
ductive functions . Thus the females of certain flies 
(Oulicidre and Tabanidre) are blood-suckers, whilst the 
males, living on flowers, have mouths destitute of 
mandibles. l The males of certain moths and of some 

(e.g. Tanais) have imperfect, closed mouths, 
and cannot feed. The complemental males of certain 
Oirripedes live like epiphytic plant s eith er on the 
female or the hermaphrodite form, and are destitute 
of a mouth and of prehensile limbs. In these cases it 
is. the male which has been modified, and has lost 
certain important organs, which the females possess. 
In other cases it is the female which has lost such 
parts; for instance, the female glow-worm is destitute 
of wings, as also are many female moths, some of 
which never leave their cocoons. Many female 
parasitic crustaceans have lost their natatory legs.. In 
some weevil-beetles (Ourculionidre) there is a great 
difference between the male and female in the length 
of the rostrum or snout; 2 but the meaning of this and 
of many analogous differences, is not at all understood . 
. Differences of structure between the two sexes in 
relation to different habits of life are generally con­
fined to the lower animals; but with some few birds 
the beak of the male differs from that of the female. ·In 
the Huia of New Zealand the difference is wonderfully 
great, and we hear from Dr. Buller 3 that the male 
uses his strong beak in 'chiselling the larvre of insects 
out of decayed wood, whilst the female probes the 

l Westwood, 'Modern Class. 
of I Bseots,' vol. ii. 1840, p. 5±1. 
For t be sta tement 'l'anais, 
lDcntioned below, I am Indebted 
to F ritz Muller. 

VOL. I. 

2 Kirb y and Spence, 'Int ro­
duction to E ntomology,' vol. iii. 
1826, p. 309. 

8 'B irds of New Zea.land,' 
1872, p. 66. 

y 
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softer parts with far longer, much curved ancl 
pliant beak: and thus they mutually , aid each other. 
IIi. most cases, differences of structure between the 
sexes are more or less directly connectecl with the f 
propagation of the species: thus. a female, which , . 
has to nourish a multitucle of ova, .require s more 
food than the male, and consequently requires special 
means for procuring it. A male animal, which lives 
for a very short time, might lose its organs for pro­
curing food through without detriment; but he 
would retain his locomotive organs in a perfect state, 
so that he might reach the female. The female, ou the 
other hand, might safely lose her organs for flying, 
swimming, or walking, if she gradually acquired habits 
which renderecl such powers useless. 

vve are, however, here concernecl only with sexual 
selection. This depends on the advantage whi.ch 
certain individuals have over others of the same ses: 
and species soiely in Tespect of reproduction. When, 
as in the cases above mentioned, the two sexes differ in 
structuTe in Telation to different habits of life, theY "r 
have no cloubt been modified throu gh natural selection, 
ancl by inheritance limited to one and the same sex. 
So again the pTimary sexual organs, and those for 
nourishin g or protecting the young, come under the 
same influence; for those individuals which generated 
or nourished their offspring best, would leave, cmte?'is 
pa.ribus, th: greatest to inherit their superi­
onty; whIlst those whlCh generatecl or nouri shed 
their offspring badly, would leave but few to inherit 
their wealrer powers. As the male has to fin.,cl the j 
female, he requires organs of sense and locomotion, r 
but if. these organs are for the o'ther ; 
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purposes of life, as is gener ally the case, they will 
have been developed through natural selection. When ' 
the male has founel the female, he sometimes absolutely 
requires prehensile organs to hold her; thus Dr. 

" Wallace informs me that the males of cert ain moths 
,/ cannot unite with the females if their tarsi or feet are 

broken. The males of many oceanic crust aceans, when 
adult, have their legs and antenme modi:fied in an ex-
traordinary manner for the prehension of the female; 
hence we may suspect that it is because thes e 'animals 
are washed about by the waves of the open sea, that 
they require these organs in oreler to propa gate their 
kind, and if so, their elevelopment has been the result of 
ordinary or natur al selection. Some animals extremely 
low in the scale have ' been moeli:fied for this same 
purpose; thus the males of certain parasitic worms, when 
fully grown, have the lower surface of the termin al part 
of their bodies rough eneellike a rasp, anel with this they 
coil rounel and permanently holel the females.4 

When the two sexes follow exactly the same habits 
of life, anel the male has the sensory or locomotive 
organs more highly elevelopec1 than those of the female, 
it may be that the perf ection of these is inc1ispensable 

. 4 1\1[. Perrier advances th is 
case (' Revue Scientifiqne,' F eb. 
1, 1873, p. 865) as one fata l to 
the be lief in sexua l selection, 
inasmuch as lie supposes tha t I 
att ribu te all the differences 
between th e sexes to sexua l 
selection. This distin guished 
Jlaturalist, therefore, like so 
wan y other Frenchmen, has not 
taken the trouble to und lfrstan(l 
even the first princi]Jles of 
selection. An Enghsh naturalist 

insists th at the claspers of 
cer tain male animals could not 
have been developed throu gh 
the choice of- thc fema le ! B ad 
I not met wi"h t his remark, I 
should not ha ve thought it 
possible for anyo ne to hav!l 
read thi s chapt er and to have 
imagined that I maintain t hat 
the choice of th e female had 
anythill O" to do with 'flhe neve­
lOl'ment"of the prehensile organs 
in 'the male. 

y 2 
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to the male for finding the female; but in the vast 
majority of cases, th ey serve only to give one male an 
advantage over another, for with sufficient tim e, the 
less well- endowed males would succeed in pairin g with , 
th e females,; and jud ging from the structur e of the 
female, th ey would be in all oth er respects equ ally 
well adapted for th eir ordin ary habit s of life. Sinc e 
in such cases the males have acquir ed their present 
structur e, not from being bet t er fitt ed to survive in the 
stru ggle for existence, but fr om having gained an 
advantage over oth er males, and from havin g tran s­
mitt ed thi s advantag e t o th eir male offsprin g alone, 
sexual selection :!Ilust here have come into action. It 
was th e import ance of thi s distinction which led me t o 
designat e thi s form of selection as Sexual Selection. 
So aga in, if the chief service r endered to the male by 
his prehensile organs is to prevent the escape of the 
female before the arri val of other males, or when 
assault ed by them, th ese organs will have been perfect ed 
throu gh sexual selection, that is by th e advant age 
acqui red by certain individu als over ,their riv als. But 
in most cases of thi s kind it is impossible to distin guish 
b'etween the effects of natu ral and sexual selection. 
Whql e chapter s could be filled with det Q.ils on the differ­
ences between th e sexes in their sensory, locomotive, 
and prehensile organs. As, however, the se structures 
are not more int erestin g than other s adapt ed for the 
ordin ary purp oses of life I shall pass them over almost 
entir ely, giving only a fe,w insta nces under each class . 

There are many oth er stru ctur es and instinct s which 
, must have been developed thl:ough sexual selection- e 

such as th e weapons of offence and the means of 
of the males for ,figh ting with and dri ving away 
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rivals-their courage and pugnacity-their various 
ornaments-their contrivances for producing vocal or 
instrument al music-and their glands for emitting 
odours, most of these latter structures serving only to 

- , allure or excite the female. It is clear that these cha­
racters aro' the result of sexual and not of ordinary se­
lection, since unarmed, unornamentec1, or unattractive , 
males "Would succeed equally "Well in the battle for life 
and in leaving a numerous progeny, but for the presence' 
of better endo"Wed males. We may infer that this "Would ' 
be the cai:le, because the females, which are unarmed and 
unornamented, are able to survive and procreate their 
kind. Secondary sexual characters of the kind just 

' ref?rred to, will be fully discussed in the following 
chapters, as being in many respects interesting, but 
especially as depending on the will, choice, and rivalry 
of the in(lividuals of either sex. When "We behold two 
males fighting for the possession of the female, or 

" several male birds displ ayin:g their gorgeous plumage, 
and performing strange before an assembled 
boc1y offemales, "We cannot doubt that, though lec1 by in­

they kno"W what they are about, and consciously 
exert their mental and bodily po"Wers. 

Just as man can improve th e breed of his game-cocks 
by the selection of those 'birds "Which are victorious in 
the cockpit, so it appears th at the strongest and most 
vigorous males, or those provided "With the best 
"Weapons, have prevailed under nature, "and have led to 
the improvement of the natur al breed or species. A 
slight degree of variability leading to some advantage, 
howevel' slight, in reit erated deadly contests would 
suffice for the "Work of sexual selection; and it is " 
certain that secondary sexual characters are eminent ly 



326 THE DESCENT OF MAN. PART II. 

variable. Just as man can· give beauty, according to 
his standard of · taste, to his male poultry, or more 
strictly can modify the beauty originally acquired by 
the parent species, can give to the Sebright a 
new and elegant plumage, an erect and peculIar 

it appears that female birds in a statE) of 
nature, have by a long selection of the more attractive 
males, added to their beauty or other attractive quali­
ties. No doubt this implies powers of discrimination 
and taste on the part of the female which will at first 
appear extremely improbable; but by the facts to be 
adduced hereafter, I hope to be able to shew that the 
females actually have these powers. When, however, 
it ifl said that the lower animals have a sense of beauty, 
it must not be supposed that such sense is comparf),ble 
with that of a cultivated man, with 1).is multiform and 
complex. associated ideas. A Plore just comparison w0uld 
be between the taste for the beautiful in animals, and 
that in the lowest savages, who admire and deck them­
selves with any brilliant, glittering, 01' curious object. 

From our ignorance on several points, the precise 
manner in which sexual selection acts is somewhat 
uncertain. Nevertheless if those naturalists who 
already believe in the mutability of species, will rea(l 
the following chapters, they will, I think, agree with 
me, that · sexual selection has played an important part 
in the history of the organic world. It is certain that 
amongst almost all animals there is a struggle between 
the males for the possession of the female. This fact 
is so notorious that it would be superfluous tq, give 
. instances. Hence the females have the opportunity of 
selecting one out of several males, on the supposition 
that their mental capacity suffices for the exertion of a 

. 1 
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choice. In many cases special circumstances tenc1 to 
the struggle between the males particularly severe. 

Thus the males of our migratory birc1s generally arrive 
F at their places of breeding before the females, so that 
- many males are ready to contend for each female. I 

am informed by Mr. Jenner Weir, that the bird-catchers 
assert that this is invariably the case with the night­
ingale and blackcap, and with respect to the latter he 
can himself confirm the statement. 

Mr. Swaysland of Brighton has been in the habit, 
<luring the last forty years, of catching our mi­
gratory birds on their first arrival, and he has never 
known the females of any species to arrive before their 
males. During one spring he shot thirty-nine males 
of Ray's wagtail Raii) before he saw a single 
female. Mr. Gould has ascertained by the dissection 
of those snipes which n,rrive the first in this country, 
that the males come before the females. And the like 
holds good with most of the migratory birds of the 
United States." The majority of the male salmon in 
our rivers, on coming up from the sea, are ready to 

before the felPales. So it appears -to be with 
frogs.and toads. Throughout the great class of insects 
the males almost always are the first to emerge from 
the pupal state, so that they generally abound for a 
time before any females can be seen.6 The cause of 

5 J. ..A. Allen, on the 
, 11'IammiLls and Winter pirds of 
Florida,' Bull. Compo Zoology, 
HRrvard College, p. 268. 

G Even with those plants in 
w hicfi the sexes are separate, the 
wRle flowers are generally 

ture before the female. As 
shewn by C. _ Ie Sprengel, 

Y h
ermalJbrodlte plants are wan . 

dichogamo us ; that is, their 
male and female organs are not 
ready at t he same time, so tha t 
they cannot be self-fertilised. 
Now in such flowers, the pollen 
is in genera l matured before the 
stiO'ma tbouO'h there are excep­

in whiQb t he female 
organs are beforehand. 
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thi s clifl'erence between the males and females in th eir 
. periods of arrival and maturit y is sufficiently obvious. 
Those males which annually first migrated i.nto any 
countr y, or which in the spring were first ready to 
breed, or were the most eager, would leave th e largest 
number of offspring ; and these would tend to inh eri t 
similar instincts and constitl\ti ons. It must be borne in 
mind · that it would have been impossible to change 
very materially the time of sexual maturi ty in th e 
females, without at the same time int erfering with th e 
period of the production of the young- a period which 
must be determin ed by the seasons of the year. On 
the whole there can be no doubt that with almost all 
animals, in which the sexes are separate, there is a. 
constantly recurr ent stru ggle between the males for 
the possession of th e females. 

Our difficult y in regard to sexual selection lies in 
understanding how it is that the males which conquer 
other males, or those which prove the most att ractive 

. to the females, leave a greater number of offsprin g to 
inherit th'eir superiority than their beaten and less 
attr active rivals. Unless thi s result does follow, the 
charac ters which give to certain males 'an advantage 
over others, could not be perfected and augment ed 
throu gh sexual selection. When the sexes exist in 
exactly equal numbers, the worst-endowed males will 
(except where polygamy ulti mately find 
females, and leave as many offspnn g, as well fi t ted for 
their ge neral habit s of life, as bes.t-endowed males. 
From various facts and conSIderatIOns, I formerly 
inferred that with most animals, in which secondary 
sexual characters are well develol)ed, th e males COll­

siderably exceeded th e females in number; but this is 

I' 
I 
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not by any mean s alway s true. If the mal es were to 
the females as two to one, or as three to two, or even 
in a somewhat lower ratio, the whole affair would be 
simple; for th e better -arm ed or mor e attr activ e males 
w.ould leave the larg est numb er of offspring. But 
after investigating, as far as possible, the numerical 
proportion of th e sexes, I do not believe that any great 
inequality in numb er commonly exists. In most cases 
sexual selection appears to have been effective in the 
following mann er. 

Let us take any species, a bird for instance, and 
divide the femal es inhabiting a district into two equal 

, bodies, the one consisting of the more vigorous and 
bett er-nourished individuals, lj,nd the other of the less 
vigorous and healthy. The former, there can be little 
doubt, would be ready to breed in the spring before the 
others; and this is the opinion of Mr .. J enner Weir, 
who has carefully attended to the habih; of birds 

)
' during many years . There can also be no doubt 

'7 that the most vigorou s, and earlie st 
# breeders would ,on an succeed in rearing the 
I f largest number of fine offspnng. 7 The males, a,c:; we 

have seen, are · generally ready to breed before the 
femal es; the stron gest, and with some species the best 
armed of the mal es, chive away the weaker; and the 
form er would then unite with the more vi aorous and 
better-nourish ed female s, becau se they the first 

7 Here is excellent ev idence "be smaller and paler-coloured 
on the ch:l,ructer of the offsprin g "th a n t.h0se hatched earlier in 
from an expen eneed ornith olo- "th e season. In cases ",be l'(} 
gist. Mr. J . A. All en, in Rpeak- " scvem l broods are reared each 
in.g Cr Mam1I!als. a?d Wint er " year, as a general rul e t hG 
BJl'ds of E. J! londa, p . 229) of " birds of the earlier broods seem 
the lat er afl er the aeci- "in all respects the most perfect 
dental clestl'l1ctlOn of the first, " and vi<Torous." 
says, that the se "ar e found to 0 
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to bree(1,8 Such vigorous pair s would surely rear a 
large); number of offsprin g than th e retarded females, 
which would be compelled to unit e with the conqu ered 
and less powerful males, supposing the sexes to be 
numerically equal; and thi s is all that is wanted to 
add, in the course of successive generations, to the 
size, strength and courage of the males, or to improve 
their weapons. 

But in very many cases the males which conqu er 
their rivals, do not obtain possession of the females, 
independentl y the choice of th e latter. The court­
ship of animals is by no means so simple and short an: 
affair as might be thought . The females are most 
excited by, or prefer pairin g with, the more orna­
mented males, or those which are the best songaters, 
or play the best anti cs ; but it is obviously prob able 
that they would at the same tim e prefer the more 
vigorous and lively males, and thi s has in some ca:ses 
been confirmed by actualob servation.9 

. Thu s the more 
vigorous females, which are the first t o breed, will 
have the choice of many males ; and thou gh they may 
not always select the strongest or best armed, they 
will select those which are vigorous and well armed, 
and in other respects most att ractive. Both sexes, 
therefore, of such early pairs would as above explain ed, 
have an advantage over oth ers in rearing offsprin g ; 

8 Hermann MillIeI' has come 
to tb is same conclusion with 
respect to tbose female bees 
which are tbe first to emerge 
from the pupa each year. See 
his remarkable essay, ' Anwen­
dun O' den Darwin' schen Lehre 
::mf Bienen,' 'Verh . d. V. J ahrg.' 
xxix. p. 45. 

9 With. respect t o poultq , I 
have received information, here­
after to be given, to this effect. 
Even with birds, such as piO'eons, 
which pair for life, the as 
I hear from Mr. J enner Weir, 
will desert her mate if he is 
injured or grows weak. 
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and thi s apparently has sufficed durin g a long course 
of generations to add not only to th e strength and 
fighting powers of th e males, but likewise to their 
various ornaments or oth er attrac tions. 

In the converse and much rarer case of the males 
selecting particul ar females, it is plain that thos'e 
which were the most vi'gow us and had conquer ed 
others, would have the freest choice ; and it is almost 
certain that they would s,eiect vigorous as well as 
at tractive females. Such pairs would have an advan­
tage in rearing offspi'ing, more especially if the male 
had the power t o defend the female dui'ing the pairin g­
season as occurs with some of the higher animals, or 
a ided her in providin g for the young. The same 
pri nciples would apply if each sex preferred and 
selected certain individu als of the opposite sex ; sup­
posing tha t they selected not only the more attr active" 
but likewise the more vigorous individuals. 

P'rop01,tion of the Two S emes.-I have 
remarked that sexual selection would be a simple affair 
if th e males were considerably more than 
the R enee I was led 'to investigat e, as far as 
I could, the proportions between the two sexes of as 
many animals as possible; but the materials are scanty. 
I will here give only a bri ef abstract of th e result s, 
retaining the details for a suppl ementary discussion, 
so as not to interfere with the course of my arg ument. 
Domesticated animals alone afford the means of 
asce:J;taining the proporti onal numbers at birth; but 
no records have been specially kept for this purp ose. 
By indirec t means, however, I have collected a con­
siderable body of statistics, from which it appears that 
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with most of our domestic animals the sexes are nearly 
equal at birth. Thus 25,560 births of race-horses 
have been record ed during twenty-one years, and the 
male bil:ths were to the female births as 99'7 to 100. 
In greyhounds the inequ ality is greater than with any 
other animal, for out of 6878 births during twelve 
year s, the male bir th s were to th e feDlf;l,le as nO'1 to 
] 00. It is, however, in some d.egr eo doubtful wheth er 
it is safe to infer that th e proportion would be th e 
same und er llatur al conditio ns as under domestication; 
for slight and unknown differences in the condition s 
affect the proportion of the sexes. Thus with man­
kind, th e male birth s in England are as 104'5, in 
Russia as 10S'9, and with the Jew s of Livonia as 120, 
to I GO female births. But I shali reclir to this curious 
point of the excess of male birth s in the supplem ent to 
thi s chapt er. At the Cape of Goocl Hope, however, 
male childr en of Europ ean extraction have been born 
durin g several years in the proportion of between 90' \ 
and 99 to 100 female children. 

Foy our present purpose we are concerned with the 
prop ortion of the sexes, not only at birth, but also at 
maturity, and thi s adds another element of doubt; for 
it is a well- ascert ained fact that with man the numb er 
of males dying before or during birth, and during the 
first few years of infancy, is considerably larger than 
that of females. So it almost certainly is with male 
lamb s, and prob ably with some oth er animals. The 
males of some species kill one anoth er by fighting; or 
they drIve one anoth er about until th ey become grl(\atly 
emaciat ed. They must also be often exposed to various 
dangers, whil st wandering about in eager search for 
the females. In many kinds of fish the males are much 

\; 
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smaller than the females, and they are believed often 
to be devoured by the latter, or by other fishes. The 
females of some birds appear to die earlier than the 
males; they are also liable to be destroyed on their 
nests, or whilst charge of their young . With 

, insects the female larvre are often larger than tho se of 
the males ,.'and would consequently be more likely to 
be devonred. In 130Jl)C Oll.lHl the mf1,tnre femo,les fire 
less act ive and less rftpid in their movements than the 
males, and could not escape so well from danger. 
Hen ce, wit.h animals in a state of nat ure, we must rely 
on mere estimation, in order to judg e of the propor ­
tion s of the sexes at maturity; and this is but little 
trustworthy, except wJ:ten the inequality is strongly 
marked . Neverth eless, as far as a judgm ent can be 
formed, we may conclude from the facts given in the 
supplement, that the males of some few mammals, of 
many bird s, of some fish and insects, are considerably 
more num erous than the females. 

(

The proportion betw een the sexes fluctu ates slightl y 
during successive years: thus with race-hor ses, for 
every 100 mar es born the sta llions vari ed from 107'1 
in one year to 92'6 in another year, and with grey­
hound s from 116'3 to 95 '3. But had larger numbers 
been tabulatecl throughout an area more extensive than 
England, these fluctuations would probably have dis­
appeared; and such as they are , would hardly suffice 
to lead to effectiv e sexual selection in a state of natur e. 
Nevertheless, in the cases of some few wild animals, as 
shewn in the supplement, the proportions seem to 
fluctuat e either durin g different seasons or in different 
localitie s in a sufficient degr£?e to lead to such selection. 
For it should be observed that any advantage, gained 
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but, except in his greater size and in the proportions ' 
of his body, differs but little from the mare, 'fhe wild 
boar presents well-marked sexual characters, in his 
great tusks ancl some other points, In Europe and in 
India he leads a solitary life, except during the breed­
ing-season; but as is believed by Sir W, Elliot, who 
has hacl many opportunities in India of observing this . 
animal, he consorts at this season with several females, 
Whether this holds good in Europe ·is doubtful, but it 
is supported by some evidence, The adult male Indian 
elephant, like the boar, passes much of his time 
tude' but as Dr. Campbell states, when with others , ' 
" it is rare to find more than one male with a whole 
"herd of females;" the larger males expelling or 
killing the smaller and weaker ones. The male differs 
from the female in his immense tusks, greater size, 
strength, and endurance; so great is the difference in 
these respects, that the males when caught are valuecl 
at one.fifth more than the females.I2 . The sexes of 
other pachydermatous animals differ very little or not 
at all, and, as far as known, they are not polygamists; 
Nor have ' I heard of any species in the Ordei-s of ' 
Cheiropt era, Edentata, Insectivora and Rodents being 
polygamous, exceptin g that amongst the Rodents, the 
common rat, accordin g to some rat- 'catchers, lives with 
several females. Nevertheless the two sexes of' some 
sloths (Ed entata) differ. in the and colour of 
cert ain patch es of haIr. on then shoulders.Is And 
many kinds of bats present well-marked 
sexual differences, chIefly lU the males possessing 

12 Dr. Campbell, in 'Pr oc. Asiatic Soc. of B <:r l' rt 
ZooloO'. Soc.' 1869, p. 138. See 18G8. • enoa " 'Jay, 
also in teresting paper , by 13 Dr. Gray, in 'Ann als and 
Lieut. J ohnstone, in 'Pr oc. Mag. of N(tt. Hist.' 1871, p. 302. 
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odoriferous glands . and pouches, and by their being of a 
lighter colour.14 In the great order of Rodents, as 
as I can learn, the sexes rarely differ, and when they 
do so, it.is but slightly in the tint of the fur. 

As I hear from Sir Andrew Smith, the lion in South 
Africa sometimes lives with a single female, but 
generally with more, and, in one case, was found witlf 
as many as five femitIes ; so that he is polygamous. 
As far as, I can discover, he is t4e only polygamist 
amongst all the terrestrial Carnivora , and he alone 
pr'esents well-mark ed sexual character s. If, however, 
we turn to the marin e Carni vora, as we shall hereafter 
see, the case is widely different; for many species of 
seals offer extr aordinar y sexual and they 
are eminently polygamous. Thus, according to Peron, 
the male sea-elephant of th e Southern Ocean always 
possesses several females, and the sea-lion of Forster is 
said to be surrounded by from twent y to thirty females. 

\ In the North, the male sea-bear of Stell er is accom­
; tpanied by even a greater number of females. It is an 

-{ Jinteresting filet, as Dr. Gill remarks,! 5 that in the 
fmonogamous species, "or those living in small com­
"muniti es, there is little difference in size between the 
"males and female3; in the social species, or rather 
"tho se of which the males have harems, the males are 
" larg er than the females." 

Amongst bird s, many species, the sexes of which 
differ greatly from each other, are cer tainl y monoga­
mOU S. In great Brit ain we see weH-marked sexual 
differen ces, for instance, in the wild-du ck which pairs . 

14 See Dr. Dobson's excellent 
paper in 'Proc. Zoolog. Soc.' 

' 1873 , p. 241. 

VOL. I. 

15 T he Em'ell Seals, ' Amer ican 
Natu ,'alist,' vol. iv., J an. 18'11. 

z 
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but, except in his greater size and in the proportions 
of his body, differs but littl e from the mare. 'fhe wild 
boar presents well-marked sexual characters, in his 
great tusks and some other point s. In Europe and in 
India he leads a solitary life, except durin g the bree.d­
ing-season; but as is believed by Sir W. Elli ot, who 
has had many opportuniti es in Indi a of observin g thi s. 
animal, he consor ts at thi s season with several females. 
vVhether this holels good in Europ e·is doubtful, but it 
is support ed by some evidence. The adult male Indi an 
elephant, like the boar, p8sses much of his tim e iIi"soli­
tud e ; but as Dr. Campbell states, when with oth ers, 
" it is rare to find more than one male with a whole 
" herd of females ; " the larger males expellin g or 
killin g the smaller and weaker ones. The male differs 
from the female in his immense tusks, greater size, 
strength , and endur ance ; so great is the difference in 
th ese respects, that the males when caught are valued 
at more than the females.12 The sexes of 
other pachydermat ous animals differ very littl e or not ' 
at all , and, as far as known, they are not polygamists: 
N or have' I heard of any species in th e Orders of 
Cheiroptera, Edentata, Insectivora and Rodents being 
polygamous, except ing that amongst the Rodents, the 
common rat, according to some rat -'catchers, lives with 
several females. Nevertheless the two sexes of some 
sloths (Edentata) differ in the character and colour of 
certain patches of hair on their shouldersY And 
many kinds of bats (Cheiroptera) present well-marked 
sexual differences, chiefly in the males possessing 

12 Dr. Campbell, in ' Proc. Asiatic Soc. of Benaal ' 0 May 
38 S 18G8. , 0" < , 

Zoolog. Soc.' 186.9, p. 1 . ee 
also an intcrestlllg paper, hy 13 Dr. Gray, in ' Annals and 
Lient. J ohnstone, in 'Proc. Mag. of Nat . Hist.' 1871, p. 302. 
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odoriferous glands . and pouches, ancl by their being of a 
lighter colour.l4 In the great order of Hodents, as 
as I can learn, the sexes rar ely differ, and when they 
do so, it .is but slightly in the tint of the fur. 

As I hear from Sir Andrew Smith, the lion in South 
-Africa sometimes lives with a single female, but 
generally with more, and, in one case, was found witIr 
as many as five females ; so that he is polygamous. 
As far as I can discover, he is the only polygamist 
amongst all the terrestrial Carnivora, and he alone 
ptesents well-marked sexual character s. If, however, 
we turn to the marine Carnivor a, as we shall hereafter 
see" the case is widely different; for many species of 
seals offer extr aordinary sexual and they 
are eminently polygamous. Thus, according to Peron, 
the male sea-elephant of the Southern Ocean always 
possesses several females, a.nd the sea-lion of Forst er is 
saicl to be surrounded by from t wenty to thirt y females . . 

\ In the North, the male sea-bear of Steller is aceom­
.; fpanied by even a greater number of females. It is an 

{ Jinterestin g fact, as Dr. Gill remarks,15 that in the 
(monogamous species, "or those living in small com­
"muniti es, there is little difference in size between the 
"males and female3; in the social species, or rather 
" those of which the males have harems, the males are 
" larger than the females." 

Amongst birds, many species, the sexes of which 
cliffeI' greatly from each other, are certainly monoga­
roous. In great Brit ain we see weH-marked sexual 
differences, for inst ance, in the wild-cluck which pairs 

( 

14 See Dr. Dobson's excellent 
paper in 'Proc. Zoolog. Soc.' 

. 1873, p. 241. 

VOL. I. 

15 The Eare d Seals, ' American 
Natu ,'ulist,' vo l. iv., JaIl. 18'71. 
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with 'a single female, the common blackbird, and ,the 
which is said to pair for life. I am informed 

by 1\1(1'. Wallace that the like is true of the Chatterers 
or Cotingidre of .south America, and of many other 
birds. In several groups I have not been able to 
discover whether the species are polygamous or ¥lono­
gamous. Lesson says that birds of paradise, so re­
markable for their sexual differences, are polygamous, 
but lVIr. ·Wallace doubt s whether he had suffiCIent 
evidence. l\h. Salvin tells me he has been led to 
believe that humming-birds are polygamous. The 
male widow-bird, remark able for his caudal plumes, 
certainly seems to be a polygamist. I 6 I have been 
assured by lVIr. Jenner Weir and by others, that it is 
somewhat common for three starlings to frequent the 
same nest; but whether this is a case of polygamy or 
polyandry has not been ascertained. 

The Gallinacere exhibit almost as strongly marked 
sexual differences as birds of paradise or humming- / 
birds, and many of the species are, as is well known, \ 
polygamous ; others being strictly ·monogamous Y 
What a contrast is presented between the sexeSi of the\ } 
polygamous peacock or pheasant, and the monogamous . 
guinea-fowl or partridge! 1\i(any similar cases could 
be given, as in the grouse tribe, in which the males of 
the polygamous capercailzie and black-cock differ 
greatly from the females; whilst the sexes of the 
monogamous red grouse and ptarmigan differ very 

16 'Th e Ihi s,' vol. iii. 18?1 p. 
133, on the P rogne 
bird . See also on t he Vldua 
ax iUcllr"is, ibid. vol. ii. 1860, p. 
211. On t he polygamy of the 
Capercailzie and Great Bustard, 

see L. Lloyd, 'Game Bird s of 
.Sweden,' 1867, p. 19, an d 182. 
Monta gll anel Selby spc:ak of 
t he Black Grouse as polygamo uS 
and of the Red Gl;ollse as mono ­
gamous. 

/ 
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little. In the Cursores, except amongst the bustards, 
few species offer strongly-marked sexual differences, 
and the great bustard (Otis tarda) is said to be poly­
gamous. With the Grallatores, extremely few species 
differ sexually , but the ruff (lJtIcwhetes pZbgnam) affords a 
;marked exception, and this species is believed by 
Montagu to be a polygamist. , Hence it appears that 
amongst birds there often exists a close relation 
between polygamy and the development of strongly ­
markecl sexual differences. I asked Mr. Bartlett, of ' 
the Zoological Gardens, who has had very large ex: 
perience with birds, whether the male tragopan (one of 
the Gallinacere) was polygamous, and I was struck by 
his answering, " I do not know, but should think so 
" from his splendid colours." 

It deserves notice that the instinct of pairing with a 
single female is easily lost under domestication. The 
wild-duck is strictly monogamous, the domestic-duck 
highly polygamous . The Rev . W. D. Fox informs me 

.I,that out of some half-tamed wild-ducks, on !1 large 
pond in his neighbourhood, so many mallards were 
shot by the gamekeeper that only one was left for 
every seven or eight females; yet unusually large 
broods were reared. The guinea-fowl is strictly 
monogamous; but Mr. 'Fox finds that his birds s ucceed 
best when he keeps one cock to two or three hens. 
Canary-birds pair in a state of nature but the breeders 
in England successfully put one maie to four or five 
females. I noticed these cases, as rendering it 

.that wild monogamous species might readily 
become temporarily or perm anently polygamous. 

Too httle IS known of the habits of reptil es and 
fishes to enable us to speak of their marria ge arrange­

z 2 
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ments. The stickle-b ack (Gastero steu s), however, is. 
said to be a poly gamist; 17 and the male durin g th e 
breedin g season differs conspicuously from the female. 

To sum up on the means throu gh which, as far as 
we can jud ge, sexual selection has led to the deve­
lopment of secondary sexual characters. It has been 
shewn that the lar gest number of vigorous . offsprin g 
will be reared from the pairin g of the stron gest and 
best-armed mal es, victorious in contests over oth er 
males, with th e most vigorous and best-nouri shed 
females, which are the first to breed in the 'sprin g. If 
such females select the more attr active, and at the 
same time vigorous males, they will rear a , lar ger 
numb er of offsprin g than the retarded females, whi ch 
must pair with th e less vigorous and less attrac tive 
males. So it will be if th e more vigorou s males select 
the more attr activ e and same healthy -­
vigorous females ; and thI S WIll espeCIally hold good if , 
the male defends the female, and aids in providin g food 

mor e vigorous pairs in rearin g a lar ger numb er of ,/ 
for the youn g. The advantage thu s gained by 

offsprin g has appar ently sufficed to render seXual ,. 
1 \ 

selection efficient. But a arge prepoh - " 
deranc e of males ov.er females WIll be stIll more 
efficient; whether the prepond erance is only occasional 
anc110cal, or permanent; whether it occurs at birt;h, or 
aft erwards from the greater destruction of the females ; 
or whether it indire ctly follows from the practi ce of 

polyg amy. 

The MetZe genem lly more modified thetn the Fem'ttle.­
Thr oughout the anim al kin gdom, when the sexes differ 

17 Noel Humphreys, ' River Gardens,' 1857. 

J 
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in external appearance , it is, with rare exceptions , the 
male which has been the more modified; for, .gener ally, 
th e female ret ains a closer resemblance to the young . of 
her own species, and to other adult members of the 

./ same group. The caus e of this seems to lie in -the 
males of almost all animals havin g stron ger passions 
than the females. H ence it is the males that fight 
t ogether and sedulou sly display theii· charms before 
t he females ; and the victor s transmit their superiority 
to their male offsprin g. Why both ' sexes do not thus 
acquir e th e characters of" th eir fath ers, will be con­
sidered hereaft er. That the males of all mamm als 
eagerly pur sue the females is notoriou s to everyone. 
So it is with blrds ; but many r.ock bird s do not so 
much pur sue the hen, as display th eir plum age, per­
form _str ange anti cs, and pou'r forth their song in 

The male in the few fish observed seems 
much more eager than the female' and the same is , , 
t rue of alli gators, and apparently of Batrachians. 
Throughout the enormous class of insects, as Kirb y 
remarks,18 "th e law is th at the male shall seek the , 
" f:male." good auth oriti es, Mr. Blackwall and 
lVIr . C. Spence Bate, tell me that the males of spid ers 
and crustaceans are more acti ve and more erratic in 
the ir habit s than the females. When th e organs of 
sense or locomotion are present in the one sex of 
and crustaceans and absent in the oth er, or when, as I S 

fr equently the case, they are more highly developed in 
the one th an in th e oth er it is as far as I can discover, 
almost invariably the maie which ret ains such organs, 
or has th em developed; and thi s shews that the 

] 8 Kirby and Spence, 'Intr oduction to Entomolo,;y, vol.·: iii. 
1826, p. 342. 
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'male is the more active member in the courtship of the 
sexes.19 

The female, on th e other hand, with the rarest 
exceptions, is less eager th an the male. As the illus­
trious Hunter 20 long ago observed, she generally 
"requires to be court ed;" she is coy, and may often 
be seen endeavoming for a long time to escape from 
the male. Every observer of the habits of animals will 
be able to call to mind instances of thi s Irina. It is 
shown by vn.rlOUS facts , ghren hereafter, ancl by the 
results fn.irly attri but able to sexual selection, that ,the 
female, though comparatively passive, generally exerts 
some choice and accepts male in preference to 
others. Or she may accept, as appearances would 
sometimes lead us to believe, not the male which is the 
most attractive to her, but the one which 
distasteful. The exertion of some choice on the part J 

' the female ' seems a law almost as general as 
eagerness of the male. 

We are natur ally led to enquire why the male, in so 
many and such distinct classes, has become more eager ( 
than the fem.ale, so that he searches for her, and plays, '\ 
the more actiye part in courtship. It would be no 
advantage and some loss of power if each sex searched 

19 One parasit ic Hym enopter­
ous insect (Westwood, 'Mo dern 
Class. of Insects,' vol. ii. p. 160) 
forms an exception to the rule, 
as the male has rudimentary 
wings, and never quits the cell' 
in which it is born, whilst the ' 
female has well-developed win ITS. 

Audouin believes that the fe­
males of this species are impreg­
nated by the males which are 
born in the same cells with 

them; but it is much more 
probable that the females visit 
,other cells, so that close inter ­
breeding is thus avoided. We 
shall hereafter meet in var ious 
classes, .with a few exceptional 
cases, III which the female, 
instead of the male, is the seeker 
and wooer. 

20 ann Observat ions,' 
edited by O"en, vol. i. 1861, p. 
194. " 

I , 
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for the other; but why should the male almost always 
be the seeker? The ovules of plants after fertili sation 
ha,ve to be ;nouri shed for a t ime ; hence th e pollen is 
necessarily brought to the female organs- being placed 
on the sti gma, by means of insects or the wind, or by 
the spont aneous movements of the stamens; and in 
the Algre, &c., by the locomotive power of the anthero­
zooids. With lowly-organised aquatic animals, per­
Jno.uently I1ffixed to the same spot nud having tlwir 
se:xes separat e, the malo element is Invariably brought 
to the female ; and of this we can see th e reason, for 
even if the ova were detached before fertil isation, and 
did not requir e subsequent nouri shment or protection, 
there would yet be greater difficult y in transportin g 
them than the male element, because, being larger than 
the latter, they are produced in far smaller numb ers. 
So that many of the lower animals are, in thi s 
r espect, anal ogous with plants.21 The males of affixed 
and aquatic animals having been led to emit their 
fertili sing element in thi s way, it is natur al th at any 
of their descendants, which rose in the scale and 
became locomotive, should retain th e same habit ; and 
they would appro ach the female as closely as possible, 
in order not to risk th e loss of the fertil ising element 
in a long passag e of it throu gh the water . With some . 
few of the lower animals, the females alone are fixed, 
and the males of these must be the seekers. But it is 
difficult to und erstand why the males of species, of 
which ,the progenitors were primordiall y free, should 

have acquir ed the -habit of approaching the 
21 Prof. Sachs C' Lehrbuch del' "verh1ilt sich die eine bei der 

Botauik' 1870, R. 633) in speak- " Vereinigllng acth ', ... die 
in " of' t.he male and femnle " andere cl'sciJeint bei der Ve-

o . 11 k " .. . " rej)l'ocluctlve ce s, remar -s, relDlgung passlv. 
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females, instead of being approached by But in 
all cases; in order that the males should seek efficiently, 
it would be necessary that they shoulel be endowed 
with strong passions; and the acquirement of such 
passions would naturally follow from the more eager 
leavin g a larger number of offspring than the less 
eager. 

The great eagerness of the males has thus indirectly . 
leel to their much more frequently deveJoping secondary 
sexual charact ers th an the females. But the develop­
ment ·of such characters would be much aided, if the 
males were more liable to vary than the females-as I 
concluc1ed the y were- after a long study of domesti­
cated animals. VOil Nathu sius, who has had very wide 
experienc e, is str ongly of the same opinion.22 Good 
evidence also in favour of thi s conclusion can. ___ ..,.. __ 
produceel by a comparison of the two sexes in mankind

0
' . 

Durin g the Novara Expedition 23 a vast number of 
measurements was made of various parts of the body 
in different races, and th e men were found in almost 
every case to present a greater range of variat ion th an 
the women; ·but I shall have to recur to this subject in 

·a futur e chapter. lVIr. J. WOOd,24 who has carefully 
attend ed to th e variation of the muscles in man, puts 
in italics th e conclusion that !' the greatest number of . 
" abnormali ties in each subject is founel in the males." 
He had pre viously remarked that" altogether in 102 / 

22 ' Vortra rre i.iberViehzllcht' 
1872, p. 63. 0 , 

'Hei ;e cler N OI":1.ra : Anthro ­
Th eil,' 18fi7, S8. 21fi- 269. 

'l' he result s were calculated by 
Dr. vVeisbach from measure­
me;lts made by Drs. K. Scherzer 
and Sch warz. On t he 

variability of the males of 
ani mals, see my 

VanatlOn of Au ima ls Hnd. 
11l1Jer Dvmestie;y; ion: ' 

vol. ll . 1868, p. 75. 
24 Roya l Soc:' 

yo\. XVl. J uly 1868 , pp. 519 and. 
524 . 

J I 
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<l subjects, the varieties of redundancy were found to 
"be half as many again as in females, contrasting 
"widely with the greater frequency of deficiency in 
" females before described." Professor Macalistei' like-
wise remarks 25 that variations in the muscles" are 
"probably more common in males than females." 
Certain muscles which are not normally presen.t in 
mankind are also more frequently developed in the 
male than in the female sex, although exceptions to 
this rule are said to occur. Dr. Burt Wilder 26 has 
tabul ated the cases of 152 individuals with supernu­
merary digits, of which 86 were males, and 39, or Jess 
than half, females, the remaining 27 being of unknown 
sex. It should not, however; 1:>e overlooked that women 
would more frequently endeavour to conceal a deformity 
of this kind than men. Again, Dr. L. Meyer asserts 
that the ears of man are more variable in form than 
those of a woman.27 Lastly the temperature is more 

/ , variable in man than in woman.28 

The cause of the greater general variability in the 
male sex, than in the female is unknown, except in so 
far as secondary sexual characters are extraordinarily 
variable and are usually confined to the males; and, as , . 
we shall presently see, this fact is, to a certain extent, 
intelligible. Through the action of sexual and natural 
selection male animals have been rendered in very 
many instances widely different from their females; 
but independently of selection the two sexes, frOll 

25 'Proc. Royal Ir ish Aca­
demy' vol. x. 1868, p. 123. 

26 ?Massachusetts Medical 
Soc.' vol. ii. No.3, 1868, p. 9. 

27 'Arcbiv HiI' Path. ' Anat . 
und Phys.' 1871, p. 488. 

28 The conclusions recently 
arrived at by Dr. J. Stockton 
H 01JO'h, on the temperature of 

are given in the "Pop. 
Science Review,' J an. 1st, 1874, 
p.97. 



346 THE DESCENT OF PAnT II. 

differing constitutionally, tend to vary in a somewhat 
different manner. The female has to expend much 
organic matter in the formation of her ova, whereas 
the male expends much force in fierce contests with 
his riv'als, i.n wandering about in search of the female, 
in exerting his voice, pouring out odoriferous secre­
tions , &c. : and this expenditur e is generally concen­
trated within a short period. The great vigour of the 
male durin g the season of love seems often to intensify 
his colours, independentl y of any marked diffel1ence 
from the female.29 In mankind l alid even as low down 
in the organic scale as in the Lepidopt era, the tem­
perature of the body is higher in the male than in the 
female, accompanied in the case of man by a slower 
puls e.3o On the whole the expenditur e of matter and 
force by the two sexes is probably nearly equal, 
though effected in very different ways and at different 
rates. 

From the causes just specified' the. two sexes can 
hardly fail to differ somewhat in constitution, at least 
durin g the breeding season; and, although they may 
be subjected to exactly the same conditions, they will 
t end to vary in a different manner. If such vari ations 
are of no service to eith er sex, they will not be accu­
mulated and increased by sexual or natur al selection. 

20 Prof. Mantegazza is in­
clined to believe (' Lettera a 
Carlo Darwin,' '.Archivio per 
l'.Anthropologia,' 1871, p. 306) 
that the bright colours, common 
in so many male animals, are 
due to the presence and reten­
tion by them of the spermatic 
fluid ' bu t thi s can hardly be 
the for many male birds, 
for instance young pheasants, 

become brightly coloured in the 
aut umn of their first year. 

30 For mankind, see Dr. J. 
Stoc!; ton HOllgh, whose con­

are given in the' Pop. 
ReView,' 1874, p. 97. 

See observations un th e 
as given in th e 

ZoologIcal Record' 1869 IJ. 
347. " 
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Nevertheless, they may become permanent if the 
exciting cause acts permanently; and in accordance 
with a frequent form of inheritance they may be 
transmitted to that sex alone in which they first 
appeared. In this case the two sexes will come to 
present permanent, yet unimportant, differences of 
character. For instance, lVIr. Allen shews that with a 
large number of birds inhabiting the northern aneI 
southern Unitecl States, the specimens from the south 
are darker-coloured than those from the north; anel 
this seems to be the direct result of the difference in 
temperature, light, &c., between the two regions. Now, 
in SOD,le few cases, the two sexes of the same species 
appear to have been differently affected; in the AgeZanlS 
phreniceus the males have had ' their colours greatly 
intensified in the south; whereas with Oanlinalis 

it is the females which have been thus 
affected; with maJ01< the females have been 
rendered extremely variable in tint, whilst the males 
re,main ,nearly. uniform. 31 

A few exceptional cases occur in various classes of 
animals, in which the females instead of the males have 
acquired well .pronounced secondary sexual characters, 
such as brighter colours, 'greater size, strength, or 
pugnacity. With birds there has sometimes been a 
complete transposition of the ordinary characters 
proper to each sex; the females having become the 
more eager in courtship, the males remaining com­
paratively passive, but apparently selecting the more 

females, as we may infer from the results. 
Certain hen birds have thus been rendered more highly 
coloured or otherwise ornamented, as well as more 

31 'Mammals and Birds of E. Florida,' pp. 234, 280, 295. : 



348 THE DESCENT OF l\1AN. P ART II. 

powerful and pugnacions than the cocks; these charac­
ters being transmitted to the fem"ale offspring alone. 

It may be suggested that in some cases a elouble 
process of selection has been ' carried on; that the 
males have selected the more attractive females, and 
the latter t.h.e more attract ive males. This process, 
however, though it might lead to the modification of 
both sexes, woulel not make the one sex different from 
the other, unless indeed their tastes for the beautiful 
'differed; but this is a supposition too improbable to 
be worth considering in the case of any animal, 
excepting man. There are, however, many animals in 
which the sexes resemble each other, both being 
furnished with the same ornaments, which analogy 
would lead us to attribute to the agency of sexual 
selection. In such cases it may be suggested with 
more plausibility, that there has been a double or 
mutual process of sexual selection; the more vigorous 
and precocious females selecting the more attractive 
and vigorous males, the latter rejecting all except the 
more attractive females. But from what we know of 
the habits of animals, this view is hardly probable, for 
th e male is generally eager to pair with any female. 
It is more probable that the ornaments common to 
both sexes were acqui:'ecl by one sex, generally the 
male, and then transmItted to the offspring of both 
sexes. If, indeed, during a lengthened period the 
males of any species were greatly to exceed the females 
in number, then durin!? lengthened period, 
but under dIfferent condItIons, the reverse were to 
occur, a double, but not simultaneous, process of 
selection might easily be carried on, by which the two 

might be rendered widely different. 

r 
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We shall hereafter see that many animals exist, of 
which sex is brilliantly coloured or provided 
with special ornaments, and yet the 1;llembers of both 
sexes or of one alone have probably acquired simple 

l / colours, sucTh
h 

as . white or black, through sexual 
'f selection. e absence of bright tints or other orna­

ments may be the result of variations of the right kind 
! never havi:ng occurred, or , of the animals themselves 

having preferred plain black or white. Obscure tints 
have often been developed through natural selection 
for the sake of protection, and the acquirement through 
sexual selection of conspicuous colours, appears to have 
been sometimes checked from the danger thus incurred. 
But in other cases the males during long ages may 
have struggled together for the possession of the 
females, and yet no effect will have been produced, 
unless a larger number of offspring were left by the 
more successful males to inherit their superiority, than 

)
' by the less successful: and this, as previously shewn, 

depends on many complex contingencies. 
Sexual selection acts in a less rigorous manner than 

natUl'al selection. The latter produces its effects by 
the life.or death at all ages of the more or less success­
ful individuals. Death, indeed, not rarely ensues from 
the conflicts of rival males. But generally the less 
successful male merely fails to obtain a 'female, or 
obtains a retarded and less vigorous female later in the 
season, or, if polygamous, obtains fewer females; so 
that they leave fewer, less vigorous, or no offspring. 
In regard to structUl'es acquired through ordinary or 
natural selection, there is in most cases, as long as 
the conditions of life remain the same, a limit to the 

" amount of advantageous modification in relation to 

• 
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certain special purposes ; liut in regard to structures 
adapted to make one male victorious over' another, 
either in fighting or in , charming the female, there is 
no definite limit to the amount ' of advantageous 
moclification; so that as long as the proper variations 
arise the work of sexual selection will go on. This 
circumst ance may partly account for the f.l;equent and 
extraordinary amount of variability presented by 
secondary sexual charact ers. Neverthele ss, natural 
selection wil1 determine that such characters shall not 
be acquire d by the victorious males, if they would be 
highly injuriou s, eith er by expending too much of their 
vital powers, or by exposing them to any great danger. 
The development, however, of certain structure s-of 
the horns, 'for instanc e, in certain stags-has been 
carried to a wonderful extreme; and in some cases to 
an extreme which, as far as the general conditions of 
life are concerned, must be slightly injurious to the 
male. From this fact we learn that the advantages 
which favoured males derive from conquering other 
males in battle or courtship, and thus leaving a 
numerou s progeny, are in the long run greater than 
tho se derived from rather more perfect adapt ation to 
their conditi ons of. life. We shall further see, and it 
could never have been anticipat ed, that the power to I 

charm the female has sometimes been more import ant 
than the power to conquer other males in battl e. 

L AWS OF INHERITA NCE. 

In order to understand how sexual selection 0 has 
acted on many animals of many classes, and in the 
course of ages has produ ced a conspicuous result, it is 

\ . 

! 
(. 
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necessary to bear in mind the laws of inheritance, as 
far as they are known. Two distinct elements are 
included under the term "inheritance "-the trans­
mission, and the development of characters; but as 

. these generally go together, the distinction is often 
overlooked. We Bee this distinction in those characters 

1 which are transmitted through the early years of life, 
/ -.but are developed only at maturity or during old age. 

We see the same distinction more clearly with secon­
dary sexual characters, for these are transmitted through 
both sexes, though developed in one alone. That they 
are present in both sexes, is .manifest when two ·species, 
having strongly-marked sexual characters, are crossed, 
for each transmits · the characters proper to its own 
male and female sex to the hybrid offspring of either 
sex. The same fact is likewise manifest, when 

J 

characters proper to the male are occasionally deve-
loped in the female when she grows old or becomes 

'\ diseased, as, for instance, when the common hen 
assumes the flowing tail-feathers, hackles, comb, spurs, 

r. voice, ancl even pugnacity of the cock. Conversely, the 
same thing is evident, more or less plainly, with cas­
trated males. Again, independently of old age or · 
disease, characters are occasionally transferred from 
the. male to the female, as when, in certain lneeds of 
the fowl, spurs regularly appear in the young and · 
healthy females. But in truth they are simply deve­
loped in the female; for in every breed each detail in 
the structure of the spur is transmitted through the 
fema!e to her male offspring. l\fany cases will here­
after be given, where the female exhibits, more or less 
perfectly, characters proper to the male, iu whom they 
must have been first developed, and then transferred 



352 THE OF MAN. PART II. 

to the female. The converse case of the first develop­
ment of characters in the female and of transference 
to the male, is less frequent; it will therefore be well 
to give one striking instance. With bees the pollen­
collecting apparatus is used by the female alone for . 
gathering pollen for the larVal, yet in most of the 
species it is partially developed in the mailes to whom 
it is quite useless, and it is perfectly developed in the 
males of Bombus or the humble -bee.32 As not a single 
other Hymenopterous insect, not even the wasp, which 
is closely allied to the bee, is provided with a pollen­
collecting apparatus, we have no grounds for supposing. 
that male bees primordialJy collected pollen as well as 
the females; although we have some reason to suspect 
that male mammals primordially suckled their young 
as well as the females. Lastly, in all cases of reversion, 
characters are transmitted through two, three, or 
many more generations, and are then developed under 
certain unknown favourable conditions. This im­
pOl·tant distinction between transmission and develop­
ment will be best kept in mind by the aid of the 
hypothesis of pangcnesis. According to this hypothesis, 
every unit or cell of the body throws off gemmules or 
undeveloped atoms, which are transmitted to the off­
spring of both sexes, and are multiplied by self-division. 
They may remain undeveloped during the early years 
of life or during successive generations; and their 
development into units or cells, like those from which 
they were deriv.ed. depends on their affinity for, and 
union with other units or cells previously developed in 
the due order of growth. ' 

82 H. MUller, 'Anw endung der Darwin'schen L'ehre,' &c. Verb. 
d. D. V. Jahrg. xxix. p. 42. 

( 
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Inh e1'itance at cor1'esp9ncling P e?'iocls oj Life .-This 
tendency is well establi shed . A new character, ap­
pearin g in a young animal, whether it lasts throu gh­
out life or is only transient , will , in general, r eappear 
in th e offsprin g at the same age and last for the same 
time. If, on the oth er hand, a new character appears 
at maturity , or even duri ng old age, it tends to re­
appear in the offsprin g at the same advanced age. 
When deviations from thi s rul e occur, the transmitt ed 
characters much often er appear before, than aft er the 
corre sponding age. As I have cl welt on thi s subj ect 
sufficientl y in anoth er work,33 I will here merely give 
two or thr ee instances, for the sake of recallin g th e 
subject to the reader 's mind. In several bre eds of the 
Fowl, the down-covered chickens, the youn g bird s in 
their first tru e pluma ge, and the adults differ great ly 
from one another, as well as from their common parent­
form, the Gallus bankivcb; and these characters are 
faithfull y transmitt ed by each breed t o their offsprin g 
at the corresponding periods of life. For instance, the 
chickens Qf spangled H ambur gs, whil st covered with 
down, have a few dark spots on the head and rump , but 
are not stripe d longi tudinally, as in many other 
breeds; in their first true plum age, " they are beauti­
fully pencill ed," th at is each feather is t ransversely 
marked by numerous dark bars; but in their second 
plumage the feathers all become spangled or t ipped 
with a dark round spot.34 Henc e in thi s breed 

33 'Th e Varia tion of Anim als 
audJ?lants under Domesticati on,' 
v.ol. 11. 1868, p. 75. In t he last 
chapt er one, the provisional 
bypoth e51s .of pang enesis, above 
allu ded to, IS fully explained. 

VOL. I. 

31 Th ese facts are given on the 
high au tbority of a great bree.de;, 
Mr. Teebay; see Tegetmelc:r s 
'Poultr y Book,' 1868,. p. 1tJ8. 
On th e charac ters of chJCkens of 
differen t breeds, and on the 
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variations have occurred at, and been transmitt ed to , 
thr ee distin ct periods of life. The Pigeon offers a 
mor e remarkable case, because the abori ginal parent 
speci es does not und ergo any change of pluma ge with 
advancin g age, excepting that at maturity th'e breas t· 
becomes more irid escent; yet there ar e breeds. whi ch 
do not acquir e their chara cteristic colour s until the y 
have moult ed t wo, thr ee, 01' four tim es ; and these 
modifications of plum age are regul arly transmitt ed. 

Inheritctnee at em'responding Seasons of the Y ea1'.­
With animals in a state of natur e, innum erable in­
stances occur of characters appearin g periodic ally at 
different seasons. We see thi s in the horn s of the 
stag, and in the fur of arctic anim als which become,s 
thi ck and whit e durin g the wint er. Many bird s 
acquir e br ight colours and other "," 
the breeding-seas-on a1one: -- 'Pallas sta tes,35 that 1 

Siberia domesti c cattl e and horses become ligh ter 
coloured durin g the wint er; and I have myself ob­
served, and heard of similar str ongly marke d changes 
of colour, that is, from brownish cream-colour or 
reddish-brown to a perfect whit e, in several ponies in 
E ngland. Alth ough I do not know that this tendency 
to change the colour of the coat durin g different seasons 
is t ransmit ted, yet it probably is so, 'as all shades 'of 
colour are st rongly inherited by th e horse. Nor is 

breeds of the pigeon, alluded to 
in the following paragraph, see 
• Variation of Animals,' &c., 
vol. i. pp. 160, 249 ; vol. ii p. 77. 

55 • Nov:.e species Quadrupe­
dum e Gliri um ordine,' 1778, 
p. 7. On the t ransmission of 

c?lour by the horse, see ' "\ aria­
tlon of Ani mals &c. under 
Domestication,' v; l. i. ' p. 51 . 
Also vol. ii. p. 71 for a "enera l 
discussion on as 
limited by Sex.' 
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this form of inherit ance, as limited by the seasons, 
more remarkable than its limit ation by age or sex. 

Inhm·i{ance as Lim ited by Sex.-The equal trans­
mission of characters to both sexes ie th e commonest 
. form of inheritance, at least with those animals which 
do not present strongly-marked sexual differences, and 
indeed with many of these. But characters are some­
what commonly transferred exclusively to that sex, in 
which they first appear. Ample evidence on this head 
has been advanced in my work on 'Vari ation under 
Domestication ,' but a few instanc es may here be given. 
There are breeds of the sheep and goat, in which the 
horns of the male differ greatly in shape from those of 
the female; and these differences, acquired under 
domestication, are regularly transmitted to th e same­
sex. As a rul e, it is the females alone in cats which 

tortoi se-sh ell, the corr esponding colour in the males 
Jemg rusty-r ed. With most breeds of the fowl, the 

fchar act ers prop er to each sex are transmitted to the 
sex alone. . So general is this form of tran smis­

SIOn that it is. an anomaly when variations in certain 
breeds are tran smitt ed equally to both sexes. There 
are also certain sub-br eeds of the fowl in which the 
ma!es can hardly be distingui shed from one another , 
whIlst the females differ considerably in colour. The­

of the pigeon in the par ent-sp0cies do not 
m any external character' neverth eless in certalU 
domest icated breeds the m'ale is coloured differently 
from the felllale.36 The wattle in th'e English Carrier 

36 Dr. Ohapui s, ' Le Picreon 
Vo!ag eur 1865, p." 87. 
BOltard et Oorble, ' Les J:'icreoDs 
de Voliere,' &c" 1824,' p."173. 

See al"o similar dlfferences 
, " M d 'Le in certain breeds at o. ena, 

vari azioni dei Colombl domes­
tici,' del Paolo Bonizzi, 1873. 
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variation s h ave occurre d at, and been tr ansmitt ed to, 
thre e distin ct periods of life. The Pigeon offers a 
more r emarkable case, because the aborigin al par ent 
speci es does not und ergo any change of pluma ge with 
adv ancin g age , excepting that at maturity th'e breast ' 
becom es more irid escent; yet there are breeds. which 
do not acquir e their cbara cteristic colours until they 
have moult ed two, thr ee, or four .times ; and these 
modifications of plum age are re gularly transmitt ed. 

Inheritcmce at corresponding Seasons of the Y ea1'.­
With animals in a state of natur e, innum erable in­
stances occur of characters appearin g periodically at 
differ ent seasons. We see this in the horn s of th e 
stag, and in the fur of arcti c animals which becomes 
thi ck and whit e during the wint er. Many J'i rds 
acquir e bright colour s , -i:.:iil'iJfg'­
the breeding-seas-orC-alolle. P allas states,a5 . that b. 
Siberia domest ic cat tle ancl horses become lighter­
coloured durin g the wint er; and I have myself ob 
served', and heard of similar strongly marke d changes 
of colour, that is, from brownish cream-colour or 
reddish-brown to a perfect whit e, in several ponies in 
Eng land. Althou gh I do not know that thi s tendency 
to change the colour of the coat durin g different seasons 
is transmitt ed, yet it probably is so, as all shades 'of 
colour are str ongly inheri ted by th e horse. Nor is 

breeds of the pigeon, allud ed to 
in t he following IJaragraph, see 
'Variation of Animals,' &c., 
vol. i. pp. 160, 249 ; vol. ii. p. 7'7. 

85 'Novre species Quadru pe­
dum e Gliri um ord ine,'. 1778, 
p. 7. On the t rans miSSIOn of 

colour by the horse see ' Varia­
tion of Ani mals,' &c., u ncler 
Domestication,' vol. i. "). 51-

V?1. ii. p. 71, for a genera l 
cllSCusslOn on ' I nheritance as 
limited by Sex.' 

/ 
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this form of inheritance, as limited by the seasons, 
more remarkable than its limitation by age or sex. 

Inheritance as Limited by Sex.-The equal t.rans­
mission of characters to both sexes if;! the commonest 
'form of inherit ance, at least with tho se animals which 
do not present strongly-marked sexual difference s, and 
indeed with many of these. But char ac ter s a1"e some­
what commonly transf e1"red exclusively to that sex, in 
which they first appear. Ample evidence on this head 
has been advanced in my w01"k on 'Vari ation under 
Domestication,' but a few instanc es may here be given. 
There are bre eds of the sheep and goat, in which the 
horns of the male diffe1" greatly in shape from those of 
the female; and these differ ences, acq uir ed under 
domestication, are regularly tran smit ted to the same­
sex. As a 1"ule it is the females alone in cats which , 
are t01"toise-shell, the corresponding colou1" in the males ­
being rusty-red. With most breeds of th e fowl, the 
characters proper to each sex are transmitted to the 
same sex alone. . So general is this form of tran smis­
sion that it is. an anomaly when variations in certain 
breeds are tran smitt ed equally to both sexes. There 
are also certain sub-breeds of the fowl in which the 
ma!es can hardly be distinguished from one anoth e1", 
whllst the females differ considerably in colou1". The­

of the pigeon in the parent-species do not differ 
m an y. external character; nevertheless, in certain 
domestlCated breeds the male is colour ed differently 
from the female.36 The wattle in th'e English Carrier 

sa Dr. Ohapui s, 'Le Picreon 
Vo!a geur 1865 , p. o 87. 
BOltard et Corble, 'Le s Pi a-eons 
de Voli ere,' &c., 18240; p.o173. 

See, also, similar 
in certain breeds at Modena, Le 
va.ria.zioni dei Colombi dom es­
tici,' del Paolo Bonizzi, 1873. 
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pigeon, and the crop in the Pouter, are more highly 
developed in the male than in the female; and al­
thou gh these characters have been gained throu gh 
long-continued selection by man, the slight differenc es 
between the sexes are wholly due to the form of 
inheritance which has prevail ed; for they have arisen, 
not from, but rather in opposition to, the wish of the 
breeder. -

l\fost of our domestic races have been formed by the 
accumulation of many slight variations; and as some 
of the successive steps have been tran smitted to one 
sex alone, and some to both sexes, we find · in the 
different breeds of the sEl,me · species all gradations 
between great sexual dissimilarity and complete simi-
larity . Inst ances have already been given with the 
breeds of the fowl and pig eon, afld under nature 
analogous cases are common. With animals under 
domestication, but whether in nature I will not venture 
to say, one sex may los!;l charact ers proper to it, and 
may .thus come somewhat to resemble the opposite '--.. , 
sex ; for instance, the males of some breeds of the fowl '\. 
have lost their masculine tail-plumes an,d hackles. \ 
On the other hand, the differences between the sexes 
may be increased under domestication, as with merino 
sheep , in which the ewes have lost their horns. Again, 
charac ters prop er to one sex may suddenly app ear in 
the other sex; as in those sub-breeds of the fowl in 
which the hen s acquire SPUl'S whilst young ; or, as in 
certain Polish sub-breeds, in which the females, as 
th ere is reason to believe, originally acquired a crest . . ' 
and subsequent ly transferred It to the males. All 
these cases are int elligib le on the hypothesis of pan­
genesis; for they depend on the gemmules of certain 

( 
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parts, althou gh present in both sexes, becomin g, 
through the infi].lence of domestic ation , either dormant 
or developed in eith er sex. 

Thero is one difficult question which it will be 
convenient to defer to a futur e chapter ; namely, 
whether a charac ter at first developed in both sexes, 
yould thr ough selection be limited in its developm ent 
to one sex alone. If, for instance, a breeder observed 
that some of his pigeons (of which the characters are 
usually transferr ed in an equal degree to both sexes ) 
varied into pale blue, could he by long-continu ed 
selection make a breed, in which th e males alone should 
be of this tint, whil st-th e femal es r emained unch anged? 
I will here only say, that this , thou gh perhaps not 
imp ossibl e, would be extremely difficult; for the 
natur al result of breeding from the pale-blue males 
would be to change the whole sto ck of both sexes to 
this tint. If, however, variations of the desir ed tint 
appeared , which were from the first limited in their 
development to the male sex, ther e would not be the 
least difficult y in makin g a breed with the two sexes 

.of a different colour, as ind eed has been effected with 
a Belgian breed in which the males alone are str eaked . , 
with black. In a similar mann er, if any variation 
appear ed in a female pigeon, which was from the first 
sexually limit ed in its developm ent to the females, it 
would 4e easy to make a bre ed with the females alone 
thu s characterised· but if the varia tiQn was not thu s . . , 
o:l gmally limit ed, the process would be extremely 

perhap s impossihl eY 
.37 Si? ?e the of the (th e ' Field,' Sept . from 

fil st of t.lllS work, i t has experienced a breeder as. 
been hIghly sat Isfactory to m e T cget meier. .After . des?nbm g 
to find the fOlloWing remarks some curious cases m pIgeons, 
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On t7w R elc£tion between the P m'iocl of Development of 
a Cha1'acter ancl its Transmission to one S ea; 01' to both' 
S ewes,-Why certain charact ers should be inherit ed by 
both sexes, and other character s by one sex alone, 
namely by that sex in which the character first 
appear ed, is in most cases quite unknown, We cannot 
even conjecture why with certain sub-breeds of the 
pigeon, black stri re, though tran smitted through the 
female, should be developed in the male alone, whilst 
every other character 1s. equally transferred to both 
sexes, Why, again, with cats, the tortoise-shell colour 
should, with rare exceptions, be developed in the 
female The very same character, such as 
deficien t or su pern umel'al'Y digit s, coloUl'-blindnes s, 
&c., may with mankind be inherited by the males 
.alone of one family, and in another family .--.'''' .. 
females alone, thou gh in both cases transmitted 
the opposite ' as well as thrpugh t,he same sex.3S

. Al­
though we are thus ignorant, the two following rul es 
seem often to hold good-that variations which first '-. 
app eal' in eith er sex at a late period of life, tend to be 
-developed in the same sex alone; whilst variations 
which first appeal' early in life in either sex tend to be 
.developed in both sexes. I am, however, far from 
s upposing that this is the sole det ermining cause. As 

of the transmission of colour by 
one sex alone, and the forma­
tion of a sub-breed with this 
character , he says : "It is a 
"sinlTular circumstance that Mr. 

should have suggested 
" the possibility of 
"th e sexual colours of bIrds by 
"a ccmrse of ar tificial selection . 

"Wh en he did so, he Was in 
"ignorance ·of these facts that I 
"have related; but it is remark­
"able how very closely be sUO'­
" gesterl the righ.t method 
" procedure." 

38 Referenc'es are given in my 
'Variati on of Animals under 
Domestication,' vol. ii. p. 72. 

( 
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I have not elsewhere discussed thi s subject, ancl as it 
has an import ant bearin g on sexual selection , I must 
here' enter ii1to lengthy and somewhat 
details. 

It is in itself prob able that any charact er appearin g 
at an early age would tend to be inh erit ed equally by 
both sexes, for the sexes do not differ much in consti­
tution before the power· of reproduction is gained. On 
the other hand, afte r thi s power has been gained and 
the sexes have come to differ in constitution, the 
gemmul es (if I may again use the lan guage of pan­
genes is) which are cast off from each varying part in 

, the one sex would be much more likely to possess the 
prop el' affinit ies for unitin g with the ti ssues of the 
same sex, and thu s becoming developed, than with 
thos e of th e opposite sex. 

I was first lecl to infer that a relation of thi s kind 
exists, from the fact th at whenever ancl in whatever 
mann er the adult male differs from the adult female, 
he differs in the same manner from the young of both 

The gene rality of thi s fact is quit e r emarkable : 
-It holds good with almost all mammals, birds , amphi­
bians , and fishes ; also with many crustaceans, spiders, 
and some few insects, such as certain orth optera and 
lib ellul re. In all th ese cases th e variation s, throu gh 
the aCcumul ation of which the male acquir ed his prop er 
'masculin e chara cters must have occurr ed at a some­
what late period of 'life ; oth erwise the young males 
would have been similarly characterised ; and con­
formably with Our rul e the variations are transmit ted . , 
to and developed in the adult males alone. When, on 
the other hand, th e adult male closely resembles the 
young of both sexes (th ese, with rare exception s, being 
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alike), he generally resembles the adult female; ancl in 
most of these cases the variations throu gh which the 
young and old acquired their present characters, 
probably occurred, according to our rule, durin g youth . 
But there is here room for doubt, for characters are 
sometimes tran sferred to 'the offsprin g at an earliel" 
age than that at which they first appeared in the 
parent s, so that the parents may have varied when 
adult, and have tran sferred their characters to their 
offsprin'g whilst young. Ther e are, moreover, many 
animals, in which the two sexes closely resemble each 
other, and yet both differ from their young ; ana here 
the characters of the adults must have been acquir ed 
late in life; neverth eless, these characters, in apparent 
contradiction to our rul e, are tran sferred to both sexes. 
We must not, however, overlook the possibilit y or even __ 
probability of successive var iations of the same natu re 
occurrin g, under exposure to similar condition s, simul­
taneously in both sexes at 'a rath er late period of life; 
and in thi s case the variations would be tran sferr ed to 
the offspring of both sexes at a corresponding lat e age; 
a}1d there would then be no real contr adiction to the 
rule that variations occurrin g late in life are transferr ed 
exclusively to the sex in which they first appearecl. 
Thi s latter rule seems to hold true more genenilly than 
the second one, namely, th at variations which OCcur in 
either sex early in life tend to be transferr ed to both 
sexes. As it was obviously impossible even to estimate 
in how brge a number of cases throu ghout the animal 
kingdom these two propositions helel gooel, it occurr ed 
to me to investigate some striki ng or crucial instances} t 
and to rely on the result. 

A:n excellent case for investigation is afforded by the 
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Deer family. In all the species, but one, the horns 
are developed only in the males, though certainly 
tran smitted throu gh the females, and capable of ab-

,- normal development in them. In the reindeer, on the 
/ other hand, the female is provided with horns; so that 

in this species, th e horn s ought, according to our rul e, 
to appeal' early in life, long before the two sexes are 
matur e and have come to differ much in constitution . 
In all the other species the horn s ought to appear later 
in life, which would lead to their development in that 
sex alone, in which they first appearecl in the 
tor of the whole Family . . Now in seven species, 
belonging to distinct sections of the fami-ly and 
inh abitin g different regions, in which the stags alone 
bear horns, I find that the horns first appeal' at periods, 
varyin g from nine month s after birth in th e r.oebuck, 
to ten, twelve or even more month s in the stags of the 
six other and larger species.39 But with the reindeer 

, the case is widely different; for, as I heal' from Prof. 
iF Nilsson, who kindly made special enquiri es for me in 

Lapland, the horns appear in the young animals within 
four or five weeks afte.r birth, and at the same time in 
both sexes. So that here we have a structure , deve­
loped at a most unusually early age in one species of 
the family, and likewise common to both sexes in thi s 
one species alOlie. . 

I am much obliged to Mrl 
Cupples for hav ing made en­
quir ies for me in regard to the 
Il.oebuck and Red Deer of 
Scotland from Mr. Robertson, 
the e:x;perienced head- foreste r to 
the Marquis of Breadalbane. I n 
regard to Fallow-deer, I have to 
thank M1'. Ey ton and othe rs for 
'information. . Fo r t he C/l1'VUS 

alces of N. America, see ' Land . 
and Wa ter,' 1868, pp. 221 and 
254 ' and for the C. Vi1·f/.inianus 
and' sttongyloceros oJ the san;te 
continent see J . D. Caton, III 

' Ottawa Acad. of Nat . Sc.' 1868, 
p. 13. For Ce1"lJ'ltS Jildi of Pegu, 
see Lieut. Beavan, ' Proc. Zoolog. 
Soc.' 1867, p. 762. 
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In several kinds of antelopes, only the males are 
providecl with ' horns, whilst in the greater number 
both sexes bear horns. With respect to the period of 

. 1\'l:r. Blyth informs me that there was at 
one time in the Zoological Gardens a young koodoo 
(Ant. sb'epsice7'os), of which the males alone are horned, 
and also the young of a closely-allied species, the eland 
(A nt. oreus), in which both sexes are horned. Now it 
is in strict conformity with our rule, that in the young 
male kdodoo, although ten months old, the horn s were 
l'emarkably small, considering the size ultim ately 
attained by them; whilst in the young male eland, 
although only three months oleL, the horns were already 
very much larger than in the koodoo. It is also a 
noticeable fact that in th e prong-horned antelope/ o 

only a few of the females, about one in five, have horns, 
and these are in a rudimentary state, though sometimes 
above four inches long; so th at as far as concerns the 

. possession of by the males alone, this species is 
in an intermecliate conclition, and the horns do not -
appear until about five or six months after birth . 
Therefore in comparison with what little we know of 
the development of the horns in . other antelopes, and 
from what we do know with respect to the horns of 
deer, cat tle, &c" those of the prong-horned antelope 
appear at an int ermediate period of life,-that is, not 
very early, as in cattle and sheep, nor very lat e, as in 
the larger deer and antelopes. The horns of sheep, 
goats, and cattle, which are well developed in both 
sexes, though not quit e equal in size, can be felt, 01' 

40 Ame?'icana. I his paper in 'Proc. Zoolog. Soc.' 
have to tha.nl;: Dr. Canfield for 1866, p. 109. Also OweO, 
information with respect to the ' Anatomy of Vertebrate s,' vol. 
horns of the female: see also iii, p. 627. 

t 
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even seen, at birth or soon afterwards.41 Our rul e, 
however, seems to fail in some ,breeds of sheep, for 
instance merinos, in which th e rams alone are horned' , 
for I cannot find on enquiI;y/2 that the horns are 
developed later in life in thi s breed than in ordinary 
sheep in which both ' sexes are horn ed. But with 
domesticate:l sheep th e presence or absence of horns is 
not a firmly fi:;;:ed charac ter; for a cer tain proport ion 
of the merino ewes bear small horn s, and some of the 
!'ams are hornless ; and in most breeds hornl ess ewes 
are occasionally produ ced. 

Dr. W. Marahall has lately made a special stud y of 
the protub erances so common on th e heads of bird s,43 
and, he comes to the following conclusion ;- - that with 
t hose species in which they are confined to the males, 
they are developl;Jd lat e in life ; whereas with those 
species in which they are common to the two sexes, 
'they are developed at a very early period. Thi s is 

\ certainly a str iking confirmation of my two laws of 
inheri tance. 

In most of the species of the splendid family of the 

H I have been assured that 
the horns of the sheep in North 
Wales can always be felt, and 
are sometime s even an inch in 
length , at bi rth . Youatt says 
( ' Catt le,' 1834, p. 277), that the 
promin ence of the fronta l bone 
in cattl e pen etra tes cuti s 
at bi rth, and that the hornv 
matt er is soon formed over it. " 

42 I am greatly indebted to 
Prof. Vict or Carus for havin O' 
}]lade 'enquirie s for me, from 
hi O'hest author it ies, with respect 
to "the merino sheep of Saxony. 
On the Guine a coast of Africa 
t here is, however, a breed of sheep 

in which, as with merinos, the 
rams alone bear horns ; and Mr. 
Win wood Hende informs me 
that in one case observed by 
him, a young ram, born on 
Feb . lOth , first shewed horns 
on :March 6th, so t ha t in th,is 
instan ce, in conformity wit.h 
rule, the development of 
horn s occurred at a later penod 
of life th(1,1l in 'Welsh sheep, in 
which both sexes are horned. 

43 'Uebel' die kn ochernen 
Scblidelhocker der Vogel ' in the 
'Niederlandischen Archiv fUr 
Zoologie,' Band 1. Heft 2, 1872. 
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Pheas hnts, the males differ conspicuou sly from the 
females, and they acquire their ornaments at a rather 
late period of life. The eared pheasant (Orossoptilon 
att1'itum), however, offers a remarkable exception, for 
both sexes possess the fine caudal plumes, the large 
ear-tufts and the crimson velvet about the head; I 
find that all these characters n.ppear very early in .life 
in accordance with rule. The adult male can, how­
ever, be distin guish ed from the adult female by the 
presence of spurs; and conformably with our rule, 
these do not begin to be developed before the age of six 
months, as I am assured by lVIr. Bartlett, and even at 
this age, the two sexes can hardly be distinguisbed.« 
The male and female Peacock differ conspicuously from 
each other in almost every part of their plumage, 
except in the elegant head-crest, which is common to 
both sexes; and this is developed very early in life., 
long before the other ornaments, which are confined to 
th e male. The wild-duck offers an analogous case, for 

, the beautiful green speculum on the wings is common 
to both sexes, though duller and somewhat small er in 
the female, and it is developed early in life, whilst the 
curled tail-\ eathers and other ornaments of the male 
are developed later. 45 Between such extr eme cases of 

44 In the common peacock 
(Pcwo cj·istatus ) the male alone 
possesses spurs, whilst both sexes 
of the Jav a Peacock (P. 
olfer the unusual case of being 
furni shed with spurs. Hence I 
fully expected that in the latter 
species they would have been 
developed earlier in life than ill 
the common peacock ; but M. 
Hegt of Amst erdam informs me, 
that with young birds of the 
previous year, of both species, 

compared on April 23rd, 1869" 
there was 110 dilIerence in the 
development of the spurs. The 
spurs, however, were as yet re­
presented merely by sli erht knobs 
or elevations. I that I 
should have been informed if 
any difference in the rate of 
development had b een observed 
subsequently. 

45 In some other species of 
the Duck family the speculum 
differs in a greater degree in the 

T 
I 
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close sexual resemblance and wide dissimilarity, as 
those of the Crossoptilon and peacock, many int er­
mediate ones could be given, in which the characters 
follow our two l"ules in their order of development. 

As most insects emerge from the pupal state in a 
mature condition, it is doubtful whether the period of 
development can determine . the tran sference of their 
characters to one or to both sexes. But we do not 
know that the coloured scales, for instance in two 
species of bu'tterfiies, one of which the differ in 
colour., whilst in the other they are alike, are developed 
at the same relativ e age in the cocoon. Nor do we 
know wheth er all the scales are simultaneou sly deve­
loped on the wings of the same species of butterfly , in 
which certain. coloured marks are confined to one sex, 
whilst others are common to both sexes. A difference 
of this kind in the period of development is not so 
improbable as it may at first appear; for with the 
Orthoptera, which assume th eir adult state, not by a 
single metamorphosis, but by a succession of moults, 
the young males of some species at first resemble 
the females, and acquire their distindive masculine 

two sexes ; but I have not been 
able to discover whether its full 
development occurs later in li le 
in t he ma les of such species, 
than in the male of the common 
duck, as ought to be the case 
according to our rule. ",Vith 
the allied Mergus cucuZlat us we 
hav e, however, a case of th is 
k ind :' the two sexes differ con- . 
SpiCllously in general plumage, 
and to a considerab le degree in 
the speculum, .which is pur e 

white in the male and greyish­
white in t he fcmale. Now the 

. young males at first entirely 
resemble the females, and bavea 
greyish- whit e speculum, whi.ch 
becomes pure wbit e at au earlIer 
arre than th (\t at which the adu lt 

acquir es his other and . 
more strongly-marked sexua l 
diffemDces : see Audubon, 'Or­
nith ological Biograpby,' vol. iii. 
1835, pp. 249- 250. 
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characters only at a later moult. Strictly analogous 
cases occur at the successive moults of certain male 
crustaceans. 

W 7 have as ' yet considered the transference of 
characters, relatively to their neriod of development, 
only in species in a natural state; we will now tlll'll to 
domesticated animals, and, first touch on monstrosities 
and diseases. The presence of supernumerary digits, 
and the absence of certain phalanges, must be deter­
mined at an early embryonic period-the tendency to 
profuse bleeding is at least congenital, as is probably 
colour-blindness-yet these peculiarities, ancl other 
similar ones, are often limitecl in their transmission to 
one sex; so that the rule that characters, developed at 
an early tend to be transmitted to both sexes, 
here, wholly fails. But thi.s rule, as before remarked, 
does not appear to be nearly so general as the converse 
one, namely, that characters which appear late in life 
in one sex are ' transmitted exclusively to the same sex. 
From .the fact of the above abnormal peculiarities be­
coming attached to one sex, long before the sexual func­
tions are active, we may infer that there must be some 
difference between the sexes at an extremely early age. 
With respe.ct to sexually-limited diseases, we know too 
little of the period at which they originate, to draw 
any safe conclusion. Gout, ' however, seems to fall 
under ·our rule, for it is generally caused by int emper­
ance during manhood, and is transmitted from the 
father to his sons in a much more marked manner than 
to his daughters. 

. In the various domestic breeds of sheep, goats ; and 
cattle, the males differ from their respective females in 
the shape. or development of their hOl;ns, . forehead , 

I 

l 
I 
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mane, dewlap, tail, and hump on the shoulders; and 
these peculiaritie s, in accordance with our rul e, are not 
fully dev.elopecl until Jl, rath er late period of life. . The 
sexes of dogs do not differ, except that in certain 

a
-breeds, especially in the Scotch deer-hound, the male 

is much lar ger and heavier than the female ; and, as 
we shall see in a . future chapter, the male goes on 
incre asing in size to an unu sually late period of life, 
which, according to rule, will account fo!· his incre ased 
size 1eing transmitted to his male offspring alone. On 
the other hand , the tortoise-shell colour, which is con­
fined to female cats, is quite distinct at birth , and thi s 
case violates th e rul e. There is a breed of pigeons in 
which the males alone are streaked with and the 
st reaks can ]Je detected even in the nestlings; but they 
become more conspicuous at each successive moult , so 
that thi s case partly opposes and partly supports' the 
rule. With the English Carrier and Pouter pigeons, 
the full development of th e wattle and th e crop occurs 

)"/rath er late in life, and conformably with the rule , 
these characters are tran smitted in full perfe ction to 
the males alone. The following cases perh aps come with­
in the class pre viously alluded to, in which both sexes 
have vari ed in the same manne r at a rather late period 
of life, and have consequently transferred their new 
characters to both sexes at a corresponding late period ; 
and if so, these cases are not opposed to our rule :­
there exist sub-breeds of the pigeon, . described by 
Neumeister, '16 in which both sexes change their colour 
during two or three moults (as is likewise the case 
-with'the Almond Tumbler), nevertheless, th ese changes) 

,6 ' Das GallZe der Taub en- see Dr. Chapuis, 'Le pigeon 
ZLlcht,' 1837, s. 21, 24. F or t he voyag eur BeJge,'" 1865, p. 87. 
case of the streak ed pigeons, 
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though occurring rather late in life, are common to 
both.se xes . One variety of the Canary-bird, namely 
the London Prize, offers a nearly analogous case. 

With the breeds of the ' Fo wl ' the inheritan ce of 
various characters by one or both sexes, seems generally 
determin ed by the period at which such characters are 

. developed. Thus in all the many breeds in which the 
adult male differs greatly in colour from th e female, 
as well as from the wild paren t-speci es, he differs also 
from the young male, so that the newly-acquired 
chara cters mus t have appeared at a rather late period 
of life. On the other hand, in most" of the breeds in 
which th e t wo sexes resemble each other, the young 
are coloured in nearly the ' same manner as their 
parents, and thi s rend ers it prob able that th eir 
colours first appeared early in life. We have instances 
of thi s fact in all black and white breeds, in whiCh the 
you.ng and olel of both sexes are alik e; nor can it be 
maintain ed that there is something peculiar in a blac:C 
or white plumage, which leads to its transference to 
both sexes; for the males alone of many nattu al 
species are either black or white, the females being 
different ly coloured. With the so· called Cuckoo sub­
breeds of the fowl, in which the feathers are tran s­
versely pencilled with dark str ipes,' both sexes and t he 
chickens are coloured in nearly the same manner. 
The lagecl pluma ge of the Sebright bantam is the same 
in both sexes, and in the young chickens the wing­
feather s are distinc tly, thoug h imperfect ly laced. 
Spang led Hamburg s, however, offer a partial 
tion; for the two sexes, . thou gh not quit e alike, 
resemble each other more closely th an do th e sexes of 
the aborigin al parent-sp ecies ; yet they acquire th eir 
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characteristic plumage late ' in life, for the chickens are 
distinctly pencilled. With respect to other characters 
besides colour, in the wild-par ent species and in most 
of the domes tie breeds, the males alone possess a well­
developed comb; , but in 'the young of the Spanish fowl 
it is largely developed at a very early age, and, in 
accordance with thi s early development in the male, it 
is of unusu al size in the adult female. In the Game 
breeds pugnacity is at a wonderfully ea,rly 
age, of which curio'Qs proofs could be given; and this 
character is transmitted to both sexes, so that the hens, 
from their extreme pugnacity, are now generally 
exhibited in separate pens. With the Poli sh bre eds 
the bony protuberanc e of the skull which supports the. 
crest is partially developed even . before the chickens 
are hatch ed, and the crest itself soon begins to grow, 
though at first feebly; 47 and in this breed the adults 
of both sexes are characteri sed by a great bony pro­
tuber ance and an imm ense crest. 

Fin ally, from what we have now seen of the ' relation 
which exists in many natur al species and 
races, between the period of the development of their 
characters and the manner of their tran smission-for 
example, the striking fact of the early growth of the 
horns in the r eind eer in which both sexes bear horns, . , 
III comparison with their much later growth in the 
other species in which th e male alone bears horns-we 
may conclude that one thou crh nat th e sole cause of , to> 

47 For full particular s and re- 256 . I n regard to the bigher 
on all th ese poin ts re- anim als, the sexua l differenc:s 

spectmg the seve ral breeds of which bave ar isen und er domestl.­
( .. the Fowl, see 'Vari at ion of cation are described in the same 

Animals and Plants u nder work under the head of each 
Domesticat:on,' .vol. i. pp. 250, 

2B 
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being exclusively inherited by one sex, is 
their development at a late age. And secondly, that 
one, tho ugh apparently a less efficient cause of 
characters being inh erited by both sexes, is th eir deve­
lopm'ent at age, whilst the sexes differ but . ' [ 
littl e in constItutlOn. It appears, however, that some 
differenc e exist between the sexes even durin g a ._ 
very early embryonic period, for characters developed 
at thi s age not rar ely become attached to one sex. 

Summary and concluding 1·ema1·ks.-From the fore­
going discussion on the various laws of inhel;itance, we 
learn that the characters of the parents often, or even 
generall y, t end to become developed in the offspring of 
the same sex, at the same age, and periodically at the 
,same season of the year, in which they. first appeared: \ 
in the parents. But these rules, owing to unk nown 
causes, are far from ?eing fixed. H ence durin g the 
modification of a. speCl.es, t.he successive chan ges may 
readily be transmItt ed m dIfferent ways ; some to 
sex, and .some to both; Some to the offsprin g at one 
age, and some .to offsprin g at all ages. Not only 
are th e laws ofmh entance extremely complex, but so are 
the causes which induce and govern variability. The 
variations thus indu ced are preserved and accumulated 
by sexual is i.n itself an extremely 
{lompl ex aifall', dependmg, as :t does, on the ardour 
in love, the courage, and the n : alry of the' males, as 
well as on the powers of 'perceptIOn, the taste, and will 
of the female. Sexual will also be largely 
dominated by natur al tendin g t owards· the 
general ,of the H ence the manner in 
which the indIvlduals of eIth er or both sexeb have been 
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affected through sexual sell?ction cannot fail to be· com­
plex in the highest degree. • . 

When variations occur late in life in one sex, and 
transmitted to the same sex at the same age, the 

other sex and the young are left unmodified. When 
they occur late in life, but are transmitted to both sexes 
at the same a:ge, the young alone are left unmodified . 

. Variations, however, may occur at any period of life in 
one sex or in both, and be transmitted to both sexes at 
all ages, and then all the individuals of the species are 
similarly modified. In the following chapters it will be 
seen that all these cases frequently occur in nature. 

Sexual selection can never act on any animal before 
the age for reproduction arrives. From the great 
eagerness of the male it has generally acted on this sex 
and not on ' the females. The males liave thus become 
provided with weapons for fighting with their rivals, 
with organs for discovering and securely holding the 
female, and for exciting or charming her. When the 
sexes differ in these respects, it is also, as we have 
seen, an extremely general law that the adult male 
differs more or less from the young male; and we may 
conclude from this fact that the successive variations, 
by which the adult male became modified, did not 
generally OCCur much before the age for reproduction. 
Whenever some or many of the variations OCCUlTed 
early in life, the young males would part ake more or 
less of the characters of the adult males; and differ­
ences of this kind between the old and young males may 
be in many species of animals. 

It IS probable that young male animals have often 
tended to vary in a manner which would not only have 
been of no use to them at an early age, but would have 

2 B 2 
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been .actually injurious-as by acquiring bright colours, 
which would render them conspicuous to their enemies, 
or by acquiring structures, such as great horns, which 
would expend much vital force in their development. 
Variations of this kind occurring in the young males 
would almost certainly be eliminatecl through natura} 
selection. With the adult and experienced males, on 
the other hand, the advantages derived from the acquisi ­
t ion of such characters, would more than counterbalanc e 
some exposure to danger, and some loss of vital force. 

As variations which give to the male a better chance 
of conquering other males, or of £i..nding, securing, 01' 

charming the opposite sex, If they happened to 
arise in the femal e, be of no serVICe to her, they would 

t be in her through sexual selection. We no 1 . 
also good evid6nce with . c omestH:;ated animals, 

that variations of all If 
soon lost and accidenta l deathli. 
Consequently in a state of nature, if variations of the 
above kind chanced to arise in the female line, and to 
be transmitted exclusively in this line, they would be 
extremely liable to be lost. If, however, the females 
varied and transmitted th eir newly acquired char acters 
to their offspring of both sexes, the charact ers which 
were advantageous to the males would be preserved b 
them through sexua l and the two sexes 
in consequence be modIfied m the same mann' 1 el, a -
though such characters were of no use to the females -
but I shall her eafte r have to recur to th ese 
intricate contingencies. Lastly, the females may 
acquire, and apparently have often acquired by tnlns­
ference, characters from the male sex. 

As variations occurring late in life, and transmitted 

' f 
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to one sex alone, have incessantly been taken advantage 
of and accumulated through sexual selection in relation 
to the relH'oduction of the species; therefore it appears, 
at first sight, an unaccountable fact that similar 
variations have not frequently been accumulated 
through natural selection, in relation to the ordinary 
habits of life. If this had occurred, the two sexes 
would often have been differently modified, for the 
sake, for instance, of capturing prey or of escaping 
from danger. Differences of this kind between the 
two sexes do occasionally occur, especially in the lower 
classes. But this implies that the two sexes follow 
different habits in their struggles for existence, which 
is a rare circumstance with the higher animals . The 
case, however, is widely different with the reproductive 
functions, in which respect the sexes necessarily differ. 
For variations in structure which are related to these 
functions, have often proved of value to on!? sex. and 
from having arisen at a late period of life·, have been 
transmitted to one sex alone; and such variations, thus 
preserved and transmitted, have given rise to secondary 
sexual characters. 

In the following chapters, I shall treat of the 
secondary sexual characters in animals of all classes, 
and in each case to apply the principles 

in the present cbapter. The lowest classes 
detam us for a very short time, but the higher 

ammals, especially birds, must be ·treated at consider­
able length. It should be ·borne in mind that for 
rea-sons already assigned, I intend to give only a few · 
illustrative instances of the innumerable structures by 
the aid of which the male finds the female, or, when 
fonnd, holds her. On the other hand, all structures 
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and instincts by the aid of which the male conquers 
oth er males, and by which he allures or excites the 
female, will be fully discussed, as these are in many 
ways the most interesting. 

Suppl ement on the proportional numbers oj the two sexes 
in animals belonging to va1'i'ous classes. 

As no one, as far as I can discover, has paid atten-
tion to the i'elative numbers of the two sexes through-
out the animal kingdom, I will here give such materials 
'as I have been able to collect, although they are 
extremely imperfect. ,They consist in only a f8W 

instances of actual ennmeration, and the number s are 
not very large. As the proportions are known with 
certainty only in mankind, I will first give them as a, _ _ 

standard of comparison. 

lIian.-In ;England during ten years (from 1857 to 
1866) the average number of children born alive yearly 
was 707,120, in the proportion of 104'5 males to 100 \ _ 
females. But in 1857 ,the male births throughout ' \ 
Engl and were as 106'2, ancl in 1865 as 104 '0 to 1qO. 
Looking to separate districts, in Buckingham shire 
(where about 5000 children are annually born) the mean, 
proportion of male to female births, during the whole 
period of the above ten years, was as 102 '8 to 100; 
whilst in N. Wales (where the average annual births 
are 12,873) it was as high as 106'2 to 100. ' Taking a 
still smaller district, viz., Rutlandshire (wher e the 
annual births average only 739), in 1864 the male . / 
births were as 114'6, and in 1862 as only 97'0 to 100; 
but even in this small district the average of th e 7385 
births during the whole ten years, was as 104'5 to 100: 
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that is in the same ratio as throughout England. 4s 

The proportion s are sometimes slightly disturbed by 
unknown causes'; thus Prof. F aye states " that in some 
" districts of Norway there has been durin g a decennial. 
"period a deficiency of boys, whil st in other s 
"the opposite condition has existed. " In France 
during year s the male to the female births , 
have been as 100'2 to 100; but during thi s period it 
has occurr ed five tim es in one department , and six tim es 
in anoth er, that the female births have exceeded th e 
males. In Russia the average proportion is as high as 
108'9, and in Philadelphia in the Unit ed States as 110' 5 
to 100.'19 The average for Europe, deduced by Bick es 
from about seventy milli on birth s, is 106 males to 100 
females. On th e oth er hand, with whit e children born 
at the Cape of Good Hope, the proportion of males is so 
low as to fluctuate during successive years between 90 

99 males for every 100 females. It is a singular 
fact th at with J ews the proportion of male birth s is 

/ decidedly larger than with Christi ans : thus in Prussia 
the proportion is as 113, in Bresl au as 114, and in 
Livonia as 120 t.o 100; the Christian births in thes e 
countri es being the same as usual, for inst ance, in 
Livonia as 104 to 100,50 

48 'T wenty-nillth .Annual Re­
P01't of the Rpgistrar-G eneral for 
1866.' In this report (p. xii .) 
a special decennial table is 
given. 

49 For Norway and Russia, 
see abstract of Prof. Faye's re­
searches, in ' British and Foreiall 
Mecllco-Chirurg. ' Review,' .Ap;'il, 
1867, pp. 343,345. For F rance 
the ' Annuaire pour l'.An 1867 
p. 213. For Philadelphia, 

, Stockton-H ough, ' Social Scien?e 
.As soc.' 1874. For the Cape of 
Good Hope, Quetelet as quoted 
by Dr. H. H. Zouteveen, in the 
Dutch Translation of this work 
(vol. i. p. 417), where much in­
formation is gi ven on the pro­
porti on of the sexes. 

liO In reaal'd to the Jews, see 
M. Thu ry,O, La Loi de Produc­
tion des Sexes,' 1863, p. 25. 

. ' 
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Prof. Faye remarks t4at "a stili greater prepond er­
"ance of males would be met with, if death struck both 
"sexes in equal proportion in the womb and during 
"birth. But the fact is, that for every 100 still-b6rn 
" females, we have in several countries from 134 '6 to 
" 144'9 still-born males. DUTing the first four or . five 
"years of life, also,more male children die than females, 
"for example in England, during th e first year, 126 
"boys die for every 100 girls-a proportion which in 
" France is still more unfavourable." 5l Dr. Stocktqn-
Hough accounts for these facts in part by the more 
fr equent defective development of males than of females. 
We have before seen that the male sex is more 
variable in structure than the female; and variations 
in important organs ' would genera.ll be injuriou s. 
But the size 'of the body , and espeClaUyof the .. 
being greater in male th an is ' 
cause: for the males are thus more lIable to be Injur ed 
.(lUTing parturition. Consequently the still-born males 
are more numerous; and, as a higilly competent judge, 
Dr. Crichton Browne, 52 believes, male infants often 

61 'Briti sh and Foreign Me­
dico-Chirurg. Review,' April, 
1867, p. 343. Dr. St.'uk also 
remarks (' An nual Re­
port of Births , Deaths, ... &c., in 
Scotland,' 1867, p. XXVlll .) that 
" These examples may snffice to 
" show that, at a lmost evel:Y 
" stage of life, the males .m 
"Sc otland have a greater. ha­
"bilit y to death and a hlgher 
"death-r ate than the females. 
" The fact, however, of th is 
" peculiarity being most 
"developed at th<1t mfant lie 
"peri od of life when the dress, 
" food, and general treatment of 

" both sexes are alike, seems to 
"pr ove that the higher male 
" death-rate is an impressed 
" natural, and constitutiona i 
" peculiarity due to sex alone." 

62 , West Riding Lunatic 
Asylum Reports,' vol. i. 1871 
p. tl. Sir J. Simpson has proved 
that the head ot the male infant 
exceeds that .of th: female by 
3-8ths of an mch lQ cirCUlllfer­
ence,'and by I-8th in tran sverse 
diameter. Quetelet has shown 
that woman is born smaller than 
man; see Dr. Dun can ' Fecun ­
dit y, Fertility, Sterility ,' 1871, 
p. 082. 
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suffer in health for some years after birth. Owing to 
this excess in the death-rate of male children, both 
at birth and for some time subs equently, and owing to 
the exposure of grown men to various dangers, and to 
their tendency to emigrate, the females in all old­
settled countries, where st atistical records have been 
kept,53 are found to' considerably over 
the males. 

It seems at first sight a mysteriou s fact that in 
different nations,. under different conditions and eli - . 
mates, in Naples, Prussi a, Westphali a, H olland, France, 
Engl and and the Unit ed States, the excess of male over 
female' births is less when they are ill egitimate than 
when legitimate. 54 This has been explai!1ed by 
different writers in many different ways, as from the 

being geD'erally youn g, from the large pro­
portion of first pregnan cies, &c. But we have seen 
t nat male infants, from th e lar ge size of their heads, 
suffer more than female infants durin g 
ancras the mother s of ill egitim ate children must be 
more liable than oth er women to und ergo bad labour s, 
from various causes, such as att empts at concealment 
by ti ght lacing, hard work, distr ess of mind, &c., their 
male infants would proportion ably suffer. And thi s 
probably is the most efficient of all the causes of the 
proportion . of males to females bom alive being less 
among st amongst the legiti­
mate. WIth most amm als the greater size of the adult 

53 , ;Vilh the savage Guaranys 64 13abbaO'e ' Edinbur"h J our-
of Paraguay, according \ 0 the nal of 1829, i . p. 
accmate Azara (' Voyaaes dans 88; also p. 90, on still-born 
I' Amerique merid .' 1809 children. On illegitimate chlld-
p. liD, 179), th e women are ren in England, see ' RelJort 
t he men in the proport ion of 14 Registrar -General for 1866, 
to 13. p. xv. 
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male than of the female, is due to the stron ger males 
having conquered the weaker in their strug gles for the 
possession of the females, and no doubt it is owing to 
this fact that -the two sexes of at least some anim als 
differ in size at birth. Thus we have th e curiou s fact 
that we may . attribute the more frequent deaths of 
male than female infant s, especially amon gst the ilIe- ' . 
gitim ate, at least in part to sexual selection. 

It has often been supposed that the relativ e age ' of 
the two parents determin es the sex of th e offsprin g ; 
and Prof. Leuckart 55 has advancecl what he considers 
sufficient evidence, with respect to man and certain 
domesticated animal s, ' th at this is one important 
thou gh not the sole factor i:q. th e r esult. So aga in the 
period of impr egnation to the stat e of the 
female has been thou ght by some to be th e efficie17t . -, ,­
cause ; but recent observati ons discounten ance 
belief . . A.ccording to Dr. Stockton-Hough, 5G the season 
of the year, the poverty or wealth of th e parents , 
residence in the country or in citi es, the crossing of 
foreign immigr ants, &c., all influence the proportion 
of the sexes. With mankind, poly gamy has also 
been supposed to lead to the birth of a greater pro­
portion of female infants; but Dr. J. Campbell 57 care-
fully attended to thi s subject in th e harems of Siam, and 
concludes that the proportion of male to female birth s 
is the same as from monogamous union s. H ardly any 
animal has been rendered so highly polygamous as the 
English race-hor se, and we shall immediately see that 
his male and female offsprin g are almost exactly eg.ual 

65 Leuckar t, in Wagner Philadelphia, 1874. 
'Handworterbuch der Phys.' B. ['7 ' Anthropological Review: 
iv. 1853, s. 774. 1870, p. cviii. 

6G Socia.l Scie!lce Assoc. of 
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in number. I will now give the facts which I have . 
collected with respect to the proportional number's of 
the sexes of various animals; and will then briefly _ 
discuss how far selection has come into play in de­
termining the result. 

Hm'ses.-Mr. Tegetmeier has been so kind as to tabulate for me 
from the' Racing Calendar' the births of race-borses during a period 
of twenty-one years, viz., from 1846 to 1867; 1849 being omitted, 
as no returns were that year published. The total births were 
25,5GO,"8 consisting of 12,763 males and 12,797 females, or' in the 
proportion of 99'7 males to 100 females. .As these numbers are 
to'lerably large, and as they are drawn from all parts of England, 
during several years, we may with much confidence conclude that 
with the domestic horse, or at least with the race-horse, the two 
sexes are produced in almost equal numbers. The fluctuations in 
the proportions during successive years are closely like those which 
occur with mankind, when a small and thinly-populated . area is 

" considered; thus in 1856 ' the male horses were as 107'1, anel in 

'"

67 as only to 100 females. In the tabulat ed returns the 
oportions vary m for the males exceeded the females 

durino- six successive years; ·and the females exceeded the males 
,) two periods each of four years: this, however, may be 

accidental .; at least I can detect nothing of the kind with man in 
the decennial table in the Registrar's Report for 1866. 

Dogs.-During a period . of twelve from 1857 to 1868, the 
births of a large' number of greyhounds, throughout England, were 
sent to the 'Field' newspaper; and I am again indebted to M-1'. 
Tegetmei er for carefully tabulating the resul ts. The recorded births 
were 6878, consisting of 3605 males and 3273 females, that is, in 

58 During eleven years a re­
cord was kept of the number of 
mares which proved barren or 
premat urely their f?als; 

. and it ,deserves notICe, as snew-
ina' how infertile these highly­

and rather closely­
interbred animals ha.ve become, 
that not far from one-third of 

the mares failed to produce 
living foals. Thus durin g 1866, 
809 male colts aud 816 female 
colts were born and 743 !)Jares 
failed to pr;duce offspring . 
During 1867, 836 males and 
902 females were born,' and 
794 mares failed. 
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the proportion of 110'1 males to 100 females. 'The greatest fluctua-
tions occurred in 1864, wben the proportion was as 95'3 males, and 
in 1867, ns 116 '3 males to 100 females. '1'he above average ))1'0- . 

portion of 110'1 to 100 is probably nearly correct in the case of the 
greyhound, but whether it would hold with other domesticated ]'" 
breeds is in some degree doubtful. MI'. Cupples has enquired from 
several great breeders of dogs, and finds that all without exceptiou 
believe that females are produced in excess; but he suggests that 
this belief may have arisen from females being less valued, and 
from the cousequeut disappointment producing a stronger im-
pression on the mind. . 

Sheep.-The sexes of sheep are not ascertained by agriculturists 
until several months after birth, at the period when the males are 
castrated; so that the following returns do not gi ve the proportions 
at birth. Moreover,. I find that several great breeders in Scotland, 
who annually raise some thou sand sheep, are firmly convinced that 1 
a larger proportion of males thun of females uie durin ?; the first year 
or two. Ther efore the proportion of males woulel be 
larger at birth than at the age of castration. This is a remarkab le 
coincidence with what, as we have seen, occurs with mankind, and / -' 
lJoth cases probably depend on the same cause. I have receivesJ/ 
returns from four gentlemen in Eng.land who lmve bred 
sheep, chiefly Leicester" during thc last ten to sixteen years; they \ 
amount altogether to 8965 consisting of 44'Oi males'Und4558 
females; that is in the proportion of 96'7 males to 100 females. 
With respect to Cheviot and black-faced sheep bred in Scotland, I 
have received returns from six breeders, two of them on a lar <"c . J 
scale, chiefly for the years 186i-1 869, but some of the 
extend back to 1862. The total nnmber recorded amounts to 
50,685, consisting of 25,071 males and 25,614 females, or in the 
proportiun of 97'9 males to 100 fema'les. If we take the English 
and Scotch retnrns together, th e total numb er amount s to 59,650, 
consisting of 29,478 males and 30,1,2 females, or as 97'7 to 100. 
So that with sheep at the age of castrat ion the females are certainly 
in excess of the males, but probably this would not holel good at 
birth.59 

69 I am much indebt eel to 
MI'. Cupples for having pro­
cured for mc the above returns 
from Scotland, as well as some 
of the folluwing returns 011 

cattle. ' Mr. R. Elliot, of Laigh­
wood, first called my attention 
to the premature deaths of the 
males,-a statemen t subsequent ­
ly confirmed by Mr. Aitchison 
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Of Cattle I have received returns from nine cyentlemen of 982 
births, too few to be trusted j these consisted of 477 'bull-calves and 
505 cow-calves j i.e., in, the proportion of 94'4 malf!s to 100 females,. 

' 'l'he ' Rev. W. D. Fox informs me that in 1867 out of 34 calves 
born on a farm in Derbyshire only one was a bull. Mr. Harrison 
Weir has enquired from several breeders of Pigs, and most of them 
estimate the male to the female births as about 7 to 6. This same 
gentleman has bred Rctbbits for many years, and has noticed that a 
far greater number of bucks are produced than does. But estima­
tions are of littl e value. 

Of mammalia in a slate of nature I have 'been able to learn very 
littl e. In regard to the common rat, I have received confiictinCT 
stat ements. Mr. R. Elliot, of Laighwood, informs me that a rat:. 
catcher assured him that he had always found the males in great 
excess, even with the young in the nest. In consequence of this, 
1\1r. Elliot himself subsequently examined some hundred old ones, 
and found the statement true. lI'1:r. F. Buckland has bI;ed a large 
number of,white rats, and he also believes that the males greatly 
" exceed the females. In regard to Moles, it is said that" the males 
" are much more numerous than the females j " 60 and as the catching 
of these animals is a special ocqupation, the statement may perhaps 
151 trusted. Sir A. Smith, in describing an ant elope of S. Africa 61 

[Kobus ellipsipj'ymlms), remarks, that in the herds of this and other 
species, the males are few in number compared with the females: 

" the natives believe that they are born in this proportion j others 
believe that the males are expelled from the herds, and Sir 
A. Smith says, that though he has himself never seen herds con­
sisting of young males alone, others affirm that this does occur. It 
appears probable that the young when expelled from the herd, would 
often faU a prey to the many beasts of prey of the country. 

BIRDS. 

With respect to the Fowl, I have received only one account, 
namely, that out of 1001 chickens of a highly-bred stock of Cochins, 
reared during eight years by Mr. Stretch, 487 proved males and 

and ·o(,hers. To this latter 
gentleman, and to Mr. Payan, 
lowe my thanks for large 
re:urns as to sheep. 

60 Bell, 'Histo ry of British 
Quadrupeds,' p. 100. 

61 'Illustrations of the Zoo­
logy of S. Africa,' 1849, pl. 
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514 females; i.e., as 94'7 to 100. In regard to domestic pigeons 
there is good evidence either that the males are produced in excess, 
or that they live longer; for these birds invariably pair, and single 
males, as · Mr. Tegetmeier informs me, can always be purchased 
cheaper than females. Usually the two birds reared from the two 
eggs laid in the same nest are a male and a female; but Mr. Harri­
son 'Weir, who has been so large a breeder, saNS that he has often 
bred two cocks from the same nest, and two hens; more­
over, the hen is generally the weaker of the two, anu more liable to 
perish. . 

With respect to birds in a state of nature, Mr. Gould and others 62 
are convinced that the males are generally the more numerouS; and 
as the young males of many species resemble the females, the la! ter 
would naturally appear to be the more numerous. Large numbers 
of pheasants are reared by Mr. Baker of Leadenhall from eggs laicl 
by wild birds, and he informs Mr. Jenner Weir that four or five 
males to one female are generally produced. An experienced 
observer remarks,63 ihatin Scandinavia the broods of the capercailzie 
and black-cock contain more males than females; and tbat with 
the Dal-ripa (a kind of ptarmigan) more ma1es than females attend 

,the leks or places of courtship; but this latter circumstance is 
accounted for by some observers by a greater nilmber of hen bir(s 
being killed by vermin. From various , facts given by White 0"­

it seems clear that the males of the partridge must be 
in considerable excess in the south of England; anel I have been 
assurer. that tills is the case in Scotland. Mr. Weir on enquiring 
from the dealers, who receive at certain seasons large numbers of 
ruffs (Ma.chetes lJ'Ugnax), was told that the males are much the tnore . -,,/ 
numerous. This same naturalist has also euquired for me from 
the birdcatchers, who annually catch an astonishino-' number of 
various small species alive for the London market, and he was un­
hesitatingly answered by an olel and trustworthy man th t 'th 

h 1 ' 1 ' ,aWl 
the chaffinch t e rna es are III arge excess; he a h ' h 
2 males to 1 female, or at least as hio-h as 5 to 3 TSh Ig las 

62 Brehm (' Illust. Thierle­
ben,' B. iv. s. 990) comes to the 
same conclusion. 

6S On the authority of L. 
Lloyd, 'Game Birds of Sweden,' 
1867, pp. 12, 132. 

o . : e rna es 

64 'Nat H' . 1 tt . . . 1st. of' Selborne' 
e er XXIX. edit. of 1821': I? 

p. 139. v,.vo . 1. 

G5 Mr. Jenner W . 
similar inform t. elr recei,?,ed 
enquiries d . a lOn, on rnakmg 

urmg the following 
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of the blackbird, he likewise maintained, were by far the more 
numerOllS, whether caught by traps or by netting at night. These 
statements may apparently be trusted, because this same man said 
that the sexes are about equal with the lark, the twite (Lina 1'iq, 
montana), and goldfinch. On the other hand, he is certain that 
with the common linnet, the females preponderate greatly, but 
unequally during different years; during some years he has found 
the females to the males as four to one. It should, however, be 
borne in mind, that the chief season for catching birds does not 
begin till September, so that with some species partial migrations 
may have begun, and the flocks at this period often consist of hens 
alone. Mr. Salvin paid particular attention to the sexes of the 
humming-birds in Central America, and he is convinced that with 
most of the species the males are in excess; thus one year he pro­
cured 204 specimens belonging to ten species, and these consisted 
of 166 males and of only 38 females, With two other species 
the females were in excess: but the proportions apparently vary 

during different seasons or in different localities; for on 
one occasion the males of OampyZoptel'us hemileucu1'uS were to the 
females as 5 to 2, and on another oceasionGC in exactly the reversed 
ratio. As bearing on this latter point, I may add, that Mr. Powys 

'fl?und it! Corfu and Epiru s the sexes of the chaffinch keeping apart, 
I?Lnd "the females by far the most numerous;" whilst in Palestine 

I Mr . . Tristr am found" the mitle flocks appearing greatlyJo exceed 
"the female in numb er." .67 So again with the Quiscalus majo1', Mr. 
G. Taylor 68 says, that in Florida there were" very few females in 
" propo'-+ion to the males," whilst in Honduras the proportion was 
; way, the species there having the character of a polygamist. 

_ 

To shew the number of 
living chaffinches caught, I may 
mention that in 1869 there was 
a match between two experts, 
and one. man caught in a day 
62, [\;nd another 40, male chaf­
finches. Th) greatest number 
ever caught by one man in a 

day was 70. 

C6 'Ibis,' vol. ii. p. 260, as 
quoted in Gould's' Trochilidre,' 
1861, p. 52. For the foregoing 
proportions, I am indebted to 
Mr. Salvin for a table of , his 
results. 

C7 'Ibis,' 1860, p. 137; and 
1867, p. 369. 

CB 'Ibis,' 1862, p. 187. _ 
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FISEI. 

With Fish the proportional numbers of the sexes can be 
ascertained only by catching them in the ' adult or nearly adult 
state; and there are many difficulties in arriving at any just 
conclusion.GO Infertil e females might readily be mistaken for 
males, as Dr. Giinther has remarked to me in regard to trout. 
With some species the males are believed. to die soon after fertilising 
the ova. With many species the males are of much smaller size 
than the female::;, so that a large number of males would escape 
from the same net by which the females were caugh"t. M. 
Carbounier,70 who has especially attcnded to the natural history 
of the pike (Esox lucius), states that many males, owing to their 
small size, are devoured by the larger females; and he believes 
that the males of almost all fish are exposed from this same cause 
to areater dano-cr than the females. Nevertheless; in the few cases 
in °which the 

0 

proportional numbers have been actually observed, 
the males app2ar to be largely in excess. Thus Mr. R. Buist, the 
superintendent of the Stormontfield experiments, says that in 
1865, out of 70 salmon first landed for the purpose of obtaining the 
.om, upwards of 60 we're males. In 1867 he again" calls llttentioi;t ' 
" to the vast disproportion of the males to the females. We had 
"the outset at least ten males to one female." Afterwards 
sufficient for oQtainiug ova were procnred. He adds, "from the "-
" great proportion of the males, they are fighting and r 
" tearing each other on the spawning-beds." 71 This disproportion, 
no doubt, can be accounted for in part, but whether wholly is 
doubtful, by the males ascending the rivers beforc the .females. ' 
Mr. F. Buckland .remarks in re;;anl to trout, that" it is a curious 
" fact that the males preponderate very largely in number over th 
"femal es. It -invariably that when the first rush of 
" is made to the net, there wlll be at least seven or eio-ht 1 t . '" ma es 0 
"one female found captIve. I cannot quite account for this. 
"either the males are more numerou s than the femal . h ' , es, 01 t e 

60 Leuckart quotes Bloch 
(Wagner, '. cler 

B. IV. 18b3, s. lib;, that 
with there are tWlCe as 
many males as females. 

70' Quoted in the 'Farmer,' 

1869, p. 369. 
Ihe Pisci­

cultur al Exp eriments' 1806 
23. The' Field" 0, p. 
June 29th, 1867. newspaper, 
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, "latter seek safety by concealment rather than fligbt." , He tben 
adds, that by carefully searcbing the banks sufficient females for 
obtaining ova can be found.72 Mr. H. Lee in forms me tbat out of 
212 trout, taken for tbis purpose in Lord Portsmouth's park, 150 
were males and 62 females. 

The males of the Cyprinidm likewise seem to be in excess; but 
several members of this Family, viz., the carp, tencb, bream and 
minnow, appear reguhtrly to follow the practicp, rare in the animal 
kingdom, of polyandry; for. the female whilst spawning is always 
attended uy two males, one on each side, and in the case of the 
bream by three or four males. This fact is so well known tbat it 
is alwnys recommended to stock a pond with two' male to 
one feruale, or at least with tbree males to two females. ,,\Vith the 
minno,", an excellent observer states; that on the spawning-beds 
the males are ten times as numerous as the females '; wben a 
female comes amongst tbe inales, is immedi ately pressed 
" closely by a male on each side; and when tbey have been in that 
"situation for a time, are superseded by other two males." 73 

INSECTS. 

In this great Class, the Lepidoptera almost alone afford means 
for judging of tbe proportional numbers of the sexes; for they bave 
been collected with special care by many good observers, and have 
been largely bred from the egg or caterpillar state. I had boped 
that some breeders of silk-moth s might have kept an exact record, 
but after writing to France and Italy, and consultin g various 
treatise s, I cannot find that this has ever been done. The genera l 
o[Jinion appears to be that tbe sexes are nearly equal, but in Italy, 
as I hear from Professor Canestrini, many breeders are convinced 
that the females are produced in excess. This same naturali st, 

, however, informs me, that in the two yearly broods of the 
Ailanthus silk-moth (Bombyx cynthia), the males great ly prepon­
(lerat e in the first, whilst in the second the two sexes [Ire nearly 
equal, or the females in excess. 

In regard to Butterflies in a of nature, several cbsel'\'ers 

72 'Land and "Vater,' 1868, 
p.41. 

73 Yarrell, 'Hist. British 
Fishes,' vol. i. 1826, p. 307; on 
the Cyp1'inus carpio, p. 331; on 

VOL. I. 

the Tinea vulga1'is, p. 331 ; on 
the Ab1'a1nis brama, p. 336. 
See, for the minnow (Leuciscus 
phoxinus), 'Loudon' s Mag. of 
Nat. Hist.' vol. Y. 1832, p. 682. 

2 a 
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have been much strucK. by the apl>ll-Tcntly enormous 
6'f 'l.lle Tu us Mr. Bates,75 in speaking of several speCIes, 
about a hundred in numb er, which inhabit t;he Uppcr Amazons, 
says that the males are much more numerous than the 
even in the proportion of a hundred to one. In North . 
Edward s, who bad great experience, estimates in the genus Papilio 
the males to the females as four to one; and Mr. 'Walsh, who 
informed me of this stat.ement, says that with P. tU7·7 '1.ttS this is 
.certainly the case. III South Africa, Mr. R. Trimen found the 
males in excess in 19 species; 7G and in one of these, which swarms 
in open places, he estimated the number of males as fifty to one 
female. 'With another species, in which the males are numerouS in 
certain' localities, he collected only five females during seven years. 
In the island of Bourbon, M. Maillard states that the males of one 
species of Papilio are twenty times as numerous as the females.77 

Mr. Trimen informs me that as far as he has himself seen, or heard 
from others, it is rare for the females of any butterfly to exceed the 
males in number; but three South African species perhaps offer an 
exception. lVir. Wallace 78 states that the females of 
crcesu s in the Malay archipelago, are more common and more 
easily than the males; but tbis is a rare butterfl y. I u;af" .r­
here add, tlu"t in Hyp erytbra, a of m?ths, Guenee says, 
from four to five females are sent ill collechons from India for one 
male. 

When this subject of the proportional numbers of the sexes of . 
insects was brought 'before the Entomological Sociely,79 it was 
generally admitted that the males of most Lepidoptera, in the 
adult or imago state, are caught in great er numb ers than the females : 
but this fact was attribut ed by various 'observers to the more 
ret iring habits of the females, and to the males emergincr earlier 
from the cocoon. 'l'his latt er circumstance is well known to occur 

'<4 Leuckart quotes Meinecke 
(Wa gner, 'Hand worterbuch cler 
Pbys.' B. iv. 1853, s. 775) that 
tb e males of Butterflies are three 

'or four times as num erous as 
the females. 

75 'The Naturalist on the 
Amazons,' vol. ii. 1863, p. 228, 
3-!-7. . 

76 Four of t.llese cases are 

given by Mr. Trimen in his 
, Africre' .A ustralis.' 

7, Quoted by Trimen,' Trans­
act. Ent. Soc.' vol. v. part iv. 
1866, p. 330. 

78 'Tran sact. Liim. Soc.' vol. 
xxv. p. 37. 

79 'Pr oc. Entomol ocr. Soc.' 
Feb. 17th, 1868. '" 
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with most Lepidoptera, as well as with other insects. So that, as 
M. Personnat remarks, the males of the domesticated Bombyx 
Yamamai, are useless at the beginning of the season, and the 
females at the end, from the want of mates. so I cannot, however, 
persuade myself that these causes suffice to explain the great excess 
of males, in the above cases of certain butterfli es ' which . are 
extremely common in their native countries. Mr. Staint.on, who 
has paid very close attention during many years to the smaller 
moths, informs me that when he collected them in the imago state, 
he thought that the males were ten times as num erous as the 
females, but that since he has reared them on a large scale from 
the caterpillar state, he is convinced that the females are the inore 
numerous. . Several entomologists concur in this view. ·Mr. 
Doubleday, however, and some others, take an opposite view, and 
(Ire convinced that they have reared from the eggs and caterpillars 
a larger proportion of males than of females. 

Besides the more active habits of the males, .their earlier 
emergence from the cocoon, and in some cases their frequenting 
more open stat ions, other causes may be assigned for an apparent 
or real clifference in the proportional numb ers of the sexes of 
L epidoptera, when captured in the imago and when reared 
from the egg or caterpillar state. I hear from Professor Canestrini. 
that it is believed by many breeders in Ital y, that the female 
caterpillar of the silk-moth suffers more from the recent dise..'lse 
thaI) the male; and Dr. Staudin ger informs me that in rearing ' 
Lepidoptera .more females die in the cocoon than males. With 
many species the female caterpillar is larger than the male, and a 
collector would naturally choose the finest specimens, and thus. 
unintenti onally collect a larger number of females. '1.'l1ree collectors 
have told me tbat this was their practice; ' but Dr. vVallace is sure 
that most collectors take all the specimens which they can find. of 
the rarer kinds, which alone are • worth the trouble of rearing. 
Birds when surrounded by caterpill ars would probably devour the 
largest; and Professor Canestrini inf.)rms me that in Italy some 
breeders believe, though on insufficient evidence, that in the firs t 
broods of the Ailanthus silk-moth, the wasps destroy a larger , 
number of the female than of the male caterpillars. Dr. Wallace 
i nrtl?,er remarks that female caterpillars, from being larger than the 

80 Quoted by Dr. Wallace in 'Proc. En t. Soc.' 3rd series, vol. v. 
1867, p. 487. 

2 c 2 
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male s, requii-e more time for their development, anrl consume more 
food and moisture; and thu s tbey would be ' exposed during a 
longer time to danger from ichnE)umons, birds, &c., and in time s of 
scarcity would perish in grea ter numbers. Hence it appears quite 
possible that in a state of nature, fewer female Lepid optera may 
reach maturity tban males; and for , our special object we are 
concerned with their relative , numbers at maturity, when tbe sexes 
are ready to prop aga te their kind. 

The manner in which the males of certain moths congregate in 
extraordinary numbers round a single female, apparently indic ates a 
great excess of mal es, though this fact may perhaps be accounte d 
for b'y the earlier emergence of the males from their cocoons. Mr. 
Stainton inftlrms me that from twelve to twenty males, may orten 
be seen congregated round a female Elachista rufocine1·ea. It is 
well known that if a virgin Lasi ocampa q,uercus or carpin-i, 
be expqsed in a cage, vast numbers of males collect round her, and 
if confined in a room will even come down the chimney to her. 
Mr. Doubleday believ es that he bas seen from fifly to a hundred 
males of both the se species attracted in the course of a single dr.y 
by a female in confinement. In the I sle of 'Vi ght Mr. Trim e 
exposed a box in which a femaJe oi" ·-Lasiocampa had been 
confined on the ' previous day, and five males soon endeavoured to 
gain admittance. In Australia, M. Verreau x, having placed the 
female of a small Bombyx in a box in his pocket, was followed by 
a crowd of males, so that about 200 entered the house with him. 81 

Mr. Doubi eday has called my a tten tion to )\1. Staudin ger's 82 list 
of L epidoptera, which gives the prices of the males and females of 
300 species or well-marked varieties of butterflies (Rhopalocera). 
The prices for both sexes of the very common species are of Comse 
tbe same ; but in 114 of the rarer species they differ; the males 
being in all cases, excepting one, the cheaper. On an average of 
the prices of the 113 species, tbe price of the :!pale to that of the 
female ,is as 100 to 149; and thi s apparently indIcat es that 
jnversely the males excee d the females in the ,ame proportion. 
About 2000 species or 'varieties of moths (Heterocera) are 
catalogu ed; tho se with wingless femal es IJere excluded un 
accou nt of the difference in, habits between the two sexes : of these 

81 Blanchard, 
Mreurs des 1868, pr· 
225-226. 

82 , Lepidopte rcn - Doubletten 
Liste,' BErlin, No. x. 1866. 
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2000 specie;>, 141 differ in price according to sex, the males of 130 
being cheaper, and those of ouly 11 being dearer than the females. 
The average price of the of the 130. species, to that of the 
females, is as 100 to 143. ·With respect to the butterflies in this 
pric eu list , Mr' .. Doubleday thinks (and no man in England has had 
more experience), that there is nothing in the habits of the species 
which can account for the difference in the prices of the two sexes, 
and that it can be accounted for only by an excess in the number 
of the males. But I am bound to add that Dr. Staudinge r informs 
me, that he is him self of a · different opinion . He thinks that the 
less active habits of the females and the earlier emergence of the · 
males will account for his collectors securing a larger number of 
males than of females, and consequently for the lower prices of the 
former. With respect to specimens reared from the caterpiLlar ­
state, Dr . Staudinger believes, as previously stated, that a greater 
number of females than of males die whil st confined in the 
cocoons. He adds that with certain species one sex seelllS to pre­
pond erate over the other .dming cert:.in ye ;lrs. 

Of direct observatiun s on the sexes of L epidoptera, reared either 
frolll eggs or caterpillars, I hav e rccoil 'ed only the few following 
cases :-

\ 

l\[1I1e::-. Females . 

The J. H ?lIinsSJ reared,. c"!Ul'inq 18GS,} - -1;­
Imagos of 73 species, which consisted of . . 

lVIr. Jon es of durin,g I86S,}1 l5D 126 
,.il11agos ,of 9 species, which of '. . 

Dunng he reared imagos from 4 II! 112 
M' conslstmg of. . . , . . . . , , 
1 r. BUckler of Emsworth, Hant s, during 1869,} 16D 

reared. ima gos from 74 species, consistin g of . 180 
Dr. 'ialltlc e of Colchestcr reared from one brood} !:i2 48 
D' W Bombyx cynthia . ' . ' . . . . . 

r. . allaee from cocoons of Bombyx Pern yi} 22! 123 
seut from China duriuO'l869. , . . . 

Dr , ·Wallace rai tied 1868 and 18® from \ 52 46 
two lots or of HombYx yama-Illai. . J I 

' 1
-.- :--

Total 

BS Thi s naturali st has been so 
kind as to send me sume results 

!l3± 7m 

from former year s, in which the 
females seemed to preponderatc ; 
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So tl1at in these eight lots of cocoons and eggs, males 
produced in excess. Taken together the proportion of males lS r.s 
122' 7 to 100 females. But the n1Jmbers are hardly large enough 
to be trustworthy. 

On the whole, from these various sources of evidence, all pointing 
in the .game direction, I infer that with most species of Lepidoptera, 
'the mature males generally exceed the females in .number, 'whatever 
the proportions may be at their first emergence 'ftom the egg. 

With reference to the other Orders of ins.ects{r have been able 
to collect very little reliable information. With the stag-beetle 
(Lucanus cervus) "the males appear to be much more numerouS 
"than the females;" but when, as Cornelius remarked during 1867, 
an unusual number of these beetles appeared in ' one part of 
Germany, the females appeared to eXgeed the males as six: to one. 
"'iV-ith one of the Elateridre, the males are said to be much more 
nUlllerous than the females, and "two or three are often found 
"united with one female; 8! so that here poly,mdry seems to 
"prevail." Wilh Siagonium (Staphylinidre), in which the males 
are furnished with horns, "the females are far more numerous than 
"the opposite sex." Mr. Janson ' stated at the Entomological 
Society that t4e females of the bark-feeding Tomicus villosus are so 
common as to be a plague, whilst the males are so rare as to be 
hardly knO\Vll. 

It is hardly "worth while saying anything about the proportion of 
the sexes in certaiu species and even groups of insects, for the 
males are unknown or very rare, and the females are partheno­
genetic, that is, fertile without sexual union; examples of this are 
afforded by several of the Cynipidre.8il In all the gall-making 
Cynipidre known to 1\{r. vValsh, the females are four or five times 
as numerous as the males; and so it is, as he informs me, with the ' 
gall-making Cecidomyiire (Diptera). With some common species 
of Saw-Hies (Tenthredinre) Mr. F. Smith has reared hundreds of 
specimens from larvre of all sizes, but has never reared a sinO'le 

'" 
but many of the figures were 
estimate :;, that I found it im­
possible to tabulate them. 

B! GUnther's 'Record of Zoo­
logical Literature,' 1867, p. 260. 
On the excess of female Lucanus, 
ibid. p. 250. 'On the males of 
Lucanus in England, 'W est-

wood? ' Modern Class of Insects,' 
vol. 1. p. 187. On the SiaC'o-
nium, ibid. p. 172. 0 

85 \V alsh, in 'The American 
Entomologist.,' vol. i. 1869, p. 
103. F. Smith 'Record of 
Zoological Literature' 1867 p. 
328. " 
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male: on the other hand, Curtis says,86 that with certain specie3 
(Athali a), bred by him, the males were to the females as six to 
one; whilst' exactly the reverse occurred with the mature insects of 
the same caught in the fields. In the family .of Bees, 

. Hermann Miiller,87 collected a large number onspecimens of many 
species, and reared othl:'rs from .the cocoons, and counted the 
He found that the males of' some species greatly exceeded the 
females in number; .in others the reverse occurred; and in others 
the two sexes were nearly equal. But as iu most cases the males 
eme'rge from the cocoons' before the females, they are 'at the 
commencement of the breeding season ' practically in .excess. 
Muller also observed that tll'e relative -number of tlie two sexes in 
some species differed much in different localities. But as H. 
MillieI' has himself remarked to me, these remarks ' must be 
received with some caution; as one sex might more. easily escape 
observation than the other: Thus his brother Fritz Muller has 
noticed iu Brazil that the two sexes of the same 'species of bee 
sometimes frequent different kinds of flowers. With respect to the 
Orthoptera, I kuow hardly anything about the relativ e number of 
the sexes: Kor·te,88 however, says that out of 500 locusts ' which he 
examined, the males were to tL females as five to six. 'With the 
Neuroptera, Mr. 'Walsh states that in many, 'but by no means in 
all the species of the Odonatous group, there is a great overphis of 

/' males : in the genus Het:urina, also, the males are generally at 
least four times as numerous as the females. In c'crtain species in 
the "enus Gomphus the males a.re equally in excess, .whilst in two 

species, the females are twice or thrice as numerous as the 
males. Iu some European species of Psoous thousands ' of females 
may be collected without a single male, whils't with other species 
of the same genus both sexes are common.8) In England, 1"'11'. 
MacLa chlan has captured hundreds of the female '.:i1patania 
m1.ll:iebTis, but has never seen the male; and of B{)"eut l/!Y8:nalis 
only four or five males have been seen here.no With mest of these 

SG 'FlLrro Insects,' pp. 45-46. 
87 'Anweodong der Darwin­

'-en Lehre Verh. d. n. V. 
SCll . , 
Jahrg. XXIV. 

88 'Die Strich, Zug oder Wan-
derheuschrecke/ 1828, p. 20. . 

89 'ObservatlOns on N. Amerl-

can N europtera,' by H. Hagen 
and B. D. Walsh, 'Proc. · Ent. 
S0C. Philadelphia,' Oct . .'1863, 
pp. 168, 223, 239. 

00 'Proc. Ent. Soc. L0ndon,' 
Feb. 17, 1868. 
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species (excepting the Tenthredinm)- there is at present no evidence 
that the females are subject to F.artbenogenesis; and thus we S?C 
how ignorant we are of the causes of the apparent discrepancy In 
the proportion of the two sexes. 

In the other classes of the Articulata Illav e been able to collect 
still less information. With spiders, Mr. Blackwall, who has 
carefully attended to this class during many years, writes to me 
that the males from their more erratic habits are more commonly 
seen, and tberefore appear more numerous. 'rhis actually 
case with a few species; but he mentions several species in SIX 

genera, ill which the females appear to be much more 
than the males.91 '1'he small size of the males in comparison wlth 
the females (a peculiarity which is sometimes carried to an 
extreme degree), and their widely different appearance, may account 
in some instances for their rarity in collections.92 ' 

Some of the lower Crustaceans are able to propagate their l,ind 
scxualiy, and this will accoun t for the extreme rarity of the males; 
thus Von Siebold 93 carefully examined no less than 13,000 
specimens of Apus from twenty-one localities, and amongst these 
he found only 319 males. With some other forms (as Tanais and 
Cypris), as :)l'ritz Muller informs me, there is reason to believe that 
the males are much shorter-lived than the females; and this would 
explain their scarcity, supposing the two sexes to be at first equal 
in number. On the other hand, Muller has invariably tal,en far 
more males than females of the Diastylid re ancl of Cypridiua on the 
shores of Brazil: thus with a species in the latter genus, 63 
specimens caught the same day includ ed 57 males; but he suggests 
that this preponderance may be due to some unknown difference in 
the habits of the two sexes: With one of the hjaher Brazilian 
crabs, namely a Gelasimus; Fritz Muller found males to be 
more numerous than the females. According to the large ex­
perience of Mr. C. Spence Bate, the reverse seems to be the case 
with six common British crabs, the names of which he has 
given me. 

91 Another great authority 
with respect to this class, Prof. 
Thorell of Upsala (' au Euro­
pean Spiders,' 1869-70, part i. 
p. 205), speaks as if female 
spiders wer/3 generally co=oner 
than the males. 

92 See, on this subject :Mr. 
,0. P. CambridO"e as ill 
'Q '" uarterly Journal of Science,' 
1868, p. 429. 

D3 'BeitrKge zur Partheno­
genesis,' p. 174. 

r 
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The proportion oj the sexes in ?'elation to . 
selection. 

There is reason to suspect that in some cases man 
has by selection indirectly influenced his own sex­
producing powers. Certain women tend to produce 
during their whole lives more children of one sex than 
of the other: and the same holds good of many 
animals, for instance, cows and horses; thus l\ir . 

. Wright of Yeldersley House informs me that one of 
his Arab mares, though put seven times to different 
horses, produced seven fillies. Though I have very 
little evidence on this head, analogy would lead to the 
belief, that the tenclency to produce either sex would 
be inherited like almost every other peculiarity; for 
instance, that of producing twins; and concerning the 
above tendency a good authority, 1\1r. J. Downing, has 
communicated to me facts which seem to prove that 
this does occur in certain families of short-horn 

;-- cattle. Col. Marshall 94 has recently found on careful 
examination that the Todas, . a hill-tribe of India, 
consist of 112 males and 84 females of all ages-that 
is in a . ratio of 133' 3 males to 100 females. The 
Todas, who are polyandrous in their marriages, during 
former times invariably practised female infanticide; 
but this practice has now been discontinued for a 
considerable period. Of the children 'born within late 
years,the males are more numerous than the females, 
in the proportion of 124 . to 100. Colonel Marshall 
accQunts for this fact in the following 
manner. "Let us for the purpose of illustratIOn take 
"three families as representing an average of the 

94 'Th e Todns,' 1873, pp. 100, 111, 194, 19(i. 
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" entire tribe; say that one mother gives birth to 
" daughters 'and no sons; a second mother has SiX 

"sons only, whilst the third mother has three sons 
"and three daughters. The first mother, following 
"the tribal custom, destroys four daughters and 
"preserves two. The second retains her six sons. 
" The third kills two daughters and keeps one, as also 
"her three sons. We have then from the three 
" families, nine sons and' three daughters, with which 
" to continue the breed. But whilst the males belong 
" to families in which the tendency to produce sons is 
" great; the females are of those , of a converse inclina-
H tioIi.. Thus the bias strengthens with each .genera-
"tion until as we find families grow to have habitually " , 
" more sons than daughters," 

That this result would follow from the above form 
of infanticide seems almost certain; that is if we 
assume that a sex-producing tendency is inherited. 
But as the above'uumbers are so extremely scanty, I 
have searched for , additional evidence, but cannot 
decide whether what I have fOUIid is trustworthy; 
neverthel ess the facts are, perhaps, worth giving. 
The Maories of New Zealand have long practised 
infanticide; and Mr. Fenton 95 states that he "has met 
"with instances of women who have destroyed four, 
" six, a;nd even seven children, mostly females. How-
" ever, the universal testimony of those best qualified 
" to judge, is conclusive that this custom has for many 
" years been almost extinct. Probably the year 1835 
" may be namecl as the period of its ceasing to exist." 
Now amongst the New Zealanders, as with the ,Tod'as, 

U5 'Ab original Inhabitants of New Zealand; Govel'nmen t Report,; 
1859, p. 36. 
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male births are considerably in excess. Mr. Fenton 
l'emarks (p .. 30), "One fact is certain, although the 
" exact period of the commencement of this singular 
" condition of the disproportion of the sexes cannot be 
"demonstratively fixed, it is quite clear that this 
"course of decrease was in full operation during the 
"years 1830 to 1844, whep. the non-adult population 
"of 1844 was being produced, and has continued with 
" great energy up-to the present time." The following 
statements are taken from Mr. Fenton (p. 26), but as ' 

, tha numbers are not large, and as the census was not 
accurate, uniform results cannot be ·expected. It ' 
should be borne in mind in this and the following 
cases, that the nOl'mal state of every population is an 
excess of women, at least in all civilised countries, 

, chiefly owing the greater mortality of the male sex 
during youth, and partly to accidents of all kinds later 
in life. In 1858, the native population of New 
Zealand was estimated as consisting of 31,667 males 

( and 24,303 females of all ages, that is in the ratio ' of 
130· 3 males to 100 females. But during this same 
year, ancl in ' certain limited districts, the numbers 
were ascertained with much care, and the males of all 
ages were here 753 and the females 616; that is in 
the ratio of 122' 2 males ,to ] 00 females. It is more 
important for us that during this same year of 1858, 
the non-adult males within the same district were 
found to be 178, and the females 142, that is 
in the ratio of 125, 3 to 100. It may be added that in 
1841, at which period female infanticide had only 
lately ceased, the non-adult males in one were 
281, and the non-adtdt females only 194, that IS III the 
ratio of 144,8 males to 100 females. 
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In the Sandwich Islands, the males exceed the 
females in number. Infanticide was formerly pr a:ctised 
there to a frightful extent, but was by no mean,s 
confined to female infants, as is shown by Mr. Elli s/ 6 

and as I have been informed by Bishop Stal ey and the 
Rev. Mr. Coan. Neverth eless, another apparentl y 
tru stworthy writer, Mr. Jarves,97 whose observations 
apply to the whole archipelago, remarks :-" Numbers 
"of women are to be found, who confess to the 
" of from thr ee to six or eight children," anel he adds, 
"females from being considered less useful than 
"wer e more often destroy ed." From what iH known 
to occur in other parts of the world, this stat ement is 
probable; but must be received with much caution. 
The practice of infanticide ceased about the year 
1819, when idolatry was abolished and missionaries 
settl ed in the I slands. A careful census jn 1839 of 
the adult and taxable men and women in the island of 
Kauai and in one district of Oahu p. 404), 
gives 4723' males and 3776 females; that is in th e r 
ratio of 125'08 to 100. At the same time the number 
of mfl:les under fourteen years in Kauai anel under 
eighteen in Oahu was 1797, and of females of th e same _ --..J 

ages 1429; and here we have the ratio of 125'75 males 
to 1.00 females. 

In a census of all the islands in 1850,98 the males of 
all ages amount to 36,272, and the females to 33 128 
or as 109'49 to 100. The males under seventeen 
amounted to 10,773, anel the females under the same 
age to 9593, or as 1] 2'3 to 100. From the of 

'N>lrrat iveof a Tourthr ough D8"This is given in th e °Rev. 
Hawaii,' 1826, p. 298. H. 1. Cheever's 'Li fe iu t he 

97 ' History vf the Sandwich S.md wich Islands,' 1851, p. 277. 
Islands,' 1843, p. 93. 

I 
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1872, the proportion of males of all ages (including 
half-castes) to females, is as 125'36 to 100. It must 
be borne in ' mind that all these returns for the 
Sandwich Islands give the proportion of living males 
to living ,females, and not of the bii·ths· and J'ude:inO" , b 

from civilised countries the proportion of males 
would have been considerably higher if the numbers 
had referred to births. 99 

99 Dr. Ooulter, in describing 
(' Journal R Geograph. Soc,' 
vol. v. 1835, p. 67) the state of 
California about the year 1830, 
Rays that the natives, reclaimed 
by the Spanish missionaries, 
have nearly all perished, or are 
perishing, althongh well treated, 
not driven from their native 
land, and kept frol11 the use of 
spirits. He attributes this, in 
great part, to the undoubted 
fact that the meD greatly exceed 
the women in number; but he 
does not Imow whether this is 
due to a failure of female off-

:;/ sprinO", ,or to more females dying 
during early youth. The latter 
alternative, according to all 
analogy, is very improbable. 
He adds that" infRnticide, pro­
" perly so called, is not common, 
"though very frequent resource 
"is had to abortion." If Dr. 
Coulter is correct about infanti­
cide, this case cannot be ad­
vanced in support of Colonel 
:Marsball's view. From the 
rapid decrease of the reclaimed 
natives, we may suspect that, 
as in the cases lately given, 
their fertility has been dimin­
ished from changed habits of 
life. . 

I had hoped to gam some 
light on this subject from the 

breeding of clogs; inasmuch as 
in most breeds, with the ex­
'ception, IJerhaps, of greyhounds, 
many more female puppies are 
destroyed than males, just llS 
with the 'l'oda infants. Mr. 
Cupples assures me that this is 
usual with Scotch deer·hounds. 
Unfortunately, I know nothing 
of the proportion of the sexes in 
aoy breed, excepting'greyhounds, 
and there the male births are to 
the females as 110'1 to 100. 
Now from enquiries made from 
man,V breeders, it seems that 
the females are in some' respects 
more e.steemed, though 
wise troublesome; and it does 
not appear that the female 
puppies of t,he best· bl'(;d dogs 
are systematically destroyed 
more than the males, thou O"h 
this does sometimes take 
to a limited extent. Thp.reforc 
I am unable to decide whether 
we can, on the above principles, 
llccount for the preponderance of 
male births in greyhounds. On 
the other hand, we bav!' seen 
that with horses, cattle, and 
sheep, which are too vruuable for 
the young of sex t? bc 
destroyed if there IS any dIffer­
ence, the females are slightly in 
excess. 
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From the several foregoing cases we have some 
reason to believe that infanticide pmctised in the 
manner above explaineJ, tends to make a male-pro­
ducing race; but I .am far from supposing that this 
practice in the case of man, or some analogous process 
with other species, has been the sole determining cause 
of excess of males. There may be some unknown 
law leading to this result in decreasing races, which 
have already become somewhat infertile. Besides the 
several causes previously alluded to, the greater facility 
of parturition amongst savages, and the less consequent 
injury to their male infants, would tend to increase 
the proportion of live-born males to females. There 
does not, however, seem to be any necessary connection 
between savage life and it marked excess of males; 
that is. if we may judge by the character of the scanty 
offspring of the lately existing Tasmanians and of the 
,crossed offspring of the Tahitians now inhabiting 
Norfolk Island. 

As the males and females of many animal s differ 
som,ewhat in ;habits and are exposed in different 
degrees to danger, it is probable that in many cases, 
more of one sex than of the other are habitu ally 
destroyed. But as far as I can trace out the complica­
tion an indiscriminate though large 
structlOn of eIther sex would not tend to modify' th 

1 
. e 

sex-proe ucmg power of the specieR. With strictI 
GOCial animals, as bees ants, which produce: 

number of stenle and fertIle females in comparison 
WIth the males, and to whom this preponderance is of 
paramount importanc e, we can see that those com­
munities would flourish best which contained females 
having a str ,ong inherited tendency to produce more 
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and more females; and in such cases an unequ al sex­
producing tendency would be ultimately gain,ed through 
natural selection. With animals livin g in herds or 
troopS, in which the niales come to the front and 
defend' the herd, as with the bisons of North America 
and certain baboons, it is that a IDale­
producin g tendency might be gained by natural 
selection; for the individuals of th e better defended 
herds would leave more numerous descendant s. In the 
case of mankind the advantage arisin g from having a 
prepond erance of men in the tribe is supposed to be 
one chief cause of the practice of female infanticide. 

In no case, as far as we can see, would an inherited 
tend ency to produce both sexes in equal numb ers or 
to produce one sex in excess, be a direct advant age ' 
or disadvant age . to certain indi viduals more than to 
other s ; for instance, an individual with a tendency to 
produce more males than females would not succeed 
better iIi. the battl e for life than an individual with an 
opposit e t endency; and therefore a tendency of this 
kind could not be gained thr ough natur al selection. 
Nevertheless, ther e are certain animals (for instanc e, 
fishes and cirrip edes) in which two or more males 
appear to be necessary for th e fertilis ation of the 
female; and the males accordingly largely pre­
ponderate, but it is by no means obvious how this 
male-producin g tend ency' could have been acquir ed. I 
formerly thought that when a tendency to produce the 
t wo sexes in equal numb ers was advant ageous ,to the 

'species, it would follow from natural selection, but I 
noW !:lee that the whole probl em is so intricate that it 
is safer to leave its solution for the future . 
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CHAPTER lX. 

SECONDARY SEXUAL CHARACTERS IN THE LOWER CLASSES 

OF THE ANThIAL RINGDOnr. 

These characters absent in the lowest classes-l3rilliant colours­
Mollusca-Aimelids-Crustacea, secondary sexual characters 
strongly developeu; dimorphism; colour; characters not 
acquil'eu before maturity-Spiders, sexual colours of; stridula­
tion by the males-Myriapoda. 

WITH animals belonging to the lower classes, the two 
sexes are not rarely united in the same individual, and 
therefore secondary sexual characters cannot be de­
veloped. In many cases where the sexes are separate, 
both aTe permanently attached to some support, and 
the one oannot search or . struggle for the other. 
Moreover it is almost certain that these animals have 
too imperfect senses and much too low mental powers, 
to appreciate each other's beauty or other attractions 
or to feel rivalry. . . , 

. Hence in these classes or sub-kingdoms, such as 
the Protozoa, 'Ccelenterata, Echinod ermata, Scolecida, 
se.condary sexual characters, of the kind which we have 
to consider, do not occur; and this fact agrees with 
the belief that characters in the higher classes 
have been a{lqmred through sexual selection which • 
depends on the will, desire, and choice of either · sex. 
Nevertheless some few apparent exceptions OCcur' thus 
as I hear from Dr. Baird, the males of cert ain , 

\ , 
\1,. 

\ 

/ 

\ 

'. 
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or internal parasitic worms, differ slightly in colour 
from the females; but we nave no reason to suppose 
that such differences have been augmented through 
sexual selection. Oontrivances by which the male 
holds the female, and which are indispensable for the 
propagation of the species. are independent of sexual 
selecti'on, and have been acquired through ordinary 
selection. 

Many of the lower animals, whether hermaphrodites 
or with separate sexes, are ornamented with the most 
brilliant tints, or are shaded and striped ' in an elegant 
lllanner; for instance, many corals and sea-anemones 
(Actinire), some jelly-fish (1I'Iedusre, Porpita, &c.), some 
Planarire, m,any star-fish es, Echini, Ascidians, &c.; but 
we may conclude from the reasons already indicat ed, 
namely, the union of the two sexes in some of thes e 
animals, the permanently affixed condition of others , 
and the low mental powers of all, that such colours do 
not serve as a sexual attraction, and have not been 
acquired through sexual selection. ' It should be borne 
in mind that in no case have we sufficient evidence 
that colours have been thus acquired, except where one 
sex is much more brilliantly or conspicuously coloured 
than the other, 'and where there is no difference in 
habits between the sexes sufficient to account for their 
different colours. But the evidence is rendered as 
complete as it can ever be, only when the more 
ornamente d individuals, almost always the males, 
voluntarily display their attracti,ons before the other 
sex; for we cannot believe that such display is useless, 
ana. if it be advantageous, sexual selection will almost 
inevitably follow. We may, however, extend this 
conclusion to both sexes, when coloured alike, if their 

YOLo I, 2 D 
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CHAPTER IX. 

SECONDARY SEXUAL CHARACTERS IN THE LOWER CLASSES 
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the one oannot search or stru ggle for the othel '. 
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too imperfect senses and much too low ment al powers, 
to appreciate each other's beauty or other attractions, 
01' to feel rivalry . 

. Hence in these classes or sub-kingdoms, such as 
the Protozo a, Ccelent erat a, Echinod ermata, Scolecida, 
sc.conc1ary sexual characters, of the kind which we have 
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or internal parasitic worms, differ slightly in colour 
from the females; but we bave no reason to suppose 
that such differences have been augmented through 
sexual selection. Contrivances by which the male 
holds the female, and which are indispensable for the 
propagation of the species. are independent of sexual 
selection, and have been acquired through ordinary 
selection. 

l\fany of the lower animals, whether hermaphrodites 
or with separate sexes, are ornamented with the most 
brilliant tints, or are shadecl and striped ' in an elegant 
manner; for instance, many corals and sea-anemones 
(Actini re), some jelly-fish (i'ifedusre, POI' pita, &c.), some 
Planarire, m.any star-fishes, Echini, Ascidians, &c.; but 
,we may conclude from the reasons already indicated, 
.namely, the union of the two sexes in some of these 
animals, the permanently affixed condition of others, 
and the low mental powers of all, that such colours do 
not serve as a sexual attraction, and have not been 
acquired through sexual selection. ' It should be borne 
in mind that in no case have we sufficient evidence 
that colours 'have been thus acquired, except where one 
sex is much more brilliantly or conspicuously coloured 
than the other, and where there is no difference in 
habits between the sexes sufficient to account for their 
different colours. But the evidence is rendered as 
complete as it can ever be, only when the more 
ornamented individuals, almost always the males, 
voluntarily display their attractipns before the other 
sex; for we cannot believe that such display is useless, 
ana. if it be advantageous, sexual selection will almost 
inevitably follow. We may, however, extend this 
conclusion to both sexes, when coloured alike, if their 

VOL. I. 2 D 
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colours are plainly analogous to those of one sex alone 
in certain other species of the same group. 

How, then, are we to account for the beautiful or 
even gorgeous colours of many anima ls in the lowest 
classes? It appears doubtful whether such colours 
often serve as a protection; but that we may easily 
err on this head,. will be admitted by everyone who 
reads Mr. Wallace's excellent essay on this subject. 
It would not, for instance, at first occur to anyone 
that the transparency of the Medusm,. or j elly -fish, is 
of the highest service to them as a l)rotection; but 
when we are reminded by Hackel that not only . the 
medusm, but many floating mollusca, crustaceans, aJ,ld 
even small oceanic fishes partake of this same glass-
like appearance, often accompanied by prismatic co-
lour s, we can hardly doubt that they thus escape the 
notice of pelagic birds and other enemies. M. Giard 
is also convinced l that the bright tints of certain 
sponges and ,ascidians serve as a protection. Con­
spicuous colours are lik ewise beneficial to many ' 
animals as a warning to their would-he devourers that ." 
they are distasteful, or that they possesil some special l 
means of defence; but this subject will: be discussed 
more conveniently hereafter. 

We can, in our ignorance of most of the lowest ani­
mals, only say that their bright tints result eith er from 
the chemical nature or the minute structure of the ir 
tissues, independently of any benefit thu s derived. 
Hardly any colour is finer than that of art erial blood; 
but there is no reason to suppose that the colour of the 1) 
blood is in itself any advantaO'e· and thouah it adds o , 0 

to the beauty of the maiden's cheek, no one will 
1 ' Archives de Zoolo3. Exp(k ,' Oct. 18,2, p. 563. 
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pretend that it has been acquir ed for this purpo,se. 
So again with many animals, especially the lower ones, 
the bile is richly co.Ioured; thus, as I am informed by 
Mr. Hancock, the extreme beauty of the Eolidre (naked 
sea-slugs) is chiefly due to the biliary glands being 
seen throu gh 'the tran slucent integum ents-this beauty 
being probably of no service to th ese animals . The 
tin ts of th e decaying leaves in a.n American forest are 
describecl by everyon e as gorgeous ; yet no one snp- . 
poses that thes e, tints are of the least advantage to the 
trees. Bearing in mind how many subst ances closely 
analogous to natuml organic ' compounds , have been 
recently formed by chemists, and which exhibit the 
most splendid colours, it would have been a str ange 
fact if substances similarly coloured had not often 
originated, independentl y of any useful end thus 
gained, in the complex laboratory of living organisms. 

The of the llfolluscct.-Thl'oughout this 
great division of the animal kingdom, as far as I can 
discover, secondary sexual characters, such as we are 
here considerin g, nev'er occur. Nor could they be 
expected in the thr ee lowest classes, namely, in the 
Ascidians, Polyz oa, and Brachiopods (constitutin g the 
Molluscoida of some author s), for most of these animals 
are permanently affixecl to a support or have th eir 
'sexes unit eel in the same individual. In the Lamelli­
branchiata, or bivalve shells, hermaphr oditism is not 

In the next higher class of the Gasteropoda, or ' 
umyalve shells, the sexes are either unit ed or separate. 
But in the latter case the males never possess special 
orgn.ns for finding, securin g, or charming the females, 
or for fighting with other males. As I am inform'eel 

2 D 2 
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by lVIr. Gwyn Jeffreys, the sole external difference 
between the sexes consists in the shell sometimes ' 
differing 0. littl in fo1'= ; for !?bell of th e 
male periwinkle (Liltori1 ?CL Zitto1'ea) is narrow er and 'has 
a more elongated spire than that of the female. But 
differences of this natur e, it may be presumed, are 

. directly: connected with the act of reproduction, or ' 
with the development of the ova. 

The Gasteropoda, though capable .of locomotion and 
furnished with imperfect eyes, do not appear to 
endowed with sufficient mental powers for the member s 
of the same sex to struggle together in rivalry, and 
thus to acquire secondary sexual characters. Ne.ver­
theless with the pulmoniferous gasteropods, or land­
sna.ils, the pairing is preceded by courtship; for the se 
animals, though hermaphrodites, are COmlJelled by 
their structure to pair together. Agassiz remarks, 2 

"Quiconque a eu l'occasion cl'observer les amours des 
"lima yons, ne saurait mettre en doute la" secluction 
"deployee dans les mouvements et les allures qui 
"preparent et accomplissent Ie double embrassement 
" de ces hermaphrodit es." These animals appear also 
s.usceptibl e of some degree of permanent attachment . 
an accurate observer, lVIr. Lonsdale, informs me that 
rlac ed a pair of land-sn ails, (Helix pomatia), one of 
which was weakly, into, a small and ill-provided 
garden. After a short time the strong healthy 
individual disappeared, and was traced by Its track of 
slime over a wall into an adjoining well-stocked garden. 
Mr. Lonsdale concluded th at it had deserted its 

, mq,te' but after an absence of twenty-four hours it , 
returned, and apparently communicated the result of 

2 'De l'E sl'ece et de la &c., 1869, r. 106. 

I 
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its successful exploration, for both then startecl along 
the same track and disappeared over the wall. 

E Yen in the high es b cla ss of th e Mollu sca, the 

Oephalopocla 01' cu t tl efishes, in whi ch th e sexes ar e 
separate, secondary sexual character s of the present 
kind do not, as far as I can discover, occur. This is a 
surprising circumstance, as' these animal s possess 
highly-d eveloped sense-organs and have considerable 
mental powers, as will be admitted by eyery one who 
has watched their ,artfu l endeavours to escape from an 
enemy.3 Oertain:Oephalopoda, however, are character ­
ised by one extraordinary sexual character, namely 
that the male element collects within one of the arms 
or tentacles, which is then cast off, and clinging by its 
sucking -discs to the ' female, lives for a time an 
independent life. So completely does the cast-off arm 
resemble a separate animal, that it was described by 
Ouvier as a parasitic worm under the name of Hectoco­
tyle. But this marvellous structur e may be classed 
as a primary rather than as a secondary sexual 
character. 

Although with the Mollusca sexual selection (loes 
not seem to have into play; yet many univalve 
and bivalve shells, such as volutes, COlles, scallops, &c., 
are beautifully coloured and shaped . The colours do 
not appear in most cases to be of any use as ' a pro­
tection; they are probably the direct result, as in the 
lowest classes, of the nature of the tissues; the 
patterns and the sculpture of the shell depending on 
its ;uanner of growth. The amount of light seems to 

, be influential to a certain extent; for although, as 
3 See, for instance, th e account 

which I havQ giv en in Illy 
, J ouroa] of Researches,' 1845, 
p.7. 
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. repeatedly stated by Mr. Gwyn J effl'eys', the shells of 
some species living at a profound depth are bright ly 
coloured, yet we generally see the lower 'surfaces, as 
well as the parts covered by the mantle, less highly- lA 
coloured than the upper and exposed surfaces. 4 In 
some cases, as with shells living amongst corals or 
brightly-tinted sea-weeds, the bright colours JD,ay 
serve as a protection. 5 But that many of the nudi-
branch mollusca, or sea-slugs, are as beautifully 
coloured as any shells, may be seen in Messrs. Alder 
and Hancock's magnific ent work; and from informatio n 
kindly given me by Mr. Hancock, it seems extrem ely 
doubtful whether thefje colours usually serve as 

. protection . With some species this may be the case, 
as with one kind which lives on the green leav es of 
algrn, and is itself bright-gr een. But many bri ghtly­
coloured, white, or otherwise consl)icucius species, do 
not seek concealment; whilst again some equally 
conspicuous species, as well as other dull-coloured 
kinds , live und er stones and in dark recesses. So that 
with these nuclibranch molluscs, colour appar ently does 
not stand in any close relation to the nature of the 
places which they inhabit. . 

These naked sea-slugs are hermaphrocht es, yet the 
'1 f ' Y pair together, as do s, man! 0 whlCh have 

extr emely pretty shells. It IS conceIvable that two 
hermaphrodites, attracted by each other's gr eater 

./ I have .given (' Geolog. 
. 1 . Is­Observations on Vo calllC . 

lands,' 1844 , p. 53) a 
instance of the influence 01 lig 
ou the colours of a frondesceut 
incrustation, deposited by t e 

surf on the coast-rocks of s-

censi?n, formed by the 
solutIon 01 tnturatecl sea-sheH . 

6 Dr . . has. lately 
cussed thIs III his pap er 
on the AclaptlVe Coloration of 
Mollusca, 'Proe. Boston Soc. Ot 
Nat. Rist.' vol. xiv., April, 1871. 
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beauty, might unite and leave offspring which .would 
inherit their parents' great er beauty. But with such 
lowly-organised creatures thi s is extremely improbable. 
Nor is it at all obvious how the offspring from the 
more beautiful pairs of hermaphrodit es would have any 
advantage over the offspring of the less beautiful, so as 
to increase in number, unless indeed vig6ur ancl beauty 
generally coincided. We have not her e the case "Of a 
numb er of males becoming matur e before the females, 
with the more beautiful males selected by the more 
vigorous . females. If, indeed, brilliant colours were 
beneficial to a hermaphrodite animal in relati on to its 
general habits of life, th e more brightly-tinted in­
di viduals wo.uld succeed best ancl would incr ease in 
numb er; but this would be a case of natural and not 
of sexual selection . 

• 
oj the Ve?"mes; Class, Annelicla (or Sea-

uorms).-In class, although the sexes, when 
,// separate, sometimes differ from each other in charac­

ters of such import ance that they have been placeel 
und er dist inct genera or even famili es, yet the differ­
ences do not seem of the kind which can be safely 
attributed to sexual selection. Thes e animals are 
often beautifully coloured, but as the sexes do not 

in this respect, we are but little concerned with 
them. Even the Nemertians, though so lowly organ-
ised, "vie in beauty and vari ety of colouring with any 
"other group in the invertebrate series;" yet Dr. 
1\If,lIntosh 6 cannot discover that th ese colours are of 
,any serVlCe. The sedentary annelids become dull er-

G See his bcat\tiful mono;;ra,ph on 'Br itish Annelid s,' part i. 
1873, p. 3. 
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coloured, according to M. Quatrefages,1 after the 
period of reproduction; and this I presume may be 
attributed to their less vigorous condition 8:t that 
time.. All these animals appal:ently stand l' 
too low in the scale for the individuals of either sex to , 
exert any choice in selecting a partner, or for the 
ind.ividuals. of the same sex to struggle together in 
rivalry. 

Sub-kingdom of the Artlwopodc6: Class,. 
. In this great class we first meet with undoubted 
secondary 'sexual characters, often developed in a 
remarkable manner. Unfortunately the habits of 
crustaceans are very imperfectly known, and we cannot 
explain the uses of many structures peculiar to one 
sex. With the lower parasitic species the males are of 
small size, anel they alone are with perfect 
swimming-legs, antennre and sense-organs; the females. 
being destitute of these organs, with their bodies often 

ordinary differences between the two sexes are no doubt 
consisting of a mere distorted mass. But these extra-

related to their 'widely different habits of life; anel con- , 
sequently do not concern us. In various crustaceans, 
belonging to clistinct families, the anterior antennre 
are furnisheel with peculiar thread-like bodies, which 
are believed to act as and these ar e 
much more numerous in the males than in the females. 
As the males, without any unusual developmep.t of 
their olfactory organs, would almost certainly be able 
sooner or later to find the females the incr eased , 
number of the smelling-threacls has probably been . \ 

7 See :M:. Perrier, 'rOri gine 
do l'Homme d'apres Darwin,' 

'Revue Scientifique,' Feb. 18. 3, 
p.866. 
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acquired through sexual selection, by the better pro­
vided males having been the more successful in finding 
partners and in producing o,ffspring. Fritz Muller has 
described a l;emarkable dimorphic species of Tanais, in 
which the male is by two distinct forms, 
which never graduate into each other. In the one form 
the male is furnished with more numerous smellin a -o 
threads, and in the other form with more powerful and 
more elongated chelm or pincers, which serve to hold 
the female. Fritz l\Iuller suggests that these differ­
ences between the two mal'e forms of the same species 
may have origi:riatecl in certain individuals having varied 
in the number of the smelling-threads, whilst other 
individuals varied in the shape and size of their chelm; 
so that of the former, those which were best able to 
find the female, and of the ' latter, those which were 
best able to hold her, have left the greatest number of 
progeny to inherit their respective advantages. s 

, 

In some of the lower crust aceans, the right anterior 
./ antenna , of the male differs greatly in structure from 

th e the la.tter resembling in its simple tapering 
joints the antennre of the female. In the male the 
modified antenna is either swollen in the middle or 
angularly bent, or convertecl (fig. 4) into an elegant, 
and sometimes wonderfully complex, 'prehensile organ. 9 

It serves, as I hear from Sir J. Lubbock, to hold the 
8 'Facts and Argument s for 

Darwin,' English translat. 1869, 
p. 20. See the previous discus-

0, 'sion on the olfactory threads. 
Sal's has described a somewhat 
analogous case (as quoted in 
'Nature,' 1870, p. 455) in a 
N orweO'ian crustacean, the Pon­

affinis. , 
o See Sir J. Lubb ock in 

, Annals and Mag. of Nab. Rist .? 
vol. xi. '1853, pI. i. and x.; amI 
vol. xii. (1853) pI. vii. See 
also Lubb ock in 'Transact. Ent. 
Soc.' vol. iv. new series, 1856-
1858, p. 8. With respect t? tue 
ziO'zaoO'ed antenUal ment IOned 
belo;""see Fritz Miiller, 'Facts 
and Ar O'ument s for Darwin,' 

, 1869, p. °40, foot-note. 
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female, and for this same purpo se one ' of th e t wo 
post erior legs (b) on the same side of the body 
is converted into a forceps. In anoth er family 
the inferior or post erior ant ennm aFe ' " curi ously 
zigzagge d" in the males alone. 

CL In the .higher crusta ceans the 

b 

ant erior legs are developed into 
chelm or pin cers ; and th ese are 
gene rally larger in the maie than 
in the female,- so much so that 
the market value of th e male 
edible crab (Gancer ac­
cording to l\fl'. C. Spence Bate, is 
five times as great as that of the 
female. In many species the 
chelm are of un equ al size on the 
opposite side of th e body, the 
right-h and one being, as I am 
informed by 1\'Ir. Bate, generally , 
tho ugh not invariably, th e largest. 
This inequalit y is also often much 
greate r in th e male than in th e 
female. The t wo chelm of th e l;'ig. 4. Danv inii 

(from LUbbock). male often differ in structur e (figs. 
5, 6, and 7), the smaller one 
r esemblin g that of the female. 
What advantage is gained by their 
inequalit y in size on the opposit e 

a. Part of right anterior an­
tenna. of mnl(', forming n 
prehen :3 ilc organ . 

b. Poster ior pair of t lmracic 
legs of mule . 

c. nitto of female . 

sides of th e body, and by the inequalit y bein g much 
greater in th e male than in th e female ; and w]J.y, 
when th ey are of equal size, both are oft en much. 
larger in th e male th an in th e female, is not known . 
As I hear from Mr. Bate, the chelm are sometim es of 



CHAP. IX. ' CRUSTACEANS . 411 

such length and size th at they cannot possibly be used 
for carrying food to the mouth. In the males of cer­
tain fresh-water prawns (Palremon) the right leg is 

Fi g. 5. .Anterior part of body of Callian""sa (from Milne-Edw nrds). shmving th e un­
equal and differently-con structed ri ,;bt und left-hund of the mnle . 

N .U.- Th e artist by mi stake IH1S ,rev ersed the drawin g, nnd made the left-hau d 
chela. t.he largest. 

l;ig. G. Fi g. 1. 

Fig. 6. Second leg of male Orchesti ll Tuc umtin ga (from Frll z MUller) . 
Fig. 7. Ditto . of female. 

actually longer than the whole body.lo The great size 
of the one leg with its chelre may aid the male in 

}O 'See a paper by Mr. C. 
Spence Bate, with figures, in 
'Proc . Zoolog. Soc.' ISEiS, p. 
363; and on the nomenclature 
of the genus, ibid. p. 585. I 

am greatly indebted to Mr. 
t:ipence Bate for nearly aU the 
above statem ents with respect 
to the chela'! of the high er 
crustaceans. 
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fighting with his rivals; but this will account for 
their inequ ality in the female on the opposite sides of 
the body. In Gelasimus, acqording to a statement , 
quot ed by Milne-Edwards,u the male and the female 
live in the same burrow, and this shews that they 
pair; the male closes the mouth of the burrow with 
one of its chelre, which is enormously clevelopecl;. so 
that here it indire ctly serves as a means of defence. 
Their main use, however, is probably to . seize and to 
secure the female, and thi s in some instances, as with 
Gammarus, is known to be the case. The male of th e 
hermit or soldier crab for weeks together, 
carri es about the shell inhabitecl by the femaleP The 
sexes, however, of the common shore-crab (Careimls 
1nll3nas), as Mr. Bate informs me, unit e directly aft er 
the female has moulted her hard shell, when she is so 
soft that she would be injur ed if seized by the stron g 
pincers of the male ; but as she is caught and carri ed 
about by the male before moulting, she could then be 
seized with impunit y. . '. 

Fritz Miiller states that certain species of Melita are ) 
. clistin guishecl from all oth er amI)hipods by th e females 
? aving :' the coxal lamellre of the penultimat e pair of 
" feet producecl into hook-lik e processes, of which the 
" males lay hold with the hands of the first pair. " The 
development of these hook-like processes,has probably 
followed from those females which were the most 
securely held durin g the ' act of reproduction, having 
left the largest number of offspring. Another Brazilian 
amphipod (Orehestict Dcwwinii, fig. 8) pre sents a 

11 'Rist. Nat. des Crust.' tom. Assoc., Fourth Report on the 
ii. 1837, p. 50. Fauna of S. Devon.' 

12 Mr. C. Spence Bate, 'Brit. 

-J 
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of cliinorphism, that of Tanais; for there are two 
male forms, which cliffeI' in the structure of their 
chelreY As either chela would certainly suffice to hold 

Fig. S. Ol'cbestla Darwinii (from Frit z MUller) . showing tbe dilTcrently-constrnctcd 
chelro of the two mal e forms. 

the female,-for both are now used for this purpose,­
the · two male forms probably originated by some having 

] 3 Fritz Muller, 'Facts and Arguments for Darwin,' 1869, 
pp.25-28. 
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varied. in one manner and. some in another; both forms 
having <1erivecl cert ain but ntmrly eqlulil 
nClvnnunges, .li:fferen tly I;lhf1p!,)cl orgp,n,s. 

It is not Imown that mnle crustaceans fight tog ether 
for the possession of the females, but it is probably the 
case; for with most animals when the male is larger 
,than the female, he seems to owe his greater size to his 
ancestors having fought with other males during many 
generations. In most of the orders, especially in the 
highest or the Brachyu,ra, the male is larger than ,the 
female; the parasitic genera, however, in which the 
sexes follow different habits of life, a,nd most of the 
Entomostraca must be exceptec1. The chelre of many 
crustaceans are weapons well adapted for fighting. 
Thus when a Devil-crab (Pm·tunus was seen by 
a son of Mr. Bate fighting with a Carcinus mmnas, the 
latter was soon thrown on its back, and had every limb 
torn from its body. When 'several males of a Brazilian 
Gelasimus, a species furnishecl with immense pincer s, 
were placed together in a glass vessel by Fritz Miiller, 
they mutilatecl and killed 'one another. Mr. Bate put 
a large male Cm'cim£s mmnas into a pan of water, in­
habitecl by a female which was paired with a smaller 
male; but the latter was soon dispossessed. 'Mr. 'Bate 
adds, "if they fought, the victory was a bloodless one, 
" for I saw no wounds." This same natur alist separated 
a male sand-skipper (so common on our sea-shores), 
Gammanbs marinus, from its female, both of whom 
were impri soned in the same vessel with many indivi-
duals of the same species. The female, when thus ' 
divorced, soon joined the other s. After a tim e "the 

was put again into the same vessel; and he then, J\ 
a,fter swimming about for a time, dashed into the crowd, 
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ancl without any fighting at once took away his wife. 
This fact shews that in the Amphipoda, an order low 
in the BCtiJl e1 the milJ es i1fiel fema les e[i,ch 

<l ther, n.nd are mutually nUached. 
T?e mental powers of the Crust acea are probably 

higher than at first sight appears probable. Anyone 
who trie s to c?-tch one of the shore-crabs, so common 
()n . tropical coasts, will perceive how wary and alert 
they 'are. There is a large crab Zah'o), fonnd 
on coral islanels, which makes a thick beel of the pickeel 
fibres of the cocoa-nut, at the bottom of a' deep burrow. 
It feeds on the fallen fruit of this tree by tearing off 
the husk, fibre by fibre; and it always begins at that 
end wher,e the three eye-like depressions are situated. 
It then breaks through one of these eyes by hammering 
with its heavy front pincers, 'and turning round, 
extracts the albuminous core with its narrow posterior 
pincers. ,But these action :f are probably instinctive, so 
that they woulel be performed as well by a young 
animal as by an old one. The following case, however, 

,hardly be so considered: a trustworthy natui'alist, 
Mr. Gardner,a whilst watching a shore-crab (Gelasimus) 
making its burrow, threw some shells towards the hole. 
One rolled in, and three other shells remained within a 
few inches of the mouth. In about five minutes the 
crab brought out the shell which had fallen in, and 
carri ed it away to a distance of a foot; it ,then saw the 
thre e other shells lying near, and evidently thinking 
that they might likewise roll in, carried them to the 
spot where it had laid the first. It would, I think, be 

].I 'Travels in the Interior of searches,' p. 463, an account of 
Brazil,' 1846, p. 111. I have the habit s of the Birgus. ' 
given, in my 'Journal of Re-
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difficult to distinguish this act from one by 
man by the aid of reason. 

Mr. Bate does not know of any well-marked case of 
difference of colour in the two sexes of. our British 
crustaceans, in which respect the sexes of the higher 
animals so often differ. In some cases, however, the 
males and females differ slightly in tint, but Mr. 
thinks not more than may be accounted for by their 
different habits of life, such by the male wandering 
more about, and being thus more exposed to the light. 
Dr, Power tried to distinguish by colour the sexes of 
the several species which inhabit the Mauritius, but 
failed, except with one species of Squilla, probably 
S. stylifel"Ct, the male of which is described as being" of 
" a beautiful blui sh-green," with some of the appendage s 
cherry-r·ed, whilst the female is clouded with brown 
and grey, "with the red about her much less vivid 
" than in the male." 15 'In this case, we may suspect the 
agency of sexual selection. From 1\1:. Bert's observa­
tions on Daphni a, when placed in a vessel' illumin ated 
by a prism, we have reason to believe that even the 
lowest crustac eans can distinguish . colours. With 
Saphirina (an oceanic genus of Entomostr aca), the males 
are furnished with minute shields. or cell-like 'bodies, 
which exhibit beautiful changing colours; these ar e 
absent in the females, and in both sexes of one species.I !; 

It would; however, be extrem ely rash to conclude that 
the se curious organs serve to attr act the females. I 
am informed by Fritz Muller, that in the female of a 
Brazilian species of Gelasimus, the whole body is of v. 

15 Mr. Cb. Fraser, ill 'Pr oc. 
Zoolog. Soc.' 1869, p. 3. I am 
indebt ed to Mr. Bate for Dr. 

Power's stat ement. 
1G Chu s, 'Die freilebenden 

Copepoden,' 1863, s. 35. 
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nearly uniform greyish-brown . In the male the 
posterior part of the cephalo-thorax is pure white, with 
the part of a ri ch green, shading into dark 
brown; and it is remarkabl e that these colours are 

. liabl e to change in the cour!:le of a few minutes-the 
whit e becoming dirty grey or even black, the green 
" losing much of its brilli ancy." It deserves especial 
notice that the males do not acquire their bright 
.colours until they become matur e. They appear to be 
much more num erous than the females ; they differ 
also in the larger size of th eir cheloo. In some species 
<Jf th e genus, probably in all, the sexes pair and 
inh abit the same burrow. They are also, as we have 
s een, highly int ellig ent animals. From these various 
considerations it seems probabl e that the male in this 
<species 'has become gaily ornamented in to attract 
<>1' excite the female. 

It hasjust been statecl that the male Gelasimus does 
not acquire his conspicuous colours until matur e and 
nearly ready to breed. Thi s seems a general rul e in 
the whole class in respect to the many remarkable 
:structur al differences between tIle sexes. We shall 
hereaft er find the same law prevailing throughout the 
g rl IIb-kingclom of 'the Vert ebrat a ; ancl in .all cases 
it is eminently clistinctive 'of characters which have 
been acquir ecl through sexual sele·ction. Fritz Muller 17 

,g ives some' striking inst ances of this ' law; thu s the 
male sancl-hopper (Orchestia) cloes not, until nearly 
full grown, acquir e his large claspers, which very 
.differently constru cted from those of the female ; whilst 

his claspers resemble those of the female. 
Class, Arachnida (Spiclers).-Th e sexes do not 

17 ' Fac ts and Argume nts,' &c., p. 79. 

VOL. I. 2 E 
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gonernJly differ much in colour, but tho ID [Ll c a 0.1' 0 oft en 
darker than the females, as may be see n in J\lIr. Bln,ck­
wall's magn ificent work 18 In some species., however, 
the difference is conspicuous : thu s th e female of Spa-
1"aSSUS smaragdulus is dulli sh green, whil st th e adult 
male has th e abdomen of a fine yellow, with thr ee longi­
tudin al stripes of rich red. In certain species of 
Thomisus the · sexes closely resemble each oth er, in 
oth ers th ey differ much; and analogous cases occur in 
many other genera . It is often difficult to say which 
of the two sexes departs most from the ordinary colora­
tion of the genus to which th e species belon g; out 
Mr. Blackwall think s that, as a general rule, it is the 
male' and Canestrini remarks that in cert ain O'enera , 0 

the males can be specifically distingui shed with ease, 
but the females with great difficulty. I am inform ed 
by Mr. Blackwall that the sexes whilst young ' usually 
resemble each other; and both often und ergo great 
changes in colour . during their successive moults 
befor(,:l arriving at maturity . In other cases the 
alone appears to change colour. Thus the mal e of the 
above Sparassus at first res embl es the 
female, and acquir es his peculiar tint s only when near ly 
adult. Spid ers are possessed of acut e senses, and 
exhibit much int elli gence; as is well known th . , r e 
females often shew the strongest affection for th eir 
eggs, which th ey car ry about enveloped in a silk en 
web. The mal es sear ch eagerly for the females, and 

18 '.A. History of the Spiders 
of Great Britain,' 1861-64. For 
the foliowing facts, see pp. 77, 
88,102. 

19 This author has recently 
published a valuable essay on 

the ' Caratteri sessuali secend .. 
d Ii A h 'd" aTU eg " rae 111 1, in the 'Atti 
della Me. Veneto-Tr entina ° 1, 
Se. Nat. Padova,' vol. i. Fase 

1 

1873. . , 
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. have bO(lU §(l(lll by OauBstriui and oth@l'§ to figbb for 
possession of them. This same author says that the 
uni on of the two sexes has been observed in about 
twenty species; and he assert s positively th at the' 
female rej ects some ' of the males who cour t her, 
tlu ell-tens them with open mandibl es, and at la.st aft er 
long hesitation ac'cepts th e chosen one. From these 
several considerat iolls, we may admit with some con'­
fidence th at the well-m arked differences in colour 
bet ween the sexes of certain species are th e result s of 
sexual selection; thou gh we have not here , th e best 
kind of evic1ence,-th e c1is'play by th e male. of his' 
ornaments. From the extr eme variability of colour in 
th e male of some species, for instance of The?'idion 

it would appear that these sexual characters 
of the males have not as yet become well fixed. Canes­
trini draws the same conclusion from the fact th at the· 
males of certain species present two form s,' c1ifferin g n:om 
each oth er in the size anc1IEmgth of their j aws ; and thi s 
r eminds us of the above cases of dimorphi c crustaceans . 

The male is generally much small er than th e female, 
sometim es to an extr aorc1inary degree,2° and he is forced 
t o be extremely cauti ous in makin g his advances, as 

female oft en carri es her coyness to a dangerous 
pIt ch. De Geer saw a male th at" in the midst of his 
' ; prepar.atory caresses was seized by th e object of his 
, at tentIOns, enveloped by her in a web and then 
" devoured, a sight which as he adds filled him with. , , ,. 

20 Aug . _ "Vinson C' Araneides with legs banded red. 
des Il es de la pl. vi. Other even more stn kmg case& 
fige. 1 and 2) gIves a good in- of inequality in . size between 
stance of the small size of the the sexe's have been recorded 
male, in Epei7"a nigm. In th is C' Quarter ly J ournal of Science," 
species,-as I may add , the male is 1868, J uly, p. 429); but 'l hav e 

and the female black not seen the origina l accounts. 

2 E 2 
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" horror and indi gnation." 21 , The Rev. O. P. Cam­
brid ge 22 account s in th e following manner for the 
extreme smalln ess of th e' male in the genus N ephila. 
" M. Vinson gives a graphic account of the agile way 
" in the diminuti ve male escapes from th e 
"ferocity of the female, by glidin g about and playing 
" hide and seek over her body and along her giganti c 
" limbs : in such a pur suit it is evident that the chances 
" of escape would be in favour of the smallest males, 
"while the larger ones would fall early victim s ; ' thus 
" gradually a diminuti ve race of males would be selected, 
" until at last th ey would dwindl e to th e small est 
"po ssible size compatible ,with the exercise of their 

generative functions,-in fact probably to th e size we 
"now see th em, i.e., so small as to be a sort of parasite 
C' upon the female, and eith er beneath ,4e1' not ice, ot ' .. . 
" too agile and too small for her to cat ch without great 
" difficulty." 

Westrin g has made the int erestin g discovery that 
the males of several species of T,heridion 23 have the 
power of makin g'a st ridul atin g sound ,:whil st the females 
are mut e. The appara tus consists of a serrated rid ge 
at the base of the abdomen, aga inst which the hard 
hind er part of the thor ax is 'rubb ed; and of thi s stru c­
tur e not a trace can be detected in the fem,ales. It 
deserves -notice that several writ ers, includin g t;he w,ell­
known ara chnolo gist Walckenaer, have declared th at 

21 and Spence,,' 
duct ion to Entomo logy, vol. I . 

1818, p. 280. 
22 ' hoc . Zoolog. Soc.' 1871, 

p. 621. 
23 Theridion (A sagen a, Sund.) 

serl'atipes, 4-punctatu m et 

,Quttatum; see ,!Vestring, in 
Kro;:er, ' Nat llrhIst. Tidskr ift,' 
v ol. IV. 1842-1843, p. 349 · a Iacl 
vol. ii. 1846-] 849, )J. 342. ' See, 
also, for other specIes, ' Aranere 
Suecicre,' p. 184. 
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spic1ers are attr acted by music.201
. From the analogy of 

the Orthopt era and Homoptera, to be describ ed in the 
next chapter, we may feel almost sur e that th e stridu­
lation serves, as Westring also beli eves, to call or to 
exci te the female; and thi s is the first case known to 
me in the ascending scale of the anima l kingdom of 
sounds emitted for thi s purpo se.25 

Class, JJt[yriapocZa.-In neith er of the two orders in 
thi s class, the millipec1es and centipedes, can I find any 
well-mark i3d instances of such sexual differences as 
more particul arly concern us. In Glomeris limbata, 
however, anc1 perh aps in some few other species, the 
males differ slight ly in colour from the females; but 
this Glomeris is a highly variable species. In the 
males of the Diplopod a, the legs belonging eith er to 
Qne of the anteri or or of the posterior segments of ·the 
body are moclified into prehensile hooks which serve to 
secure the female. In s0me species of Iulu s the tarsi 
of th e male are furni shed with membranous suckers for 
the same purpo se. As we shall see when we tr eat of 
Insects, it is a much more unu sual circumstance, that 
it is the female in Lithobiu s, which is furni shed with 
preh ensile appendages at the extremity of her body 
for holding the male.26 

• 2·' pr. H. H. van Zout eveen, 
111 his Dut ch trans lation of this 
work (vol. i. p. 444:), has collected 
several cases. 

25 Hilgendorf, h owever, has 
lately called attention to an 
analogous structure in Some of 
the higher crustaceans, which 

seems adapted to produce sound ; 
see' Zoolo!rical'Record,' 1869, p. 
603. 0 

26 Walckenaer et P. Gervais, 
' Hist . Nat. des Insectes : Ap­
teres,' tom. iv. 1847, pp. 17, 19, 
68. 
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CHAPTER X. 

SECONDARY SEXU AL CHARACTER S OF I NSECTS. 

Divers ified structures possessed by the males for seizing the females 
between the sexes, of which the mean in<T is not 

understood-Differ ence'in size betw een the 
-Di ptera -Hemipt era-Hom optera , mus ical powers p.ossessed 
by the males alone- Orthopter a, musical instruments .of the 
males, much diversified in struct ure ; pugnacity; colours- Neu ­
l"optera, sexual differences in colour-Hymeuuptera, pugnacity 
and colours - Coleoptera, colours ; fmDishe d with great . horn R, 
apparently as an ornameu t; batt les; strid ula ting organs generally 
common to both sexes. 

IN the immense class of insects the sexes sometim es 
di'ffer in their locdmotive-organs, and often in their 
sense-organs, as in the pectina ted and beautifully 
plumose antenn re of the males ' of many species. In 
Chloeon, one of the Ephemer re, the male has g reat 
pillared eyes, of which the female is entirely destitut e.1 

The ocelli are ·absent in the females of certain insects 
in the MutiIlidre; and here the females are 

wingles s. But we are chiefly concerned with structures 
by' which one male is ena? led to another, 
-eith er in bat tle or courtshIp, hIS strength, 
pug nacity, ornaments, or The innumerable 
()ontrivances, therefor e, by whICh the male is able . to 

1 Sir J . Lubb ock, 'Tran sact. 
L innean Soc.' vol. xxv . 1866, p. 
484. W ith respect to the Mu-

tilIiclru see Westwood, 'Modern 
Class. of I nsects,' vol. ii. p. 213. 
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seize the female, may be briefly passed over. Besides 
the complex structur es at the apex of the abdomen, 
which ought perhaps to be ranked as prim ary· organs,2 
"it is astonishin g," as Mr B. D., Walsh 3 has remark ed, 
"how many different organs are worked in by nature 
"for th e seemingly insignific ant object of enabling 
"th e male to grasp the female firmly." The mandibl es 
or jaws are sometim es used for thi s purpo se; thus the 
male 001'yd alis comi ttus (a neuropt erous insect in some 

allied to the Dra gon flies, &c.) has immense 
(Urved j aws, m,1.llY tim es longer than those of the 
female ; and they are smooth instead of being tooth ed, 
so that he is thu s enabled to seize her without injur,y.4 
One of the stag-beetles of North America 

uses his jaws, which are much larger th an 
tilpse of the female, for the same purpos e, but pro­
bably likewise for fighting. In one of the sand-wasps 
(A?n1nophila) the jaws in the two sexes are closely alike, 
but are used for widely different purpo ses : the males, 
as Prof essor Westwood observes, "ar e exceedingly 

2 These orgD.IlS in the male 
often differ in closely-allied 
species, and afford excellent 
specific characte rs. B Llt thei r 
iml)ortance, from a functional 
point of view, as Mr. i t Mac­
Lachlan has remarke d to me 
has probably been overrated. It 
has been suggested , tha.t slight 
differences in these orgitns would · 
suffice to prevent the intc rcross­
ing of well-marked var iet ies or 
incipient species, anel would thus 
aid- in their development . That 
this can hardly be the case we 
may in fe r from the many ' re­
corded cases (see, for instance 
Bronn , ' Geschichte del' Natlll' ,: 

B. ii. 1843, s. 164; and Wes t­
wood, 'Transac t. En t. Soc.' vol.. 
iii. 1842, p. 195) of distin ct 
species havin g been observed. in 
union. Mr. Mac Lachlan 1Il­

forms me (vide ' Stett . E nt. 
Zeit.ung,' 1867, s.. 155) t hat 
whe n several speCIes of Phry­
ganidre, wnich present stronglJ:"­
pronounced . differences of thIS 
k ind were confined together by 
D r. 'Aug. Meyer, they 
and one pair produced fertIle 
ova. 

s "rhe Pract ical E ntomo­
IO"'ist ' Philadelphia, vol. ii. 

\ 867, p. 88. 
' .Mr. Walsh , ibid. p. 107. 
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" ardent, seizing their partn ers round the neck with 
"their sickle-shaped jaws ;" 5 whilst the females use 
th ese organs for burrowin g in sand-b anks 'ancl making 
their nests. 

The tarsi of the front-l egs are dilated in many male 
beetles, or are furni shed with 
broad cushions of hairs; and 
in many genera of water­
beetles they are armed with 
a round flat sucker, so that 
the male may adhere to 
slippery body of the female. 

d' It is a much more unu sual 
circumstance that th e fa­
males of some water-b eetl es 
(Dytiscu s) have their elytra 
deeply grooved, and in Acniv,s 

thickly set with 
hairs, as an aid to the male. 

-'F The females of some other .. ,' 
Fig. 9, cribrariuB. Upper water-be etles (Hydr oporus), 

male; lower flgure, female. . have their elytr a punctur ed 

for the same purpose.6 In the male of Orabt·o 
(fig. 9), it is the tibi a which is dilated int o a broad 
horny plate, with minute membraneous dots, giving to 

5, Modern Classification'of In­
sects,' vol. ii. 184:0, pp. 205, 206. 
Mr. Walsh, who called myat­
tention to the double use of the 
jaws, says t.hat he has repeatedly 
observed this fact. 

porus, have their elytra smooth ; 
and no intermediate gradat ions 
between the sulcated or p\lnc­
t ured, and the quite smooth 
elytra have been observed. See 
pro H. Schaum, as quoted 
lQ th e 'Zoologist,' vol. v'(ivi. 
184:7- 48, p. 18H6. Also Kirby 
and Spence, 'I ntroduct ion to 
Entomology,' vol. iii. 1826 , p. 
305. 

6 We have here a curious and 
inexplicable case of dimorphism, 
for some of the females of four 
European species of 
and of certain species of Hyilro-
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it a singular appearance like that of a ridclle.'i In the, 
male of Penthe (a genus of beetles) a few of the middle 
joints of the antennre are "dilated and 
furnished on the inferior surface with 
cushions of hair, exactly like those on 
the tarsi of the Oarabidre, "and ob­
"viously for the same end." In male 
dragon-flies, "the appendages at the tip 
"of the tail are modified in an almost 
" ,infinite variety of curious patterns to 
"enable them to embrace the neck of 
" the female." Last ly, in the males of 
many insects, the legs are furnished 
with peculiar spines, knobs or spurs; 
or the whole leg is bowed or thickened, 
but this is by no means invariably a iJ-. 
sexual character; or one pair, or all 
three pairs are elongated, sometimes to 
an extravagant length.s 

The sexes of many species in all the 
orders present differences, of which 
the meaning is not understood. One 
curious case is that of aheetle (fig. 10), 
the male of which has left mandible 
much enlarged; so that the mouth is 
greatly distorted. In another Oara­
bidous beetle, Eurygnathus,9 we have 
the case, unique as far as known to 
Mr. Wollaston, of the head of the female 

Fig. 10. Tapbroderes 
disLortl1s (much en­
larged). Upper figure. 
male ; lower figure, 
feruale. 

7 "Westwood, 'Modern Class.' 
vot ii. p. 193. Th e following 
statement about Pen the, and 
others in inverted commas, are 
taken from Mr. Walsh, , Practi­
cal Ent omologist,' Philadelphia, 

vol. iii. p. 88. 
S Kirby and Spence, ' In­

troduct.' &c., vo!' iii. pp. 332-
336. 

9 , Insecta Maderensia,' 1854, 
p.20. 
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being much broader and larger, though in a variable 
degree, th a,n that of the male. Any number of such 
cases could be given. They abound in the LelJidopt era : 
one of the most extraordin ary is that certain mal e 
butterflies have their fore-legs more or less atrophied, 
with the tibire and tarsi reduced to mere rudiment ary 
knobs. The wings, also, in the two sexes often differ in 
neuration,lO and sometimes consider ably in outline, as 
in the Aric(YJ'is which was shewn to me in 'the 
Briti sh Museum by Mr. A. Butl er. The males of 

, ce-rtain South American butt erflies have tufts of hair 
on the margins of the wings, and horny excrescences 
on the discs of the poster ior pair. ll In several British 
butt erflies, as shewn by Mr, Wonfor, the males alone 
are in parts clothes! with peculiar scales. , 

The use of the bright light of the female glow-worm 
has been subject to much discus sion. The male is 
feebly luminous, as are the larvre and even the eggs. 
It has been supposed by some authors that the light 
serves to frighten away enemies, and by oth ers to 
guide the male to the female. At last, Mr. Belt 12 

appears to have solved the difficulty: he finds that all 
the L !1mpyrid re which he has tried are highly dis­
t asteful to insectivorous mammals and birds. H ence 
it is in accordance with Mr. Bates' view, her eaft er ' to 
be expl ained , that many insects mimic the Lampyridre 
closely, in order to be mistaken for them, and thus to 

10 E. Doubleday, ' Anna ls and p. 74. Mr. Woofor's observa­
Mag. of Nat . Rist.' vol. i. 1848, tio,ns are quoted in 'Popular 
p. 379. I may add that the SCience Heview,' 1868, p. 343. 
wings ill certa in 12 " ;t'he Naturalist in N,ica­
(see ShuckflJ'd, 'Fossona l ragua, 1874, pp. 316- 320. On 
menop.' 1837, pp. 39- 43) dIffer the phosphorescence of the eggs, 
in neuratioll according to sex. see Annals and Mag. of Nat . 

II H. W. Bates, in 'Journal Hist.' 1871, Nov., p. 372. 
of Proc. LioD. Soc.' vol. vi. 1862, 
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destruction. He furth er believes that the 
luminous species profit by being at once recognisecl as 
unpalatabl e. It is. prob able that the same 'expl:1ll3Jtion 
may be ext ended to th e Elaters, both sexes of which 
are highly luminous . It is not kno wn why the wings 
,of the female glow-worm have not been developed; 
but in her present stat e she closely resembles a larva, 
and as ' lar vre are so largely , preyed on by many 
animals, we can und erstand why she has been 
r endered so much mor e luminou s and conspicuous 
than the ' male ; and why the larvre themselves are 
likewi se luminous. , 
. Dijf(!}Ye:nce in Size between the Sewes.-With insects of 
all kind s the males are commonly smaller than the 
females ; and this difference can often be detect ed 
even in the larval state. So coIisiderable is the 
{lifference between the male and female cocoons of the 
silk-moth (Bombyw ?not'i ) , that in France they are 
separat ed by a particul ar mode of weighin g.13 In the 
lower classes of the auimal kingdom, the greater size 
of the females seems generally to depend on their de­
veloping an ' enormou s number .of ova; and thi s may 
to a certain extent hold good with insects. But Dr. 
Wall ace has sugges ted a much more prob able expla­
nation. H e finds, aft er carefully attendin g to the 
developm ent of the caterpill ars of cynthia and 
yama rnai , and especially to that of some dwarfed 
caterpill ars reared from a second brood on unn atur al 
food, "th at in proportion as th e individu al moth is 
"finer, so is the time requir ed for . its metamorph osis 
" longer; and for thi s reason the female, which is 'the 
"larg er and heavier insect, from having to carry her 

13 Robinet, 'v ers a Soie,' 1848, p. 207. 
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"num erou s eggs, will be preceded by the male, whi ch 
"is smaller and has less to matur e." 14 Now as most ' 
insects are short-li ved, and as they are expose d to ' 
many dan gers, it would manifestly be advantageo us t o 
th e female to be , impregnated as soon as possibl e. 
Thi s end would be gained by the males being fir st ,./ 
matured in large numb ers r eady for the adven t of the 
females thi s aga in would na tur ally follow, as 
Mr, A. R. Wallace has r emarked,15 throu gh natur al 
selection; for the smaller males would be firs t 
matured, and thu s would pro create a large numb er of 
offspr ing which would inh erit the r educed size of their 
male parents, whil st the larger males from bein g 
matur ed later would leave fewer offspring. 

There are, however, exception s to the rul e of male 
insects be,ing smaller than the females : and some of 
th ese excep tions are int elli gible. Size and str ength 
would be an advantag e to the males, which fi gq t for 
the possession of the females ; and in th ese cases, as 
with the stag-beetle (Lucanus), the males are larger 
than the females. There are, however, oth er bee tles ./ 
which are not kno wn to fight together , of which th e ' / 
males exceed the females in size; an d the meanin g of 
thi s fact is not known ; but in some of these cases, as 
with th e hu ge Dyn astes and Megaso ma, we can at 
leas t , see tha t there would be no necessity for the 
males t o be smaller than the females, in order to be 
mature d before them, for th ese beet les are not short-
lived, and th ere would be ample t ime for the pairing 
of the sexes . So again, male (Lipel­
lulidre) are sometimes sensibly large r, and never 

'14 'Tr ansact. Ent . Soc.' 3rd 
series, vol. v. p. 486. 

16 ' J ourna l of Proc. Ent. Soc! 
Feb . 4th, 1867, p. lxxi . 
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smaller, than the females ; 16 and as Mr. l\'l.acLachl an 
believes, they do not generally puir with the females 
until a week or fortni ght has ela.psed, and until they 
have assumed their prop er masculin e colours. But 
the most curious cuse, shewing on what complex and 
easily-overlook ed relation s, so triflin g a character as 
difference in size between the sexes may depend, is 
that of the aculeate H ymenoptera ; for Mr. F. Smith 
informs me that throu ghout nearly the whole of thi s 
larg e group, th e males, in accord ance with the general 
rul e, are smaller than the female.s, and emerge about 
a week before them; but amongst the Bees, the males 
of Apis rnellifica, Anthidiu1n manicatt l1n, and Antho­
lJhora acerV01·t£1n, and amongst the F ossores, the males 
of the ]j1.ethoca ichneu1nonides, are larger than the 
females. The explanation of thi s anomaly is that a 
marri age flight is absolut ely necessary with these 
species, and the male requir es great strength and size 
in order to carry the female throu gh the air. In­
creasecl size has her e been acquir ed in opposition to 
the usual relation between size and the period of de-

l, velopment, for the males, though larg er, emerge before 
the smaller females. 

We will now review th e several Order s, selectin g 
such facts as more particul arly concern us. The 
Lepidopt era (Butt erflies and Moth s) will be l'etained 
for a separate chapter. 

Order, Thysanu1·a.-Th e members of this lowly 
orga?-ized order are wingl ess, dull-colour ed, minut e 

16 For this and other state ­
ments on the size of the sexes, 
see K irby and .Spence, ibid. vol. 

iii. p. 300 ; on the duration of 
life in w ects, see p. 344. 
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insects, with ugly, almost misshapen heads and 
Their sexes do not .differ, but they are interesting as 
shewing us that the males pay sedulous court to the 
females even low down in the animal scale. Sir J. 
Lubbock 17 says: "it is very amusing to see these 
"little creatures coquetting 
"together. The male, which is much smaller than the 
"female, runs round her, an(l they butt one another, 
"standing face to face and moving backward and 
"forward like two playful lambs. Then the female 
"pretends to run away and the male runs after her 
" with a queer appearance of anger, gets in front and 
"stands facing her again; then she turns coyly 
"but he, quicker and more scuttles round too, 
" and seems to whip her with his antennre; then for a 
"bit they stand face to face, play with their anten nre, 
" and seem to be all in all to one another." 

Order, Dipt era (Flie ·s).-The sexes differ little in 
colour. The greatest difference, known to Mr. F. 
Walker, is in the genus Bibio, in whi'ch the males are \( 
blackish or quite black, and the obscure 
brownish-orange. The genus Elaphomyia, discovered 
by Mr. Wallace 18 in New Guinea,. is highly r·emark-
able, as the males are with horns, of which 
the females are quite destitute. The horns spring 
from beneath the eyes, and curiously resemble those of 
a stag, being either branched or palmated. ·In one of 
the species, they equal the whole body in length. 
They might be .thought to be adapted for fighting, l:>ut 
as in one speCles they are of a beautiful pink colour, 

17 'Tran sact. Linnean Soc.' 
vol. xxvi. 1868, p. 296. 

18 'The Malay Archipelago,' 
vol ji. 1869, p. 313. 
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edged with black, with a pale central stripe, and as 
these insects have altogether a very elegant appear­
ance, it is perhaps more probable that they serve as 
ornalIj.ents. That the males of some Dipt era fight 

- together is certain; Prof. Westwood 19 has several 
times seen this with the Tipuh e. The males of other 
Diptera apparently try to win the , females by their 
music' : H. Miil1er ,20 , watched for some time two males 
of an Eristalis courting a female; they hovered above 
her, and flew from side to side, makIng a high 
humming noise at the same time., Gnats and 
mosquitoes (Oulicidffi) also seem to attract each other 
by humming; and Prof. ,Mayer has recently ascer­
tained that the hairs on the antennffi of the male 
vibrate in unison with the notes of a tuning-fork, 
within the range of the sounds emitted by the female. 
The longer hairs vibrate sympathetic ally with the 
graver notes, and the shorter hairs with the higher ones. 
Landois also asserts that he has repeatec1ly drawn down 

,.a whole swarm of gnats by uttering a particular note. 
"'" It may be added that the mental faculties of the Dipt era 

are probably higher than in most other insects, in ac­
cordance with their highly-dev eloped nervous syst em.21 

Order, Hemiptera J. W. Douglas, 
who has particu larly attended to the British 
has kindly given me an account of their sexual differ-

19 'Modern Classification of 
Insects' vol. iL 1840, p. 526. 

20 &c., ' Verh . d. 
n. V .• J ahrg.' xxix. p. 8? Mayer, 
in 'American Natur ahst ,' 1874, 
p. 236 . 

. 21 See Mr. B. T. Lowne's in-
ter esting work, 'On the Ana-

tomy of tbe Blow-fly, Musca. 
vomitoria ' 1870, p. 14. He 
remarks '(p. 33) that, "the 
" captured flies utt er a 
"pl aint ive note, und thIS 
" sound causes other flies t o 
" disappear." 
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ences. The -males' of some species are furnished with • 
wings, whilst the are wingless; the sexes differ­
in .the form of theIr bodIes, elytra, antennre and tarsi; 
bu t as the signification of these differences are unknown" 
they may be here passed over. The females are generally 
larger and more robust than the males. With Briti sh, 
and, as far as Mr. Douglas knows, with exotic species, 
the sexes do not differ much in colour; but 
in about six British species the male is considerably 
darker than the female, and in about four other species 
the female is darker than the male. Both sexes of 
some species are beautifully coloured; and as these 
insects emit an extremely nauseous odour, their con­
spicuous colours may serve as a signal that they are 
unpalatable to insectivorous animals.. In some few 
cases their colours ' appear to be directly pl'otective: 
thus Prof. Hoffmann informs me that he could hardly 
distinguish a small pink . and green species from the 
buds on the trunks of hme-trees, which this insect 
frequents. ' I 

Some species of Reduvidre make , a stridu!ating noise; 
and, in the case of Pirates stn:dulus, this is said 22 ' to 
be effected by the movement of the neck within the ' 
pro-thoracic cavity. According to Westring, R ed2wius 
personat'lts also stridulates. But I have no reason to 
suppose that this is a sexual character, excepting that 
with non-social insects there seems to be no use for 
sound-producing organs, unless it be as a sexual call. 

Order Homo'J?tera.-Every one who has wandered in' / 
, n 

a tropical forest must have been astonished at the din 
made by the male . . The females are mute; as 

22 Westwood, 'Mod ern Class. of Insect s,' vol. ii. p. 473. 
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the Grecian poet Xen archus says , t, H appy the Cicadas 
" live, since they all have voiceless "Wives.'" The noise 
thu s made could be plainly heard on board the 
" Beagle," anchor ed at a quar ter of a mile from ' 
the shore of Bl;azil; and Captain H ancock says it can . 
be heard at the distance of a mil e. The Gr eeks 
formerly kept, and the Chin ese now keep these insects 
in cages for th'e sake of their song, so th at it must be 
pleasing to the , ears of some men.23 The Cicadidre 
usually sing durin g the day, whil st the Ful gorid re 
appear to be night- songs ters. The sound, .accordin g 
to Landois,24 is produced by the vibration of 
lips of the spiracles, "Which are set in to motion by a 
current of air emit ted from the trachere ; but this view 
has lately been disput ed. Dr. P o"Well appears to have 
proved 25 that it is produced by the vibration of a mem­
brane, set int o acti on by a special muscle. In the 
livin g insect, whil st stridul ating, thi s membr ane can 
be seen to vibr ate; and in the dead insect the prop er 
'lound is heard, if the muscle, when a lit tle dri ed and 
hardened, is pull ed with th e point df a pin. In the 
female the "Whole complex musical apparatus is pres'ent, 
but is much less developed than in the male, and is 
never used 'for producing sounet 

With r espect to the obj ect of the music, Dr. H art­
man, in speaking of the Oicada septemdecim of th e 
Unit ed States, says,26 " the drums are now (Jun e 6th 

2S These particu lars are taken 
from W ' Modern Olass. 
of I nsects, vol. ii. 1840, p. 422. 
Se,6; also, on the F ulgorid :.e 
Ku·b . .r and Rpence, , Intr oduct.' 
vol. u . p. 40l. 

24 'Zeitschrift HiI' wissenschaft 
Zoolog.' B. xvii. 1867, s. 152-158. 

VOL. I. 

25 ' Transact. New Zealand 
Ins ti tu te,' vol. v. 1873, p. 286. 

26 I am indebted to Mr. W alsh 
for havlllO' me this ex tract 
from a 'Journal of the Doings 
of O'('.acia septe mdecim ' by Dr. 
Hartman . 

2 F 
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" and 7th, 1851) heard in all directions. This I believe 
"to be the marital summons from the males. Standin g 
" in thick chestnut sprouts about as high as my he.ad, 
"where hundreds were around me, 1" observed the 
" females coming around th e drumming males." H e 
a dds, "this season (A.ug. 1868) a dwarf pear-tree · in 
"my garden producecl about fifty larv re of Cia. 
"and I several times notic ed the females to alight near 

male while he was uttering his clanging not es." 
Fritz Muller writes to me from S. Brazil that he has 
<>ften list ened to a musical contest between two or 
three males of a species with a particul arly loud voice, 
seated at a considerable distance from each as 
soon as one pad finishecl his song, another imm ediately 
began, and then anot.her. As there is so much rivalry 
between the males, it is probabl e that the females not 

. .-... 
only find them by that, like female 
·birds, they a're excited or allured by th e male with the 
most attractive voice. 

I have not heard of any well-marked cases of orna­
ment al differences between the sexes of the Biomoptera. 
Mr. Douglas informs me that there are three Briti sh 
species, in which the male is black or marked with 
black bands, whilst the females are pale-colour ed or 
()bscure. 

OrdeT, 01·tllOptera (Orickets and Grasshoppers).-Th e 
males in the three saltatoria l familie s in thi s Order are 
remarkable for their musical powers, namely the Ache -

or crick ets, the Locu stid re for which there is no 
equivalent English name, and th e Acridiidre or· grass ­
hoppers. The stridulation produ ced by some of the 
Locustidre is so loud that it can be heard during the 

I 
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night at the distance of a mile; 2 7 anel that macle by 
certain species is not unmu sical even to the hum an ear, 
SQ th at the Indi ans on the Amazons keep them in 
wicker cages. All observers agree that the sound s serve 
either to call or excite the mute females. With r espect 
to the migratory locusts of Russia, Korte has given28 

an int erest ing case of selection by th e female of a male. 
The males of thi s species 
whilst cQupl ed with th e female stridul ate from anger 
or j ealousy, if approached by other males. The hou se­
'cricket when surpri sed at night uses its voice to warn 
its In North America the Katy-did (Pl aty ­
'phyZl1b1n concaVU1n, one of the Locu stid re) is describ ed30 

3;S mountin g on the upp er of a and in 
the evening beginnin g" his noisy babbl e, whil e riv al 
" notes issue from the neighbourin g trees, and the 
H groves r esound with the call of K aty-dt:d-she-did the 
" live-long night." Mr. Bates, in s'peakin g of the 
Europ ean field-cricket (one of the Achetidre), says 
"th e male has been observed to place him self in the 
"eve nin g at the entr ance of his burrow and stri clul ate , . 
" )1ntil a female approaches, when the loud er notes are 
"Su cceeded by a more subdu ed t one, whil st the success­
" ful musician careSSes with his antenn re the mate he' 
"has won." 3 l Dr. Scudd er was able to excite one of 
these insects t o ans wer him by rub bin O" on a file with 

, 0 

• '?T L. ?ui ldin g, "l'r ansact . 80 H urri s, 'In sects of N ew 
Lmn . Soc. vol. xv . P 154 E 1 d' 184? 128 

28 1st t thO '. ng an , p. . 
f R " a e IS on the authOl i ty 81 ''l'h e Na turalist on the 

_ opp.en , di e H eusch- Amazons,' vol. i. 1863, p. 252. 
1866 , a very 

p, havc In valU en- lOO" dlSCUS'lOn on the gradati ons 
d eavour ed to procure Korte's in "'the musical apparatus of t he 
wor!;:. three families. See also W est-

29 Gilb ert White , C N at. Ri st . wood,' Modern Class.' vol. ii. 
of Selborn e,' vol. ii.1825 , p. 262. pp. 445 and 453. 

2 F 2 
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a quill .32 In both sexes a remarkable auditory appa­
ratus has been discovered by Von Siebold, situ ated in 
the front legs.33 

In the three Famili es the sounds are ' differently 
produced. In the males of the Achetidre both wing­
covers have the same apparatus; and this in the field­
cricket campestris, fig. 11) consists, as des­
cribed by Landois,3.:1 of from 131 tb 138 sharp, tr ans-. 

.ie 

. verse rid ges or teeth (st) 
on the under side of one 
of the nervures of the 
wing-cover. Thi s toothed 
nervure is rapidly sCi-aped 
across a projecting, 
smooth, hard nervur e (10) 
on the upper 
the opposite wing . First 
one wing is rubbed over 

Fig . 11. Gryllu s campestris (from Landols) . 
Right- hand figure, under side of part of n 

wing-nervur e, much magnified, sbowlIIg 

the oth er, and th en the 
movement is r eversed. 
Both wings are raised a 
little at th e same time, so 
as to incr ease th e reson_ 

the teeth. st. . 
Left-hand figure. upp er surface of wing­

cover, with the proJecting, smooth nervnre, 
r, across wh ich t he teeth ( st) are scrap ed., 

ance. In some species the wing-covers of the males are 
furnish ed at the base with a talc-lik e plate. s5 I here give 
a drawing (fig. 12) of the teeth on the und er side of the 
nervur e of anoth er species of Gryllus, viz., G. clomesti­
cus. With resp ect to the ' formation of th ese teeth, 
Dr. Grub er has shewn 36 that th ey have been developed 

32 'Proc. Boston Soc. of Nat. 
Hist.' vol. xi . April , 1868. 

as 'Nouv eau Manuel d'Anat. 
Comp.' (French translat .), tom. 
1, 1850, p. 567. 

8l 'Zeitschriftfiirwi ssenscQaft. 
Zoolog.' B. xvii. 1867, s. 117. 

35 'Westwood, 'Modern Class. 
of Insects,' vol. i. p. 440. 

3u 'Ueb er der Tonapparat der 



CHAP. X. ORTHOPTER.A.. 437 

by the aid of selection, from the minute scales and 
hairs with which the wings and body are covered, and 
I came to the same conclusion with respect to those of 
the Coleoptera. But Dr. Gruber further shews that 
their development is in part directly due to the stimu­
lus from the friction of one wing over the other. 

In the the opposite wing­
covers differ from each other in struc­
tur e (fig. 13), and the action cannot, as 
in the last fflmily, be reversed . The 
left wing, which acts as the bow, lies 
over the right wing . which serves as 
the fiddle. One of the nervures (a) 
on the und er surface of the former is 
fi I t d 

. d Fig . 12. T ""th of N er­ne y serra e , and I S scrape across vure ofGry ll usdo,?, es-

th ' h ticu . (fTom Landol s). e promment nervure s on t e upp er , 
surface of the opposite or ri ght wing. In oilr British 
Phc£sgon1,wa viriclissirna it appeared to me that the 
'serrate d nervure is rubLed against the round ed hind­
cornel' of the opposite wing, the edge or' which is 
thick ened, coloured brown, and very sharp. In the 
Tight wing, but in the left, there is a EttIe plate, 
as transparen t as talc, surrounded by nervures, and 
called the speculum. In E phippiger vitium , a member 
of this same family, we have a curious subordinate 
modification; for th e wing-covers are greatly reduc ed 
in size, but "the poste rior part of the pro-thor ax is 
"elevated into a kind of dome over the wing-covers, 
" and which has probably the effect of incr easing the 
" aound." 37 

Locustiden , ein BeitraO' zum 
Darwini smus,' , Zeitscb. fur wis­
sensch. Zoo log.' B. xxi i. 1872, 

p.100. 
87 Westwood, ' Modern Class. 

of Insects,' vol. i. p. 453 . 
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We thus see that the musical is more 
differentiated or specialised in the Locustic1re (which 
include, I believe, the most powerful performers in the 
Order), than in the Achetidre, in which both wing-

Fig . 13. Chlorocrelus Tan ann ( from Bates). a, b. Lobes of opp o. ite win g-t over s. 

covers have the same structure anc1 the same function. 3s 

Landois, however, detected in one of the L6custidro, 
namely in Decticus, a short and narrow row of small 
teeth, mere rudim en ts, on the inferior surface of the 
right wing-cover, which ' underli es the other and is 
never used as the bow. I observed the same rudimen- 0 

tary structure on the under side of th e right wifig- fI 
cover in Phasgonu?'ct vi'ridissima. . Hence we may infer { 

38 Landois. 'Zeitsch. f. wiss. Zoo}og.' B. xvii. 1867, s. 121, 122. 
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with conficlence that the Locustid ro are descended from 
a form, in which, as in the existin g Achetidro, both 
winer-covers had serr ated nervures on the und er surface, o 
and could be indi fferentl y used as the bow ; but that 
in the Locustic1ro the two wing-covers gradually became 

and perfected, on th e principle : of the 
division of labour, the one to act exclusively as the 
bow, and th e other as the fiddle. Dr. Gruber takes 
the same view, ana. has shown that ruclimentary teeth 
are commonly found on 
the inferior surface of 
the right wing. By what 
steps the more simple 
apparatus in the Achetidro 
originated, we do not 
know, but it is probable 
that the basal portions 
of the wing-covers origi­
nally overlapped each 
other as they do at pre- Fi g. 14. Hind-leg of StenobothTu. pratorum 0 

sen t " and that the fric- ,', the stridulating r idge; lower figure,. th e 
teeth forming the ridge, much mngmfie<i 

tion of th e nervures pro- (from Lnntlols). 

duced a grating sound, af! is now the case with the 
wing-covers of the females.39 A gratin g sound thu s. 
occasionally and accidentally made by the males, if it 
served them ever so li t tle as a love-call to the females,. 
migh t readily have been int ensified thr ouerh sexual . 0 

selection, by variation s in the roughness of the nervures. 
having been continu ally preserved . 

.In th e last and third F amily, namely the Acridiidre 

39 Mr. Walsh also informs me 
that he has noticed that the 
female of the con-

cavum, "wh en captur ed mal,es 
"a feeble grat ing noise by sbl.lf;;: 
" fling her wing-covers togeth er. 
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or grasshoppers, the stridu lation is produced in a very 
different manner, and according to Dr. Scudder, is not 
so shrill as in the preceding Families. The inner 
surf ace of th e femUl' (fig. 14, r) is furnish ed with a 
longitudina,l row of minute, elegant, lancet-shaped, 
elastic teeth, from 85 to 93 in number; 40 and these are 
scraped across the sharp, projecting nervures on th e­
wing-covers, which are thus made to vibrate and 
resound. Harris 41 says · th at when one of the mal es 
begins to play, he first" bends the shank of the hind­
"leg beneath thEj, thigh, wl;lere it is lodged in a furrow 
" designed to receive it, and then draws the leg briskly 
"up and down. He does not play both fiddles togeth er, 
"but alternately, first upon one and then on the other." 
In many species, the base of the abdomen is hollowed 
out into a great cavity which is believed to .act as a 
resoundin g board. In Pneumor a (Fig. 15), a S. African 
genus belonging to the same family, we meet with a new 
and remarkabl e modification; in the males a small 
notch ed ridge proj ects obliquely from each side of th e 
abdomen, against which the hind femora ar e rubb ed.42 

As the male is furnish ed with wings (the female being / 
wingleRs), it· is remarkabl e that th e thighs are not 
rubbed in the usual mann er against the wing-cover s; 
but this may perh aps be account ed for by th e unusually 
small size of the hind-l egs. I. have not been able to 
examine the inner surface of th e thigh s, which,judging 
from analogy, would be finely serrat ed. The species 
of Pneumora have been more profoundly modified 
the sake of st ridulation than any other orthopterous 

40 Landois, ibid. s. 113. . 
41 'Ins l'cts of New . Eng land,' 

1842, p. 133. 

• 
42 Westwood, , Modern Classi­

fication,: vol. i. p. 462. 
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insect· for in the male the whole body has been con­
verted'into a musical instrument, being distended with 
air, like a great pellucid bladder, so as to increase the 
resonance. lVIr. Trimen informs me that at the Cape 

Fig. J5. Pneumora (from specimens In the British Museum). Upper figure, mnle; 
lower figure, female. 

of Good Hope these insects make a wonderful noise 
during the night. 

,In the thre e foregoing families, the fem.ales are 
almost always destitute of an efficient musical 
apparatus. But there are a few exceptions to this 
l'ule, for Dr. Gruber has shewn that both sexes of 
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Ephippigm' vititb1n are thus provided; though 
organs differ in the male and female to a certam 
extent. Hence we cannot suppose that they have been 
transferrecl from the male to the female, as appears to 
have been the case with the secondary sexual characters 
of many other animals. They must have been inde­
pendently developed in the two sexes, which no doubt 
mutually call to each other during the season of love. 
In most other Locustidffi (but not according to Lundois 
in Decticus) the fema:lEs have rudiments of the stridu­
btory organs proper to the male; from whom it is 
probable that these have been Landois 
also found such rudiments on the uncleI' surface of the 
wing-covers of the female . Achetic1ffi, ancl on the 
femora of the female Acric1iidffi. In the Homoptera, 
also, the females have the proper musical apparatus 
in a ' functionless state; and we shall hereafter 
meet in otber c1ivisions of the animal kingdom 
with many instances of structures proper to the 
male being present in a rudimentary condition in the 
female. -

Landois has observed another important fact, 
namely, that in the females of the Acridiidre, the 
striclulating teeth on the femora remain throuahout o . 

. life in the same conc1ition in which they first ap-
pear diuing the larval state in both sexes. In 
the males, 01\ the other hand, they . become further 
developed, and acquire their perfect structure at 
the last moult, wben the insect is mature and ready 
to breed. 

From ' the facts now given, we see that the means by 
which the males of the Orthoptera produce their sounds 
are extremely diversified, and are altogether different 
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from those employed by the Homoptera. 43 But 
throughout the animal kingdom we often find the 
same object gained by the most diversified means; 
this seems due to the whole organisation having under­
gone multifarious changes in the course of ages, and as 
part after part varied different variations were taken 
advantage of for the same general purpose. The 
diversity of means for producing sound in the three 
families of the Orthoptera and in the Homoptera, 
impresses the mind with the high importance of these 
structures to the males, for the sake of eaIIing or 
aUuring the females. We need feel no surprise at the 
amount of modification which the Orthoptera have 
undergone in this respect, as we now know, from Dr. 
Scudder's remarkable discovery,44 that there has been 
more ,than ample time. This naturalist has lately 
found a. fossil insect in the Devonian formation of 
New Brunswick, which is furnished with "the well­
"known tympanum or stridulating apparatus of the 
"male Locustidre." The insect, though in most respects 
related to the Neurol)tera, appears, as is so often the 
case with very ancient forms, to connect the two 
related Orders of the Neuroptera and Orthoptera. 

I have but little more to say Gn the Orthoptera. 
Some of the species are very pugnacious: when two 
male field-crickets (G1'yllus campest1'is) are confined 
together, they fight till one kills the other;. and 
species of Mantis are described as manrouvrmg wIth 

43 L andois has recently found 
in .certain Orthopt era rudimen­
t ary structures similar 
to - the souncl-procluclllg 
in the Homopt era; and tb!s IS a 
surpd sing fact. See 'ZeIt schr. 

fUr wissensch. Zoo log.' B. xxii. 
H eft 3, 1871, p. 348. 

44 'Transact. Ent. Soc.' 3rd 
series vol. ii. (' Journal of 

p. 117.) 
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their sword-like front-limbs, like hussars with their 
sabres. T4e Chinese keep these insects in little 
bamboo cages, and match them like game-cocks.45 

With respect to colour, some exotic locusts are beauti­
fully ornamented; the posterior wings being marke.c1 
with red, blue, and black; but as throughout the 
Order the sexes rarely differ much in colour, it is not 
probable that they owe their bright tints to sexual 
selectiolf. Conspicuous colours may be of use to these 
insects, by · giving notice that they are unpal atable. 
Thus it has been observed 46 that a bright-colourec1 
Indian locust was invariably reject ec1 when offered to 
birds anc1lizards. Some cases, however, are known of 
sexual differences in colour in this Order. The male 
of an American cricket 47 is described as being as 
white as ivory, whilst the female varies from almost 
white to greenish-yellow or dusky. Mr. Walsh informs 
me that the adult male of Spect1'u?n (one of 
the Phasmidre) "is of a shining brownish-yellow 
" colour; the adult female being of a dull, opaque, 
"cinereous brown; the young of both sexes being /' 
"green." Lastly, r may mention that the male of 
one curious kind of cricket 48 is furnishecl with" a long 
"membranous appendage, which falls over the face like 
" a veil; " but what its use may be, is not known. . 
. Order, Neu1'oPrtera'-h LIE·ttle here be except 
as to colour. n t e j phemendre the sexes often . 

46 ·West lVood, 'Modern Class. 
of In sects,' vol. i. p. 42,; for 
crickets, p. 445. 

40 Mr. Oh. Horne, in 'Proc. 
Ent. Soc.' May 3, 1869, p. xii. 

47 The CEcantlms nivalis. 
Harris, 'Insects of New Eng-

land,' 1842, p. 124. Tl t 
sexes of CE 1 1e IVO 
··tT . pe lucidus of Europe 

QCI .er, 1 hear from Victor 
al us, III nearly the 

manner. same 

dPlatyblemnns: Westwood 
o ern Class.' vol. i. p. 447. ' 
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differ slightly in their obscure tints; 49 but it is not 
probable that the males are thus rendered attractive 
to the females. The Libelluliche, or dragon-flies, are 
ornamented with splendid green, blue, yellow, and 
vermilion metallic tints; and the sexes often differ. 
Thus, as Prof: Westwood remarks/o the males of some 
of the Agrionidre, "are of a rich blue with black wino-s u, 
"whilst the females are fine green with colourless 
"wings." But in Ag1'ion these colours are 
exactly reversed in the two se;es. 51 In the extensive 
N. American genus of Hetrerina, the males alone have 
a beautiful carmine spot at the base of each wing. In 
Anax the basal part of the abdomen in the male 
is a vivic1 ultramarine blue, and in the female grass­
green. In the allied genus Gomphus, on the other 
hand, and in some other genera, the sexes differ but 
little in colour. In closely-allied forms throughout 
the animal kingdom, similar cases· of the sexes differing 
greatly, or very little, or not at all, are of frequent 
occurrence. Al though there is so wide a difference in 
colour betweeen the sexes of many Libellulidre, it is 
often difficult to say which is the more brilliant; and 
the ordinary coloration of the two sexes is reversed, as 
we have just seen, in one species of Agrion. It is not 
probable that their colours in any case have been 
gained as. a protection. Mr. MacLachlan, ' who has 
closely attenc1ed to this family, .writes to me that 
dragon-flies-the tyrants of the the 
least liable of ,any insect to be attacked by ,bIrds or 

49 B. D. Walsh, the' Pseuclo­
neuroptera of lllillOis,' ill 'Proe. 
Ent. Soc. of Philadelphia,' 1862, 

p. 361. , I" 37 
60 , Modern Class. vo .11. p. . 

51 Walsh, ibid. p. 381. I am 
indebted to this naturalist for 
the following facts on Hetrerina. 
Anax, alld Gomphus. 
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oth er enemi es, and he believes that their bri ght colours 
serve as a sexual attr action. . Certain drag on-flies 
apparently are attr acted by parti cular colours : Mr. 
P atterson observecl 52 that the Agrionid re, of which the 
males 'are blu e, settl ed in number s on th e blue float of 
a lin e; whilst two oth er species were attrac ted . /. 
by shinin g whit e colours. . 

It is an int erestin g fact, ·first noticed by Schelver, 
th at, in several genera belonging to two sub-families, 
the males on first emergenc e from the pupal state, are 
coloured exactly like th e females ; but that th eir 
bodies in a short tim e assume a conspicuous milk y­
blue tint, owing to the exudation of a kind of oil, 
soluble in eth er and alcohol. Mr.l\ fa cLachlan believes 
that in the male of Libellula dep1'essa this change of 
colour does not occur until nearly a fortn ight after 

. th e metamorph osis, when the sexes are ready to pair. 
Certain species of Neuroth emis present, according to 

Brauer,53 a curiou s case of dimo:;:phism, some of: th e 
females having ordin ary wings, whilst oth ers have 
th em " very richly netted, as in th e males of the same 
" species." Brauer " explains ' the phenomenon on ) 
" D arwinian princ iples by th e suppositi on that the 
' <"close netti ng of the veins is a secondary sexual 
" charac ter in th e males, which has been )abruptl y 
" transferred to some of the females, instead of, as 
" generally occurs , to all of them." Mr. MacLachlan 
informs me of anot her instance of dimorphi sm in 
several species of Agr ion, in which some indi viduals 
are of an orange colour, and these are invariably 
females. Thi s is probably a ease of reversion; for ih 

02 ' Tran sact. Ent . Soc.' vol. i. 
1836, p. lxxxi. 

03 See abstract in the ' Zoo­
logical Record' for 1867, p. 450. 
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the true Libellulre, when the sexes differ in colour, the 
females are orange or yellow; so that supposing 
Agrion to be descended from some primordial form 
which resembled the typic al Libellulre in its sexual 
characters, it would not be surprising that a tendency 
to vary in this manner should occur in the femal es 
alone. 

Although many dragon-flies are large, powerful, and 
fierce insects, the males have not been observed by 
Mr. MacLachl an to fight together, excepting, as he 
believes, in some of the smaller species of Agrion. In 
another group in this Order, namely, the Termit es 
or white ants, both sexes at the time of swarming may 
be seen running about, "the male after the female, 
"sometimes two chasing one female, and contending 
"with great eagerness who shall win the priz e." 54 
The Atropos pulsatoriu s is said to make a noise with 
its jaws, which is. answered by other individu als.55 

Order, Hym enopte?'a.-Th at inimitable observer, 1V!:. 
Fabre,5G in describin g the habits of Cerceris, a wasp­
like insect, r emarks that "fights frequently ensue 
"between the m n,les for the possession of some par-. 
"ticul ar female, who sits an apparently unconc erned 
"beholder of th e struggle for .supremacy, and when 
" the victory is decided, quietly flies away in company 
"with the conqueror." W estwood 5j says that the males 
of one of the saw-flies (Tenthr edin re) "have been found 

M Kirby and Spence, 'Intr o­
duct . to Entomol ogy,' vol. ii. 
1S1Er, p. 35. 

M R ouzeau, ' Les Facultes 
Mentales,' TOlD. i. p. 104. 

iii! See an int eresting artic le, 

, The Writings of Fabre,' in 
'Nat. R ist . Review,' .April1 S62, 
p.1 22. . 

57 'Journal of Proc. of Ento­
molog. Soc.' Sept. 7th, 1S63, p. 
169. 
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"fighting together, with their mandibles locked." As 
}}f. Fabre speaks of the mffles of Cerceris striving to 
obtain a particular female, it may be well tq bear in 
mind that insects belonging to this Order have the 
power of recognising each other after long intervals 
of time, and are deeply attached. For instance, Pierre 
Huber, whose accuracy no one doubts, separated some 
ants, and when, after an interval of foul' months, they 
met others which had formerly belonged to the same 
community, they recognised and caressed one another 
with their antennre. 'Had they been strangers they 
would have fought together. Again, when two com­
munities engage in a battle, the ants on the same 
side sometimes attack each other in the general con­
fusion, but they soon perceive their mistake, and the 
'one ant soothes the other. 58 

In this Order slight differences in colour, according 
to sex, are common, but conspicuous differences are 
rare except in the family of Bees; yet both sexes 
of certain groups are so brilliantly coloured-for 
instance in Chrysis, in which vermilion ancl metallic 
greens prevail-that we are tempted to attribute the 
:result to sexual selection. In the Ichneumoriidre 
according to Mr. Walsh, 59 the males are almost 
versally lighter-coloured than the females. On the 

>othei: hand, in the Tenthredinidre the males are gene­
rally darker than the females. In the Sil'icidre the 
sexes frequently differ; thus the male of Sirex 
}uvencus is banded with orange, whilst the female is 
dark purple; but it is difficult to say which sex is the 

68 P. Huber, ' Recherches sur 
les :Mceurs des Fourmis,' 1810, 
iP. 150, 165. 

• 
69 'P E roc. ntomolog Soc of 

Philadelphia' 1866 P'P .)38 
239. ' . , 

o 
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more ornamented. In Tre meru coZumbfE the female is 
much brighte r coloured .than the male. I am informed 
by nfr. F. Smith, that the male ants of several species 
are black, the females being testaceous. 

In the family of Bees, especially in solitary 
species, as I hear from the same entomologist, the sexes 
often differ in colour. The males are generally the 
brjghter, and in Bombus as well as in Apathus, much 
more variable in colour han the females. In Antho­

male is of a rich fulvous-brown, whilst 
the is quite black: .so are the females of several 
species of Xylocopa, the males being bright yellow. On 
the other hand the females of some speciea, as of An­

are much bri ghter coloured than the males. 
Such differences in colour can hardly be accounted for 
by the males being defenceless and thus requiring 
protection, whilst the females are well defended by 
their stings. H. Miiller,60 who has particularly at­
tended to the habits of bees, attribute s these aifferences 
in colour in chief part to sexual selection. That bees 
have a keen perception of colour is cert ain. H e says 
that the males search eagerly and fight for the 
possession of the females ; and he accounts 
such contests for the mandibles of the males being in 
certain species larger than those of the females. In 
some cases the males are far more num e:r;ous than 
the females, either early in the season, or at all times 
and places, or locally; whereas the females in other 
cases are appa rently in excess. In some species the 
more beautiful males appear to have been selected by 
the' females ; and in others the more beautiful females 

GO 'Anwendung d.r Dar\\llSchen Lehre auf Bienen.' Verh. d. 
n. J ahrg. xxix . 

VOL, I. 2 G 
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by the males. Consequentl y in certain genera (Miiller , 
p. 42) , th e males of t he several species differ mu ch in 
app earance, whil st th e females ar e almost indi stin­
gui shable; in oth er genera th e reverse occur s. H. 
l\fiiller beli eves (p. 82) that the colours gained by one 
sex through sexual selection have often been trans­
ferred in a vari able degree to the oth er sex, just as the 
poll en-coll ectin g apparatus of the female has oft en 
been transferred to th e male, to whom it is absolut ely 
useless.61 

]Jf'tttilla Eu?'opma a stridul atin g noise ; and 
accordin g to Gour eau 62 both sexes have this power. 
H e attribut es the sound to the fri ction of the thir d and 
prec eding abdomin al and I find that these 
surfaces marked wIth very fine concentri c rid ges ; 
but so is the projectin g thora cic collar int o which the 
head arti culates, and this collar, when scra t ched with 

61 M. Perrier in hi s 
'I a Selection 
D arwin ' (' Revue SClen tl?que, 
Feb. 1873, p . 868) , wItho u t 
appa rentl y reile.cted 
much on the subJect" objects 
that as the males of social bees 
are known to be produced from 
unfertil ised ova, they could 
t ransmit new the Ir 
m ale offspring . 15 au 
extraord inary obJectIOn. A 
female bee fertilised by a 
which p resen ted chm aeter 
facilita ting th e unIOn. of the 

)'enderin"" h1m m ore oc 0 Id 
tt t · to· the female, WOll a rae lye d . d 

I h.l·ch wou l pro lice aye "gs w 
onl f emales; but these young 

would nex t year prodllce 
I . .1 will it be preten ded 

ma es , an.. uld t' 
t hat such mal es wo nO )ll-

herit the characte rs of their 
male grandfather s ? T o tak e a 
case with ordin lLry animals as 
near ly parallel as possible: i f a 

of any white quadr uped 
or bU'd were crossed by a mal e 
of a black breed, and the mal e 
and fema le offspring were pair ed 
toge ther, will it be pretended 
that. the grandch ildren would 
not inheri t a te ndency t o black ­
n,essf rom th eir male granclfathe r ? 
'l he acq uirem en t of new charac­

by the sterile worke r-bees 
IS a much more difficult case bll t 
I have endeavoured to in 
my ' Origin of SVecies,' how 
these sterile beings are subjeqted 
to power of natura l selection. 
, - Quot ed by Westwood , 
.. Modern Clas s of I nsect s,' vol. 
11. p. 214. 
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th e point of a needle, emit s the proper sound. It is 
rather surpri sing that both sexes shoul c1 have th e 
power of stridul atin g, as the male is wingec1 and the 
female wingless. It is not orious that Bees express 
certain emotion s, as of anger, by the t one of th eir 
hummin g ; anc1 accorc1ing to H. Mii.ller .(p. 80), the 
males of some species make a peculiar singing noise 
whil st pur suing the females. 

Order, . Ooleoptera (Beetles). - Many beetles are 
coloured so as to r esemble the surfaces which they habi­
tually frequent , and th ey thu s escape detect ion by their 
enemies. Oth er species, for inst ance diamond-beetles, 
ar e orn amented with splendid colours, which are often 
arrange d in str ipes, spots,. crosses, ane1 other elegant 
patterns. Such colours can hardl y serve dir ectly as a. 
prot ectioh, except in the case of cer tai n flower-feedin g 
species; but they may serve as a warnin g or means of 
r ecognition, on the same prin cipl e as the phosphores­
<ience of the glow-worm. As with beetles the colour s 
of the t wo sexes are gener ally alike, we have no 
evic1ence that they have been gained throu gh sexual 
selection; but this is at least for th ey may 
have c1eveloped in one sex and th en t ransferr ed 
t o the other; and thi s view is even in some degree 
prob able in those groups which possess oth er we11-
mark ec1 secondary sexual characters. Blind beetle s, 
which canno t of course behold each oth er 's beauty, 
never, as I hear from 1\'[1'. Waterh ouse, jun ., exhibit 
bri ght colours , though they often have polished coat,s ; 
but the explanation of their obscurity may be that they 
gener ally inh abit caves and other obscure sta tions. 

Some Longicorns, especially cert ain Pri onidre, offer 
. 2 G 2 

• 
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an exception to the rule th at the sexes of beetles do not 
differ in colour . Most of these insects are lar ge and 
splendi clly coloured. The males in the genus Pyrodes, 63 
which I Eaw in . :;\[1'. Bates's collection, are genen i.lly 

. redd er but rather duller than the females, the latter 1 
being coloured of a more or less splendiel golden-green . 
On the other hand, in one <,pecies the male is golc1en­
green, th e female being richly tinted with reel and 
purpl e. In the genus Esme ralda the sexes. differ so 
great ly in colour th at th ey hav e been ranked as 
dist inct species; in one species both are of a beaut iful 
shining gre en, but the male has a red thora x. On the 
whole, as far as I could judg e, th e femal es of tho se 
P.rionidre, in which the sexes differ, are coloured more 
rich ly th an the and this does not accord with 
th e common ru le in regard to colour, when acquir ed _. 
through sexua l selection. . ----.,--..-----

A most l'emarll:!1ble distin ctio n hetW9on. th e sexes of 
many b edICE! is pre sentec l by t h e gteat horns which 
ri se from the head, thora x, and clypeus of th e males ; 
and in some few cases from the under surface of the 

os P?J1'odes p ulche1'1·i.mus, in 
whioh tho GCX08 diffor OODBpiou­
olla ly, bUH lJccll <lcHCr! beJ by 
Mr. Bates in 'Transact . Ellt . 
eoc.' 1869, p_ 50. I \Till specii'y 
tho fow oLhel' cases in which 1 
have benl'd of a difference in 
colour between the ,exes of 
beetles. Kirhy and Spence 
C' Intr oduct . to Entomo logy,' 
vol. iii. p. 301) mention a Uan­
tbaris, 1\1 eloe, Rbagium, and tbe 
Leptu?'a testacea; th e male. of 
the latt er beina testaceolls, WIth 
a black tbora;, and tbe fumale 
of a d uIl red all over. These 
two latter beetles belong to the 

fami ly of Longicorns. Messrs . 
ll. rl'rimon and Wat erboll. e 
jun. , inform me of two 
corns, viz., a Peritri chia and 
'l'richius, the male at' tho latter 
being m re obscurely coloured 
t hen the female. In Talus 
elonga.tus fhe male is black, and 
the iemale always, as it is 
believed, of a dark blue colol1J' 
with a red tborax. The male: 
also, of Orsod'J.cna atra , as I 
hrat' Mr. Wal sh, is 
the iemale (the so-called O. 
7'uficollis) bavin g a rufous 
thorax . 

• 
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body. These horns, in th e grea t family of the Lamelli­
corns, resemble those of various quadrup eds, such as 
stags, rhinoc eroses, &c., and are wonderful both from 
their size and diversified shapes. Instead of describing 
th em, I have given figur es of th e males and females of 
some of the more remarkable forms. (Figs. 16 to 20.) 
The females gene rally exhibit rudim ents of the horn s 
in the form of small knobs or ridg es ; but some are 
destitut e of even the slightest rudim ent. On the oth er 

. hand, th e horns are. nearly as well developed in the 
female as in the male of Phctnanls lancife r; and only a 
littl e less well developed in th e females of some oth er 
species of this genus and of Oopris. I am inform ed by 
l\fr. Bat es that the horns do not differ in any manner 
corresponding with the more imp ortan t characteristic 
differences betwee n the several subdivi sions of the 

Fig. 16. Chalcosoma nUns. Upp er figure, male (reduced); lower figure, femal e 
. (nat. size). 
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FIg. 17. Copds l, ldis. (Left. bund ligures, mules.) 

'/ 

Fir. 18. Phnll(\' ns fuuun s. 

F ig. Dipelicus canlori. 

Fi g . 20. Ollthophngus rangi!er, enlargeJ . 
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family: thus within the same section of the genus 
Onthophagus, there are species which have a single 
horn, and others which have two. 

In almost aU' cases, "the horn s are remarkable from 
their excessive yariability; so that a graduat ed series 
can be formed , from the most highly developed males 
to oth ers so degenera t e that they can bar ely be dis­
tin guished from th e females. Mr. Walsh 64 found that 
in Phanm u8 (JC/;rn?j eru the horn s were thrice as long in 
some males as in others. Mr. Bates, after oAarpjll iIlg 

above a 'hundr ed males of rang/fer (fig. 
20), thought that he had at last discovered a species 
in which the horn s did not vary; but further research 
proved the contrary. 

Th e extr aordinary size of the horn s, and their wielely 
<lifferent st ructure in closely-alli ed forms, indicat e that 
they have been formed for Bome purpo se ; but their 
excessive variability in the males of the same species 
leads to the inference that ihis purpo se cannot be of a 
definite nature. The horns do not show marks of 
friction, as if used for any ordin ary work. Some 
authors suppose 65 that as the males wander about 
'much more than the females, they require horns as a 
defence against their enemies ; but as the horns are 
often blunt, they do not seem well adapted.for defence. 
The most obvious conjectur e is that th ey are used by 
th e males for fighting together; but the males have 
never been observed to ficrht· nor could Mr. Bates , f 0 , 
a tel' a careful examination of numerous species, fincl 
any sufficient evidence in their mutil ated or broken , 

0:1 'Proc. Entomolog. Boc. of duct . Entomol og.' vol. iii. p. 
rbj adelphia ,' U:l64, p. 228. 300. 

KIrby and Spence, 'Intro-
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condition, of their having been thu s used. If the 
males had been habitu al fighter s, the size of their 
bodies would probably have been incr eased throu gh 
S6xual selection, so as to have exceeded that of th e 
females ; but Mr. Bates, ,after comparin g the two sexes 
in above a hundr ed species of the Copridffi , did not finel 
any marked difference in thi s respect amongst well­
developed individuals. In Lathru s, moreover, a beetle 
belonging to the same greab division of the Lamelli­
corns, the males are known to fight, but are not p.ro­
vided with horn s, though their mandibles are much 

, larger than those of the female. 
The conclusion that the horn s have been acquir ed 

as ornaments is that which best agrees with the fact 
of their Laving been so immensely, yt t not fixedly , 
developed,- as shewn by their extreme variability in 
the same species, and by th eir extreme diversity in 
closely-allied species. Thi s view will at first appear 
extremely improbable ; b-qt we shall hereafter finel 
with many animals standing much hi gher in the scale, 
namely fishes, amphibians, reptil es and bir ds, that 
various kinds of crests, knobs, horns and combs have 
been developed apparentl y for thi s sole purp ose. 

The males of Onitis f urcifer ·(fig. 21), anei of some 
other of th e genus, are furni shed with singular 
proj ections on their anterior femora, and with· a grea t 
fork or pair of horns on th e lower surface of the. 
thorax. J uc1ging from other insects, these may aid the 
male in clinging to the female. Alth ough the males . 
have not even a trace of a horn on th e upper sur'face 
of the body, yet the females plainly exhibit a rudim ent "t 
of a single horn on the head (fig. 22, a), and of a crest 
(b) on th e thor ax. That the slight thoracic crest in 
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the female is a rudiment of a projection proper to the 
male, though entirely absent in the male of this 
particular species, is clear: for the female of 
bison (a genus which comes next to Onitis) has a 

Fig. 21. Onitis furcifer, 
mule viewed from be· 
neath. 

r 
th 
J 

Fig. 22. fignre. male of Onitis [ureifer, viewed 
huerally. Rlgbt-band figure, female. a. Rudiment of 
cephalic horn. b. Trace of thoracic born or crest. 

similar slight crest on the thorax, and the male bears 
a great projection in the same situation. So, again, 
there can hardly be a doubt that the little point (a) on 
the head of the female Gllitis furcifer, as well as on the 
head of the females of two or three allied species, 
is a rudimentary representative of the cephalic horn, 
which is common to the males 'of so many Lamellicorn 
beetles, as in Phameus (fig. 18). 

The old belief that rudiments have been created to 
complete the scheme o'f nature is here so far from 
holding good, that we have a complete inversion of. 
the ordinary state of things in the family, We may 
reasonably suspect that the males originally bore horns 
arid transferred them to the females in a rudimentary 
condition, as in so many other Lamellicorns. Why the 
males subsequently lost their horns, we know not; but 
this may have been caused through the principle of 
compensation, owing to the development of the large 
horns and projections on the lower surface; and as 
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these are confined to the males, the rudiment s of the 
upper horns on the females would not have been thus 
obliterated. 

The case& hith erto given r efer to the Lamellicorn s, 
but the males of some few other beetles, belongin g to ' 
two widely. distinct group s, namely, the Curculi onidre 
and Staphylinidre, are furnish ed' with horns-in the 
former on the lower surface of the body,66 in the latter 
on the u}Jper .surface of the head and thor ax. In th e 
Staphylinid re, the horns of the males are extraordinarily 
variable in the same species, just as we have seen with 
the Lamellicorn s. In Siagonium we have a case of 
dimorphism, for the males can be divided into two sets, 
differing greatly in the size of their bodies ancl in the 

Fig. 23. Bledius tau rus, magnilkd. Left·baod male ; right-han d figure, female. 

of . their horn s, without int ermedi ate 
gra dations. In a species , of Bledius (fig. 23), also 
belonging to the Staphylinid re, Professor Westwood 
states that, "male specimens can be found in th e same 

. " locality in which th e centr al horn of the thor ax is 
" very large, but th e horn s of the head quit e rudim en­
" tal' and oth ers in which the thoracic horn is much , ' 
"short er, whil st th e protuberance s on the head are 
"long." 67 H ere we apparen tly have a case of compen-

66 Kirby and Spence , '!l:tr o­
duct . Entomolog.' vol. lll. p. 
329. 

G7 ' Modern ClassiAcat ion of 
I nsects,' vol. i. p. 172 ; Sin go-

nium, p. 172. In the Briti sh 
Museum I noticed one male 
specimen Of SiaC10nium in an 
intermedi ate conditi on, so that 
the dimorphi sm is not str ict . 

I 
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sation, which thl'oWS light on th at just given, of th e 
supposed loss of .the upp er horn s by the males of Onitis. 

L aw of BattZe.-Some .male beetles, which seem ill­
fitt ed for fighting, neverth eless engage in conflicts for 
th e possession of the females. 1\1r. 'Wallace 68 saw two 
males of a lin ear beetle with 
a much elonga ted rostrum, "fi ghtip.g for a female, who 
"stood close by bu sy at her boring . They pushed at 
" each oth er with their rostra, and clawed a nd thump ed, 
" apparentl y in the greatest rage." The:small er male, 
however, "soon ran away , acknowledging him self' 
"va nqui shed." In some few cases male beetles are well 
ada pted for fightin g, by possessing great toothed 
mandibl es, much larger than tho se of the females. 
Thi s is the case with th e common stag-beetle 

th e males of which emerge from the pu pal 
state about a week before the oth er sex, so that several 
may often be seen pur suing the same female. At this 
season they engage in fierce conflicts. When Mr. A. 
R. Davis 69 enclosed two males with one female in a 
box, the larger male severely pinch ed the smaller one, 
until he resigned his pretensions. A fri end inform s 
me that when a boy he often put the males together to 
see them fight, and he notic ed that they were much 
bolder and fiercer than the females, as with the higher 
animals. The males woulcl seize hold of. his finger, if 
h eld in front of th em but not so the females, alth ough 
they have sh:onger Jaws. The males of many of the 
Lupanidre, as well as of the above-mention ed Leptorh yn-

6S 'Th Ml . " e a ay ArchIpelago,' 
V?l. 11. 1869, p. 276. Riley, 
Su.:th 'H eport on insects of 
Missouri,' 1874, p. 115. 

69 ' Entomological Magazine,' 

vol. i. 1833, p. 82. See Rlso on 
the coufiiclS of this species, 
Kirby a nd Spence , ibid . voL ii i. 
p. 314; and W estwood, ibid. 
vol. i. p. 187. 
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chus, are larger and more powerful insects than the 
females. The two sexes of L ethrus cephalotes (one of 
the L amelli corns) inh abit the same burrow; and the 
male has larg er mandibl es than the female. If, durin g 
the breeding season, a str ange male attempts to enter 
the burro w, he is att acked; th e female does not remain 
passive, but closes th e mouth of 'the burrow, and en­
com'ages her mate by continu ally pushing him on from 
behind; and th e battl e lasts until the aggr essor is kill ed 
or runs away.70 The t wo sexes of another Lamellicorn 
beetle, the Cicat1-icosu.s, live in pairs, and seem 
much attached to each 'oth er; the male excit es the 
females to roll th e balls of dun g in which the oya are 
deposit ed; and if she is removed, he becomes much 
agi·tated. If the male is removed the female ceases all 
work, and as M. Brul eri e 71 believes, would remain on 
the same spot until she died . 
. The grea t mandibl es of the male Luc anid re are 

extremely variable both in size . and structur e, and in 
thi s respect resembl e the horns on th e head and thor ax 
of many male Lamellicorn s and Staphylinid re. A 
perfect series can be formed from th e best-provid ed to 
th e worst-pr ovided or degenera te males. Althou gh the 
mandibl es of the common stag-beetl e, and prob ably of 
many oth er species, are used as efficient weapons for 
fighting, it is doubtful whether their great size can 
thu s be account ed for. We have seen that they are 
used by th e elaph'us of N. America seiz­
ing the female. As they so conspicuou s and so 
elegantly branched , and as owmg to their great leng1Jl 

70 Quoted 'from Fischer, in F rance,' 1866 as quoted in 
'D ict. Class. d'Hist. Nat.' tom. 'Journal of 'Tr avel,' by A, 
x . p. 324. Murray, 1868, p. 13ti. 

n 'Ann. Soc. Ent omolog. 

o 
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they are not well adapted. for pinching, the suspicion 
has crossed my milld that they may in' addition serve 
as an ornament, lik e the horn s on 
the head and thorax of the various 
species above described. The 
male Grantii of S. 
Chile-a splendid beetle belong­
ing to the same family-h as enor­
mously developed mandibl es (fig. 
24); he is bold and pugnaciou s ; 
when threatened he faces round, 
opens his great jaws, and at the 
same tim e stri dula tes loudly. But 
the mandible s were not strong 
enough to pin ch my finger so as 
to cause actua l pain. 

Sexual selection, ' which impli es 
the possession of considerable per­
ceptive . powers and ' of strong 
passions, seems to have been more 
effective with the Lame1.licorns 
than with any other family of 
beetles. With some species the 
males are provided with weapons 
for fighting; some live in pairs 
and show mutual affection ; m::my 
have the power of stridul ating 
when excited; many are furnished 
with the most extraordinary f 
horn s, apparent ly for the sake of Fig. 21. Cbin.ognatbu s Grautii, 

reducerl. figure, mate ; 

ornament; and some, which are lower figure, femate. 

diurnal in their habit s, are gorgeou sly colom ed. 
Lastly, several of the largest beetles in the world 
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. belong to this family, which was placed by Linnreus ' 
and Fabricius at the head ofthe Orc1er.72 

St1'idulating M·ganB.--':"Beetles belonging to many 
and widely distinct families possess these organs. 
The ' sound thus produced can sometimes be heard at 
the distance of several feet or even yards,73 but it is 
not 'comparable with that made by the Ortboptera. 
The 'rasp generally consists of a nari'ow, slightly­
raised surface, crossed by very fine, parallel ribs, 
sometimes so fine as to cause iridescent colours, ancl 
having a very elegant appearance under the micro­
scope. In some cases, as with Typhceus, minute, 
bristly or scale-like prominences, with which the whole 
surrounding surface is covered in approximately ' 
parallel lines. could be traced passing into the ribs of 
the rasp . The transition takes place by their be­
coming confluent and straight, and at the same time 
more prominent and smooth. A hard ridge on n.n. 
adjoining part of the body serves as the scraper for 
the rasp, but this scraper in some cases has been 
specially modified for the purpose. It is rapidly 
moved across the rasp, or conversely the i-asp across 
the scraper. 

These organs are situated in widely different posi­
tions. In the carrion-beetles (Necrophorus) two 
parallel rasps ('I', fig. 25) stand on the dorsal surfape 
of the fifth segment, rasp 74 

of 126 to 140 fine nbs. These nbs are scraped against 
the posterior margins of the elytra, a small portion. 

72 Westwood, 'Modern Class.' 
vol. i. p. 184. 

78 \;V ollaston, 'On certain 
Musical Curculionidre,' 'Annals 
and Mag. of Nat. Hist.' vol. vi. 

1860, p. 14 . 
• 74 Landois, 'Zeitschrift flir 

WISS. Zoolog.' B. xvii 1867 s 
127. " . 

o 
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of which projects beyond the general outline. In 
many Crioceridre, and in Clythm (one of the 
Chrysomelidre), and in some Tenebrionid re, &C.,75 the 
rasp is seated on the dorsal ' apex of the abdomen, on 
the pygidium or pro-pygidium, and is scraped in the 
same manner by the elytra . In H eterocerus, which 
belongs to another family, the rasps are placed on the 
sides of the first abdominal segment, and are scraped, 
by ridg es on the femora.7G In certain Curculionic1re 

Fig. 25. Necropborus (from Landoi.). r. The two rasps. Left- hand figure, part of 
the rasp highly 

ana Carabidre,77 the parts are completely revers ed in 
positi on, for the rasps are seated on the inferior surface 

75 I am greatly indebt ed to 
Mr. G. R. Crotch for having 

' sent me mnny prepared speci­
of various beetles helong­

ing to thes e three families and 
to others, as well as for valuable 
information . He believes that 
the power of stridulation in the 
Cly,tbra has not been previously 
observed. I am also much in­
debt ed to Mr. E. W. Jans on, 
for informati on and specimens. 
1 may add that my son, Mr. F. 
Darwin, finds th at Dermest es 
m U1'inu s str idulates, but he 
searched in vain for the ap-" 

Scolytus has lately 
been described by Dr. Chapman 
as a stridulator, in the' Entomo -

logist's Monthly Magazine,' vol. 
vi. p. 130. 

76 Schiodte, translat ed in 
, Anna ls and Mag. of Nat . Hist: 
vol. xx. 1867, p. 37. 

'i7 Westring has ilescrihed 
(Kroyer, ' Nilt nrhi st. T idskrift,' 
B. ii. 1848--49, p. 334) the 
str idulati ng organs in tbese two, 
as well as in other families. 10. 
the Carabidre I have examined 
Elaphn!s uliginosus and Blethisce 

sent to me by Mr. 
Crotcb . In Blethisa tbe tran s­
verse ridaes on the furr owed 
border at the abdominal seg­
ment do not, as far as I could 
judg e, come into play in 
scraping the rasps on the elytra. 
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of the elytra, near their apices, or along their outer 
margins, and the edges of the abdominal ·segments 
serve as the scrapers. In Hermanni (one of 
Dytiscidre or water-beetles) a strong ridge runs parallel 
and near to the sutural margin of the elytra, and is 
crossed by ribs, coarse , in the middle part, but be­
coming gradually finer at both ends, especially at the 
upper end; when this insect is held under water or in 
the air, a stridulating noise is produced by the extreme 

r horny margin of the abdomen being 
/ scraped against the rasps . . In a great 

number of long-horned beetles (Longi­

8 
26. Bind-leg of 

Gcolrupes 
rius tfromL.nrl ois). 
r . Ha.sp. c. Cosu. 

Femur. t. Tib ia. 
tr. TaIbi. 

cornia) the organs are situated quite 
otherwise, the rasp being on the meso­
thol:ax, which is rubbed hgainst the 
pro-thorax; L tLlldois counted 238 very 

. fine ribs on the rasp of Ce1'a1nbyw heros. 
Many Lamellicorns have the power 

of stridulating, and the organs differ 
greatly in position. Some species stri­
dulate very loudly, so that Mr. 
F. Smith . caught a Tro w sabttlosus, a 
gamekeeper, who stood by, thought 
he had caught a mouse; but I failed 

to discover the proper organs in this beetl e. In Geo­
trup es and Typhoous, a narrow rid ge runs obliquely 
across (r, fig. 2.6) the of (having 
in G. siercomr2US 84. nbs),. whlCh IS scraped by· a 
specially projecting part of one of the abdominal· seg­
ments. In the nearly Copris ltma1-is, an exces­
sively narrow fine rasp runs along the.,sutural margin 
of the elytra, with another short rasp near the basal 
outer margin; but in some other Coprini the rasp is 
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seated, according to Leconte,'S on the dorsal sltrface of 
the abdo.:nen. In Oryctes it is seated on the pro­
pygidium; and, accordin g to .the entomologist, 
in some other Dynastini , on the und er surface of the 

) I' elytra. Lastly, Westrin g states that in Ornaloplicb 
b?"unnea the rasp is placed on the pro-sternum, and the 
scraper on the meta-sternum, the parts thus occupying 
the under surface of th e body, instead of the upp er 
surface as in the Longicorns. ' 

We thu s see that in th e different coleopterous 
families the stridul atin g .. gans are wonderfull y. 
diversifi'ed in position, but not much in structur e. 
Within the same family some species are provided 
with these organs,' and others are destitut e of them. 

p , 

This is int elligible, if we suppose that 
originally various beetles made a shuffiing or hissing 
noise by the rubbing together of any hanI and rough 
parts of their bodies, which happened to be in contac't; 
and that from the noise th1.1s proc1ucecl being in some 
way useful, the rough surfaces were gradually de­
veloped into regular str idulating organs. Some 
beetles as they move, now produce, intention­
ally or unint entionally, a shuffling noise, without 
possessing any proper organs for the purpose. Mr. 
Wallace informs me that th e Euchi1'US longimctnus (a 
Lamellicorn, with the anterior legs wonderfull y 
elongated in th e male) ·" makes, whilst moving, a low 
" hissing sound 'by the protrusion and contr action of 
" the abdomen; and when seized it produces a gratin g 
"sound by rubbin g its hinel-legs against the edges of 
• 
78 I am indebt ed to Mr. 

W alsh, of Ill inois, for' having 
sent roe extracts from Leconte's 

VOL. I . 

'In troduction to En tomology,' 
pp. 101, 143. 

2 n 
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"the e1ytra. " The hissing sound is clearly due to a 
narrow !'asp running along the sutural margin of each 
elykon; and I could likewise make the grating sound 
by rub1)ing the shagreened surface of the femur against r. 

the granul ated margin of the corresponding elytron; 
but I coulc1 not here detect any proper rasp; nor is it 
likely that I could have overlooked it in so large an 
insect. Aft er examining Cychrus, and ' reading what 
Westring has writt en about this beetle, it seems very 
doubtful wheth er it i)ossesses any true rasp, though it 
ha:; the power of emitting a sound . 
, From the an alogy of the Orthoptera and Homoptera, 
I expecte d to find th€l stridul ating or gans in th e 
Col@optel'a differing according t o sex; but L!mc1ois, 
who has caJ:efull y exa mined sever al species, observed 
no such difference; nor did Westring; nor did l\fr. G. 
R. Crotch in preparing the many specimens which he 
had the kindn ess to send me. Any difference in these 
organs, if sli ght , would, however, be difficult to det ect, 
on account of their great variability. ,Thus, in the first .· ... 1 
pair of specimens of N ec'rophorus hum ato?" and of Pelobi us ) 
which I examin ed, the rasp was considerably larger in 
the mal e than in the female; but not so with suc­
ceeding specimens. In stercora?"ius the rasp 
appe ared to me thi cker, opaquer, and more promin ent 
in. 'three mal es than in the same number of females '; 
in order, therefore, to discover wheth er the sexes 
differed in their power of stridulating, my son , Mr. F. 
Darwin, collected fifty-s even living specimens, which 
he separ ated into two lots, according as they mad e a 
gr eater or lesser noise, when held in the same 
H e then examin ed all these specim ens, and found that " 
the males were very nearly in the same proportion 
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to the females III both the lots. Mr. F. Smith has 
kept alive num erous spe cim ens of pseucla­
cori (Curculion ida3), and is convinced that both sexes 
stridul ate, and apparentl y in an equ al degree. 

I' Neverthele ss, th e po wer of stridul ating is cert ainly 
a sexual char acter in some few Coleopt era. Mr. Crotch 
discovered that the males alone of two species ' of 
H eliop athes (Ten ebrionid a3) possess stridul ating org ans. 
I examin ed five males 'of H. gi bbus, and in all these 
there was a well-d eveloped rasp, parti ally divided int o 
two, on the dorsal surface of the t ermin al abdomin al 
segm ent; whil st in th e same numb er of fem ales there 
was not even a l'lldimen t of the rasp , the membrane of 
this segment being tl'anSpal'tmt, and muohthinnel' 
than in the male. I n H. the male has 
a simil ar r asp, exceptin g that it is not parti ally divid ed 
into two port ions, and the female is compl etely desti­
tute of thi s organ; th e' male in addi tion has on th e· 
apical margin s of the elytr a, on each side o£ the sutur e, 
thr ee or four short longitudin al ridg es,. which ar e 
crossed by extr emely fine rib s, para llel to and r e­
se mblin g tho se on the abdo min al r asp; wheth er these 
ridg es serve as an ind ependent r asp, or as a scraper for 
the abdomin al rasp, I could not decide : the female 
exhibit s no trace of thi s latter stru ctur e. 

Again, ,in th'ree species of the L amelli corn genus 
Ory ctes, we have a nearly parall el case . In the females 
of O. gryp htbS and nasioM 'nis th e rib s on the rasp of th e 
pro-pyg idium are less continuou s and less dis tin ct thall 
in the males; but the difference is that the whol e 
up per sur face of thi s seg ment, when held in th e proper 
li gh t, is seen t o be clothed with hairs, which are absen t 
or are represented by excessively fine down in the 

2 IT 2 
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males. It be noti ced that in all Coleopt era the 
effective part of the r asp is of hairs. In O. 
senegaZensis th e difference betw een th e sexes is mor e 
strongly marked, and thi s is best seen wh en the proper 
abclominal segment is cleaned and viewecl as a tr ans­
parent object. In the fem ale the whol e surface is 
cover ed with littl e separ ate crest s, bearin g spin es ; 
whil st in the male these crests in. proc eedin g tow ards 
the apex, mor e and more conflu ent , r egular , 
and naked ; so that thr ee-fourths of th e segm ent is 
covered with extr emely fine parall el rib s, which are 
quit e absent in th e female. In the females, how ever, 
of all thre e species of Oryctes, a . sli ght g rating or 
stridul ating sound is prodllced , wh en th e abdomen of a 
softened specimen is pushed backwards and forwards. 

In the case of the H eliop ath es and Oryct es there d m 
hardly be a doubt that the males stridul ate in ord er to 
call or to excite the femal e3 ; but with most beetles 
the stridul ation apparently serves both sexes as a 
mutu al call. Beetles stridul ate und er various emotion s, 
.in the same manner as birds use th eir for many ( 
purpo ses besides singing to their mates. The great 
Chiasognathu s st.ridulates in· ang er or defiance ; many 
species do ' the same from distress or fear, if held so 
that th ey cannot escape; by strikin g th e holl ow stems 
of trees in th e Canary I slands, Messrs. Woll aston and 
Crotch' were able to discover the presenc e of beetles 
belongin g to th e 'genu s Acalles by their stridul ation. 
L astly, the male Ateuchu s stridul ates to encourage th e 
female in her work , .and from distre ss when she is 
removed.79 Some natur alist s believe that beetle s make 

79 M. P. de Brul erip, as quoted in 'Journal of Travel,' A. 
Murr ay, voL i. 1868, p. 135. 
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t h is noise t o fri ghten away th eir enemies ; but I can ­
not think that a quadrup ed or bird , able to devour a 
large beetle, would be fri ghtened by so slight a sound. 
The belief that the stridul ation serves as a sexual call 
is supported by the fact that death-ticks 

are well kno wn to answer each other 's 
t icking, and, as I have my self observed, a t apping noise 
a rtifi cially made. Mr. D oubl eday also informs me th at 
h e has sometimes observed a female tickin g,SO and in 
an hour or ' two aft erwards has found her unit ed with a 
male, and on one occasion surr ounded by several males. 
F inally, it is probable that the t wo sexes of many kinds 
of beetles were at first ena'Qled t o find each other by 
t lie slight shuffiin g noise produ ced by the rubbing 
togeth er of the adj oining hard parts of their bodies ; 
and that as t hose males or females which made the 
g reate st noise succeeded bes t in findin g partn ers, 
rugositi es on various par ts of their bodies were gradu­
ally developed by means of sexual selectio n into tru e 

r' ·stridul ating organs. 

80 According to Mr. Double­
day, "the noise is prod uced by 
" the insect raising itself on its 
" legs as h igh as it can and then 
:: . its thorax five or six 

lU rapid successiou, 
.. agaInst . substanc e upon 

whIch It IS sit tinO'." F or 
referer:ces OJ?- this sU"'bject see 
L andOls, ' Zeltsch l'ift fUr wissen. 

Zoolog.' B. xvii. s. 131.. Oliver 
(as quot ed by Kll'by and 

Spence, ' Intl'oduct.' vol. . i i. p. 
th at the female of 

st1'ia ta produces a rather loud 
sound by strikin g her abdomen 
against any hard 
" and that the male, obedient 
" to this call, soon att ends her, 
" and they pair." 
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CHAPTER XI. 

INSECTS, continttecl.-ORDER LEPIDOPTERA. 

(nUTTERFLIES AND MOTHS.) 

Courtship of butt erflies-Battles-Ti cking noise-Colour s common 
to both sexes, or more brilliant in the males-Examples-Not 
due to the direct action of the conditions of life- Colours adapted 
for protection-Col ours of moths-Display-Perceptive 
of the Lepidoptera-Variability-C auses of the difference ill 

colour between the males and females-Mimicry, female butter­
flies more brilliantly coloured than the males-Bright colours of 
caterpillars-Summ ary and concluding remarh on the secondary 
sexual characters of insects-Birds and insects compared. 

IN this great Order the most int eresting points for us 
are the c1ifferences in colour between th e sexes of the 
same species, and between the distinct species of · the 
same genus. Nearly the whole of the followinO' chap-

. . b 

t er will ·be devoted to thi s subject; but I will first 
make a few remarks on one or two other points. 
Several males may often be seen pursuing crowding 
round the same female. Their courtship appeal:s to be 
a prolongec1 affair, for I have frequently watched one 
or more males pirouetting round a female until I waS 
tired, without seeing the end of the courtship. . 
A. G. Butl er also informs me that he has several times 
watchec1 a male courting a female for a full quarte r of 
an hour ; but she pertinaciously refused him, and at 

, .. 
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last settled on the ground and closed her wings, so as 
to escape from his addresses. 

Althou gh butterflies are weak and fragile creatures, 
they are pugnacious, and an Emperor butterfly 1 has 
been captmed with the tips of its wings broken from 
a conflict with another male. Mr. Collingwood, in 
speaking of the · frequ ent battles between the butt erflies 
of Borneo, says, "Th ey whirl rounel each other with 
" the greatest rapidity, and appear to be incited by the 
" great est ferocity." 

The Ag81'onla f81'onict makes a noise like that pro­
'duced by a tooth ed wheel passing under a spring catch, 
and which can be · heard at the distance of several 
yards: I thi s sound at Rio de J aneiro, only 
when two of these butt erflies were chasing each other 
in an irr egular course, so that it is probably made 
during the court ship of the sexes.2 

Some moth s also proeluce sounds; for instance, th e 
males of Theeophont fovea. On two occasions 1\11'. F . 
Buchanan White 3 heard a sharp quick noise made by 
the male of Hylophila pntsinanct, and which he believes 
to be produced, as in Cicada, by an elast ic membran e, 
furni shed. with a muscle. H e quotes, also, Guenee, 
that Setina produ ces a sound like the ticking of a 
watch, apparently by the aiel of "two large tympani-

. 1 Apatum I 1'is: ' The Ento­
mologist's ·Weekly Int elligence,' 
1859, p. 139. For the Bornean 
Buttertiies, see C. Collingwood, 
, Rambles of a Naturalist,' 1868, 
p.183. 

.. 2 See my 'J our:qal of Re­
searches,' 1845, p. 33. Mr. 
Doubleday has detected C' Proc. 
Ent. Soc.' 3rd, 18,1,0, p. 
123) a peculia r membranous sac 

at the base of the front wings, 
which is probably connecled 
with the production ofth e sound. 
For the case of 'l'hecophora, 
see 'Zoological Record,' 1869, 
p. 401. For Mr. Buchanan 
vVbite's observat ions, ' '1'he 
Scotti sh Naturalist,' July 1872, 
p.214. 

S 'The Scotti sh Naturali st,' 
July 1872, p. 213. 
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"form vesicles, situated in the pectoral region;" and 
these" are much more developecl in the male than in 
" the female." Hence the sound-producing organs in 
the Lepidoptera appear to stand in some relation with 
the sexual functions. I have not alluded to the well- , 
known noise made by the Death's Head Sphinx, for it 
is generally heard soon after the moth has emerged 
from its cocoon. 

Girard has always observed that the musky odour, 
which is . emitted by two species of Sphinx moths, is 
peculiar to the males; 4 and in the higher classes we 
shall meet with many instances of the males alone 
being odoriferous. 

Everyone must have admirecl the extreme beauty of 
. many butterflies' and of some moths; and it may be 

askecl, are their and diversified patterns the 
result o( the direct action of the physical conditions 
to which these insects have been exposed, without 
any benefit being thus derived? Or have successive 
variations been accumulated and determined as a 
protection, or for some unknown purpose, or that one 
sex may be attractive to the other? And, again, what 
is the meaning of the colours being widely different in 
the males and females of certain spe.cies, and alike in 
the two sexes of other species of the same genus? ' 
Before attempting to answer these questions a body of 
facts must be given. 

With our beautiful English butterflies, the admiral 
peacock, anel painted as well as man; 
others, the sexes are ahke. ThIS IS also the case with 
the magnificent Heliconidre, and most of the Danaidre 0 

In the tropics. But in certain other tropical groups, 
'1 Record,' 347. 
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and in some of our English butterflies, as the purple 
emperor, orange-tip, &c. (Apatu?'a I?'is and Anthoeha?'is 
earclamines), the sexes cliffeI' either greatly or slightly 
in colour. No language suffices to describe the splen­
dour of the males of some tropical species. Even 
within the same genus we often find species presenting 
extraordinary differences between the sexes, whilst 
others have their sexes closely alike. Thus in the 
South American genus Epicalia, Mr. to whom t 
am indebted for most of the following facts, and for 
looking over this whole discussion, informs me that he 
knows twelve species, the two sexes of which haunt 
the same stations (and this is not always the case with 
hutterflies), and which, therefore, cannot have been 
differently affected by external conditions. 5 In nine 
of these twelve species the males rank amongst the most 
brilliant of all butterflies, and cliffeI' so greatly from 
the comparatively plain females that they were formerly 
placed in distinct genera. The females of these nine 
species resemble each other in their general type of 
coloration; and they likewise resemble both ·sexes of 
the species in several allied genera, found in various 
parts of the world. Hence we may infer that these 
nine species, and probably all the others of the genus, 
are descende.d from an ancestral form which w:as 
coloured in nearly the same manner. In the tenth 
species the female still retains the same 
colouring, but the male resembles her, so that he IS 

coloured in a much less gaudy and contrasted manner 
than the males of the previous species. In the eleventh 
Q -

5 See also Mr. Bates's paper 
in ' Proc. Ent. Soc. of Philad el-

hl'a ' 1865 p. 206. Also Mr. p ,,' b' t . 
Wallace on the same su , III 

regard to Diadema, in ' Transact. 
Entomolo l!:. Soc. of London,' 
1869, p. 278. 



174 THE DESCENT OF l\IAN. P ART II. .' 
and twelfth species, the females depart from the usual 
typ e, for they are gaily decorated almost like the males, 
but in a somewhat less degree. Hence in these two 
latter species the bri ght colours of the males seem to 
have been transferred to the females; whilst in the 
tenth species the male has either retained or recovered 
the plain colours of the female, as well as of the par ent­
form of the genus. The sexes in these three cases 
have thus been renderecl nearly alike, thou gh in ' an 
opposite manner. In the allied genus 'Euba gis, both 
sexes of some of the ,species are plain-coloured and 
nearly alike; whilst with the greater number the males 
are decorated with beautiful metallic tint s in a diver si­
fiedmann er, and cliffer much from their females. The 
females throu ghout the genus retain the same general 
style of colouring, so that they resemble one anoth er 
much more closely than they resemble their own males. 

In the genus P apilio, all the species of the }Eneas 
group are remarkable for their conspicuous and 
stron gly contr asted colours, and they illu strate the 
frequent tendency to gradation in the amount of differ­
ence between the sexes. In a few species, for ins tance 
in P. ascc£nius, the males and females are alike ; in 
other s _ the males are eith er a littl e bright er, or very 
much more superb th an the females. The genus 
J unonia, alli ed to our Vanessre, offers a nearly parallel 
case, for althou gh ' the sexes of most of the species 
resemble each oth er, and are dest.itute of rich colours, 

in certain species, as in J. Q3none, the male is rath er 
bright-colour ed than the female, and in a few 

(for ins tanc e J. anclremiaj a) the male is, so different 
from the female that he might be mistaken for an j 
en tir ely distin ct species. 
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Anoth er strikin g case was point ed out to me in th e 
Briti sh Museum by Mr. A. Butl er, namely, one of the 
tropi cal American Theclre, in which both sexes are 
nearly alike ancl wonderfull y splendid ; in another 
species the male is coloured in a similarly gorgeous 
manner, whilst the whole upper surface of the' female 
is of a dull uniform brown. Our common littl e English 
blue but terflies of the genus Lycrena, illustrate the 
various differences in colour between the sexes, almost 
as well, though not in so strikin g a manner, as the 
above exotic genera. In Lyc83nct agestis both sexes 
have wings of ,a brown colour, bordered with small 

,ocellated orange spots, and are thus alike. In L. regon 
th e wings of the male are of a fine blue, bordered with 
black, whilst those of the female are brown, with a 
similar honler, closely resembling the wings of L. agestis. 
L astly, in L. arion both sexes are of a blue colour and 
are very lik e, though in the female th e edges of th e 
wings are rather duskier, with the black spots plainer; 
and in a bright blue Indi an species both sexes are still 

alike. . 
I have given th e foregoing details in order to show, 

in the first place, that when the sexes of butt erflies 
differ, the male as a general rul e is th e more beautiful, 
and departs more from the usual type of colouring of 
th e group to which the species belongs. Hence in 
most group::; the females of th e several species resemble 
each other much more closely than do the males. In 
some cases, however, to which I shall hereafter allud e, 
the 'females are coloured more splendidly than the 

• males. In the second place, these details have been 
given to brin g clearly before the mind that within the 
same genus, the two sexes frequently present every 
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gradation from no difference in colour, to so great a 
difference that it was long before the two were placecl 
by entomologists in the same genus. In the third place, 
we have seen that when the IiIOXOfl nen,l·jy ei1Ch 

oth€lF, this I1ppeUl19 dut) either to the mula hl1Ving 

t.ransferxed his coloUl'S to the female, or to the male 
having retained, or perh aps recovered, the primordia l 
colours of the group. It also deserves not ice that in 
those groups in which the sexes differ, the females 
usually somewhat resemble the males, so that when the 
males are beautiful to an extraordinary c1-egree, the 
females almost invariably exhibit some degree of beauty. 
From th e many cases of gradation in the amount of 
difference between the sexes, and from the prevalence 
of the same general type of coloration thr oughout 
the whole of the same group, we , may conclude 
th t th e causes have generally been the same which 
have determin ed the brilli ant colourin g of the males 

. alone of some species, and of both sexes of other 
species. 

As so many gorgeous butt erflies inh abit the tropi cs, 
it has often been supposed that they owe their colours 
to the great heat and moistur e of these zones ; but Mr. 
Bates 6 has shown by the comparison of various closely­
allied groups of insects from the temperate and trop ical 
regions, that thi s view cannot be maint ained ; and th e 
evidence becomes conclusive when brilli antl y-coloured 
males and females of the same species 
inhabit the same dIstnc t, feed on the same food, and 
follow exactly the same habits of life. Even when the. 
sexes resemble each other, we can hardly believe that 
t heir brilli ant and beautifull y-arra nged colours are the 

6 ' The Natu ralist on the Amazons,' vol. i. 1863, p. 19. 
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purposel ess result of the natur e of the tissues and of 
the action of the surrounding conditions. 

With animals of all kind s, whenever colour has been 
moc1ifiecl for some special PlU'POSe, thi s has been, as far 
as W@ oan judg@, 1'01 dil10(lu 01' inc1ill@(lU 
or as 11D. at tntCt lOIl. botween the sexes. With many 
species of butt erflies the upper surfaces of the wings 
are obscure ; and this · in all probability leads to theIr 
escaping observation ancl clan gel'. But butt erflies 
would be particul arly liable to be, att acked by their 
enemies when at rest; and most kinds whilst restin g 
raise th eir wings vertic ally over ' their backs, so that 
th e lower surface. alone is exposed to view. Hence it 
is this side which is often coloured so as to imit ate the 
objects on which these insects commonly rest. Dr. 
Rossler, I believe, first noticed . the similarity of the 
clesed wings of certain Vanessffi and other butterfli es 
to the bark of tree s. Many analogous and striking 
facts could be given. The most int eresting one is that 
recorded by Mr. Wallace 7 of a common Indi an and 
Sumatran butterfly (Kallima), which disappears 

when it settles on a bush; for it hides its head 
and aut ennffi between its closed wings, which, in form, 
colour and veining, cannot be distin guished from a 
with ered leaf with its footstalk. In some other cases 
the lower surfaces of the wings are brilliantly coloured, 
and yet are protective; thu s in Thecla 'rubi the wings 
when closed are of an emerald green, and resemble the 
young leaves of the bl:amble, on which. in sprin g thi s 
butt erfly may often be seen seated. It IS also remark-

7 See th e interesting article in 
,the ' Westminst er Review,' Jul y 
18tJ7? p. 10. A woodcut of the 

Kallima is given by Mr. Wallace 
in ' Hardwicke's Science Gossip,' 

1867, p', lUG. 
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able that in very many in which the sexes differ 
gre atly in colour on their upper surface, the lower sur­
fac.e is closely similar or identical in both sexes, and 
serves a1\ a prote ction.s 

Although th e obscure tints both of the upper and 
und er sides of many butterflies no doubt serve to 
conceal them, yet we cannot extend this view to the 
brilli ant and conspicuous colours on the upp er surface . 
of such species as our admiral and peacock Vanessre, 
our whit e cabbage-butt erflies (Pi eris), or the great 

. swallow-tail Papilio which halmt s the open fens-for 
. these butt erflies are thu s renderecl visible to every . 
livin g creatur e. In these species both sexes are alike ; 
but in the common brim stone butt erfly (Gonepteryre 
rhamni), the male is of an int ense yellow, whilst the 
female is much palm'; and in the orange-tip (Antho­
charis c"a1oda1nines) the males alone have their wings 
tipped with bri ght orange. Both the males and 
females in these cases are . and it is not 
{lredible that their difference in colour should stand in 
any relation to ordin ary prot ection. Prof. Weismann 
remarks,9, that the female of one of the Lycrenre expands ' 
her brown· wings when she settl es on the ground, and 
is then invisible; the male, on the other hand, 
as if a ware of the . danger incurr ed froni. the bri gh t 
blue of the upp er surface of his wings, rests with them 
closed ; and this shows that the blue colour cannot be 
in any way prot ective. Neverth eless, it is probable 
that · conspicuous colours are indir ectly beneficial to 
many species, as a warnin g that th ey are unpalatable. 
F or in certain oth er cases, beauty has been gained 

n lVIr. G. F raser, in ' Nature ,' 
April 1871, p. 489. 

9 ' E influss del" IsoHrung aut 
di. Ar tbildung,' 1872, p. 58. 

/ 
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through the imitation of other beautiful species, which 
inhabit the same district and enjoy an immunity from 
attack by being in some way offensive to their enemies; 
but then we have to account for the beauty of the 
imitated species. 

As Mr. Walsh has remarked to me, the females of 
our orange-tip butterfly, above referred to, and of an 
American species (Anth. genutia) probably show us the 
primordial colours of the parent-species of the genus; 
for both sexes of four or five widely-distributecl species 
are coloured in nearly the same manner. As in several 
previous cases, we may here infer that it is the males 
of Anth. cardamines and which have departed 
from the usual type of the genus. , In the Anth. ,sara 
from California, the orange-tips to the wings have been 
partially developed in the female; but they are paler 
than in the male, and' slightly different in some other 
respects. In an allied Indian form, the Iphias glau­
cippe, the orange-tips are fully developed in both sexes . 

. In this Iphias, as pointecl out to me by Mr. A. BU,tler, 
the under surface of'the wings marvellously resembles 
a pale-coloured leaf; and in our English orange-tip, 
the under surface resembles the flower-head of the wild 
parsley, on which the butt erfly often rests at night .Io 

The same reason which compels us to believe that the 
lower surfaces have here been coloured for the sake of 
protection, leads us to deny that the wings have been 
tIpped with bright orange for the same pmpose, 
especially when this character is confined to the males. 

Most Moths rest motionl ess (hning the whole or 
"greater part of the day with their wings depressed; 

10 See the interesting by Mr. '1'. W. IV ood, 'The 
Student,' Sept. 1868, p. 81. 
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abl e that in very many species in which the sexes differ 
greatly in colour on their upper surface, the lower sur­
face is closely similar or identical in both sexes, and 
serves ai:\ a prot ection .s 

Althou gh th e obscure tints both of the upper and 
und er sides of many butt erflies no doubt serve to 
conceal them, yet we cannot ext end this view to the 
brilliant and conspicuous colour s on the upp er surface . 
of such species as our admiral and peacock Vanessre, 
our whit e cabbage-butt erflies (Pi eris), or the great 
swallow-tail Papilio which haunt s the open fens-for 

. these butt erflies are thu s rendered visible to every . 
livin g creatur e. In these species both sexes are alik e ; 
but in the common brim stone butt erfly (Gonepteryro 
7'hamni), the male is of an int ense yellow, whilst the 
female is much paler; and in the oran ge-tip (Antho ­
eharis cctrdamines ) the males alone have their wings 
tipp ed with bri ght orange. . Both the males and 
females in these cases are . conspicuou s, and it is not 
credible ,that their difference in colour should stand in 
any relation to ordinary prot ection. Prof. Weismann 
remarks,9, that the female of one of the Lycrenre expands ' 
her brown ' when she settl es on the ground , and 
is then almost invisible ; th e male, on the other hand, 
as if aware of the danger incurr ed from the bright 
blue of the upper surface of his wings, rests with them 
closed ; and thi s shows that the blue colour cannot be 
in any way prot ective. Nevertheless, it is probable 
that conspicuous colour s are indir ectly beneficial to 
many species, as a warni ng that th ey are unpalatab le. 
For in certa in other cases, beauty has been aained • 0 

n Mr. G. F raser, in 'Nature,' 
April 18i1 , p. 489. 

o 'Einfluss del' Isolirunrr aut 
di. Art bildung,' 1872, p. 
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through the imitation of other beautiful species, which 
inhabit the same district and enjoy an immunity from 
attackl)y being in some way offensive to their enemies; 
but then we have to account for the beauty of the 
imitated species. 

As Mr. Walsh has remarked to me, th e females of 
,our orange-tip butterfly, above referred to, and of an 
American species (Anth. genutia) probably show us the 
primordi al colours of the parent-sp ecies of the genus; 
for both sexes of four or five widely-di stributed species 
are coloured in nearly the same manner . As in several 
previous cases, we may here infer that it is the males 
of. Anth. ca1'damines and which have depart ed 
from the usual type of the genus. In the Anth . . sara 
from California, the orange· tips to the wings have been 
partially developed in the female; but they are paler 
th a& in the male, and' slightly different in some other 

In an allied Indi an form, the IphicXS glau-
cippe, the oran gI'J-tips are fully developed in both sexes. 
In thi s Iphi as, as pointed out to me by l\fr. A. Butl er, 
the under surface of"the wings marvellously resembles 
a pale-coloured leaf; and in our Englis h orang e-tip , 
the under surf ace resembles the flower-head of the wild 
parsley, on which the but terfly often rests at night .lO 

The same reason which compels us to believe that the 
lower surfaces have here been coloured for the sake of 
prot.ection, leads us to deny that the wings have been 
tIpped with bright orange for the same purpose, 
especially when this character is confined to the males. 

Most 1\foths rest motionl ess durin g the whOle or 
"greater par t of th e day with their wings depressed; 

10 See t he interesting ob,ervations by Mr. T. W. W ood, 'Th e 
Stu dent,' Sept . 1868, p. 81. 
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and the whole upper surface is often shaded and 
coloured in an admirable manner, as Mr. Wall ace has 
remarked, for escaping detection. The front-win gs of 

, the Bombycidre and Noctuidre,l1 when at rest, generally 
overlap and conceal the hind-wing s ; so that th e latter If 
might be brightly without much risk; 'and 1" 
they are in fact often thus coloured. Durin g flight, 
moths would often be able to escape from their 
enemies; neverth eless, as th e hind-win gs are then 
fully exposed to view, their bright colours must 
generally have ,been acquir ed at some little risk. But 
the following fact shews how cautiou s we ought to be 
in drawing conclusions on thi s head. The common 
Yellow Und er-wing s (Triphmn a) often fly about chuin g 
the day or early evenin g, and are then conspicuous 
from th e colour of their hinel-wings. It would 
natur ally be thou ght that thi s would be a source of 
danger; but Mr. J. J enner Weir believes that it 
actually serves th em as a means of escape, for bird s 
strik e at these brightl y colour eel and fragile surfaces, 
instead of at the body. For instance, M1'. Weir turned 
into his aviary a vigorous specimen of Triphrena 
p1'onuba, which was instantly pursu ed by a robin; but 
th e bircl's att enti on being caught by th e coloured 
wings, th e moth was not captured until after about 
fifty attempts , and small portions of the wings were 
repeatedly broken off. He tri ed the same experim ent , 
in the open ail', with a swallow and T. fimb1'ia ; but 
th e large size of thi s moth probably int erfered with 
its captur e.12 We are thus r eminded of a statement 

11 Mr. Wallace in 'Bard­
wicke' s Science Gossip,' Sept. 
1867, p. 193. 

" 
12 See also, on th is subject, 

Mr. IVeir's paper in 'Tran sact. 
En t. Soc.' Itl69, p. 23. 
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m ade by Mr. vVallace,13 namely, that in th e Brazilian 
forests and Malayan island s, many common and highly­
,decorated butt erflies are weak flyers thou <Yh furni shed , 0 

with a broad expanse of wing ; and tp.ey "are often 
" .captured with pierced and broken wings, as if they 
H liad been seized by bird s, from which they had 
H escaped: if the wings had been much smaller in 
"proportion t o th e body, it seems probable that the 
"in sect woulel more fr equentl y have been struck or 
H pierceel in a vital part, and . thu s the increased 
"ex panse of the wings may have been indir ectly 
" beneficial." 

Displcty.-Th e bri ght colour s of many butt erflies 
.anel of some moths are specially arranged for display, 
so that they may be readily seen. Dmin g the night 
<:olours are not visible, and th ere can be no doubt that 
the nocturn al moth s, taken as a boely, are much less 
gaily decorated than butt erflies, all of which are 
(liurn al in their habits. But the moth s of certain 
famili es, such as the Zygamielre, several Sphingid re, 
Uraniid re, some Arctiid re and Saturniid re, fly about 
(hu'ing the day or early evening, and many these 
a re ext remely beauti ful, being far bri ghter coloured 
than the stric tly kinds. A few excepti onal 
cases, however, of bright-c oloured nocturn al species 
have been recorded.14 

There is evidence of another kind in l:egard to 

18 ' Westminster ReView,' J uly 
1867, p . 16. 
• 14 l' or instance, Lith osia; but 
Prof. vVestwood (' Modern Class. 
of Insects,' vol . ii. p. 390) seems 
surpris ed at this case. On the 

YOLo I . 

relat ive col'JUrs of dium al and 
n octW'nal Lepid optera, see ib iLl. 
pp. 333 and 39;,: ; also Harris, 
, 'l' roatise on the Insects of New 
Englan d,' 1842, p. 315. 

2 I 
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display. Butterflies, as before remarkecl, elevat e th eir 
wings when at rest, but whilst basking in the sunshin e 
often alternately raise and depress them, thus exposing 
both surfaces to full "iew; and although the lower 
surface is Qften colourec1 in an obscure manner as a 
protection ; yet in many sl)ecies it is as highly decorated 
as the upper surface, and sometimes in a very c1ifferent 
manner. In some tropical species the lower surface is 
even more brilliantly colourecl than the upper .l 5 In 
the English fritillari es (Argynni s) the lower surface 
alone is ornamenteel with shining silver. Neverth eless, 
as a general rul e, the upper surface, which is probably 
more fully exposed, is colourecl more brightly anel 
diversely than the lower. H ence th e lower surface 
generally affords to entomologi sts the more useful 
character for detecting the affinities of the various 
species. Fritz MimeI' informs me that thr .ee species of 
Castnia are found near his house in S. Brazil: of tW(lo 
of them the hinel-wings are obscure, anc1 are 
coverec1 by the front· wings when these hll-tterflies are 
at rest; but the third species has black hind-win gs, 
beautifully spott ed with reel and whit e, and these ar e 
fully expanded and elisplayecl whenever the butter fly 
rests. Other such cases coulcl be acldeel. 

If we now turn to the enormous group of moth s, / 
which, as I hear from Mr. Stainton, do not habitu ally 
expose the under surface of their wings to full view T 

we find thi s side very rarely coloured with a bri ghtn ess 
greater tlian, or even equal to, that of the upp er side. 

15 Such differences between 
the upper and lower surfaces of 
the wings of several species of 
l'apilio may be seen in the 
beautiful plates to Mr. Wallace's 

'Memoir on the Papilionj,l::c of 
the Region,' in' Trans.! 
act. Lmll. Soc.' vol. xxv . part I. 
1865. . 
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Some exceptions to the rule, either real or 
must be noticed, as the case of Hypopyra. 1 G Mr: 
Trimen informs me that in Guenee's great work, thr ee 
moths are figured, in which the under surface is much 
the more brilli ant. F or instance, in th e Australian 
Gastrophora th e upper surface of the fore-wing is pale 
greyish-ochreous, while the lower surface is magnifi­
centl y ornamented by an ocellus of cobalt-blu e, placed 
in the midst of a black mark, surround ed by orange­
yellow, ancl thi s by bluish-whit e. But the habit s of 
these thr ee moths are unkno wn; so that no expla­
nation can be given of th eir unusual style of colour­
mg. Mr. Trim en also informs me ·that the lower 
surface of the wings in certain other Geometr re 17 

and quadrifid Noctu re are eith er more variegated or 
more bri ghtl y-coloured than the upper surface ; but 
some of these species have the habit of " holdin g their 
" wings quit e erect over their backs, retainin g them 
" in thi s position for a considerable time," and thus 
exposing the under surface to view. Other species, 
when settl ed on the ground or herbage, now and then 
suddenly and slightl y lift up th eir wings. H ence the 
lower surface of the wings being bri ghter than the 
upper surface in certain moths is not so anomalous as 
it at first appears. The Saturniid re include some of 
the most beautiful of all moths, their wings being 
decorated, as in .our .Briti sh Emp eror moth, with fine 
ocelli; and Mr. T. W. WOOdIS observes that they 
resemble but terflies in some of their movements; 

Iv See Mr. Wormald on this 
• moth : 'Proc. Ent. Soc.' March 

1868. 
17 See also an accolmt of the 

S. American genus Erateina 

(one of the Geometnc) in 
, Transact. Ent. Soc.' new series, 
vol. v. pI. x v. and xvi. 

18, Proc. Ent . Soc. of London,' 
Jul y 6,1 868, p. xxvii. 

2 I 2 
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" for instance, in the gentle waving up and down of 
"the wings as if for display, which is more charac­
"teristic of diurnal than of nocturnal Lepidopt era." 

It is a singular fact that no British moths which are 
brilliantly coloured, and, as far as I can discover , If 

hardly any foreign species, differ much in colour 
according to sex; though this is the case with many 
brilliant butterfli es. 'The however, of one 
American moth, the la, is describ ecl as 
having its fore-wings deep yellow, curiollsly marked 
with purplish-red spots; whilst the wings of the 
female are purple-brown, markecl with grey lines. 19 

The British moths which differ sexually in colour are 
all brown, or of various dull yellow ti.nts, or nearly 
white. In several species the males are much dark er 
than th e females,20 and these belong to groups which 
generally fly about durin g the afternoon. On the 
other hanel, in many genera, as Mr. Stainton inform s 
me, the males have the hind-wings whit er than thos e 
of the female-of which fact Agrotis eruclamationis 
offers a good instance. In the Ghost l\loth (Hepi alus ' 

19 Harris, 'Tr eatise,' &c., edited 
by Flint, 1862, p. 395. 

20 For instance, I observe in 
my son's cabinet that the males 
are dark er than the females in 
the Lctsiocampa que?'cus, Odo­
nest is potator ia, Hypogymnct 
dispct1', Dasychim pudi bltnda, 
and Cycnia mendica . In 
latter species the difference in 
colom betw een the two sexes is 
Rtrongly marked ; and MI'. 
Walla ce informs me that we 
here hu,ve, as he believes, an 
instance of protective mimic ry 
confined to one sex, as will 

hereafter be more fully ex­
plained. The white female ()f 
the Cycnia resembles the very 
common Bpiloso7nct 'Tncnthmsti , 
both sexes 'of which are whit e ; 
and Mr. Stainton observecl that 
this latter ' moth rejected 
with utter disO"ust by a whole 
brood of YOlmg tmkeys, which 
were fond of eating other moths; 
so tbat if the Cycnia was com­
monly mistake n by British birds ( 
for the Spilosoma, it would escape 
being devoured, and its white 
deceptive colour would thus be 
highly beneficial. 
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humuli) the difference is more strongly marked; the 
males being white, and the females yellow with darker 
markings. 21 It is probabl e that in these cases the 
males are thus rendered more conspicuous, ancl more 
easily seen by the females whilst flying about in the 
dusk. 

From the several foregoing facts it is impossible to 
admit that the brilliant colours of butterflies, and of 
some few moths, have commonly been acquired for the 
sake of protection. We have seen that their colours 
and elegant patt erns are arrangecl and exhibited as if 
for display. Hence I am led to believe that the 
females prefer or are most excited by the more brilliant 
males; for on any other supposition the males would, 
as far as we can see, be ornament ed to no purpos e. 
We' lmow that ants and certain Lamellicorn beetles are 
capable of feeling an attachm ent for each other , and 
that ants recognise their fellows after an int erval of 
several months. Henc e there is no abstract improb a­
bility in the Lepidoptera, which probably stand nearly 
or quite as high in the scale as the se insects, having 
sufficient mental capacity to admire bright colours. 
They certainly discover flowers by colour. The 
Humming-bird Sphinx may often be seen to swoop 
down from a dist ance on a bunch of flowers in the 
midst of gre en foliage; and I , have been assured by 
two persons abroad, that the se moths repeat edly visit 

21 It is remarkable, tha t in the 
Shetland Islands the male of this 
moth, instead of differing widely 

. 0 from the female, frequently re­
sembles her. closely in colour 
(see Mr. :MacLachlall,' Transact. 
J£nt. Soc.' vol. ii. 1866, p. 459). 
Mr. G. Fra ser suggests (' a-

ture ,' April 1871, p. 489) that 
at the season of the year when 
the o-host-moth appears in these 
northern islands, the whiteness 
of the males would not be 
needed to render them visible to 
the females in the twilight night. 
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'flowers painted on th e walls of a room, and vainly 
'endea vour to ins ert th eir prob oscis into th em. Fritz 
'Miill er informs me that several kinds of butt erfli es in 
S. Brazil shew an unmi stakable preferen ce for certain 
colours over others: he observ ed that th ey very oft en 
visited the brilli ant red flowers of five or six gener a of 
plants, but never the white or yellow flowering species 
'of the same and other genera, growing in the same 
'garden; and I have r ()ceived oth er accounts to th e 
same effect. ' As I hear from l\i r. Doubled ay, the 
common whit e butterfl y often flies down to a bit of 
paper on the ground, no c\oubt mist akin g it for one of 
its own species. Mr. Collin gwood 22 in speaking of th e 
difficulty in collecting certain butt erflies in the Malay 
Archip elago, states th at" a dead specimen pinn ed up on 
" a conspi cuous twi g will oft en arr est an ins ect or" th e 
" same species in its headlon g flight, and brin g it down 
"within easy reach of the net, especially if it be of 
" the opposite sex." . 

The court ship of butt erflies is, as before r emarked, a 
prolon ged affair. The males sometim es fight tog ether 
.in riv alry; and many may be seen pur suin g or crowd­
ing round the same female. Unl ess, then, the females 
.prefer one male to anoth er, the pairin g must be left 
to mere chance, and thi s does not appear probabl e. 
If, .on th e other hand, the females habitu ally, or 
even occasionally, prefer th e mor e beautiful males, the 
colours of the latt er will have been r endered bri gh te r 
by degrees, and will have been tran.smitt ed to both ' 
sexes or to one sex, accordin g to th e law of inherit ance 
whi ch has prevailed. . Th e process of sexual select ion 
will have been much facilit ated, if th e conclusion can 

22 'Rambles of a Naturalist in the Chinese Seas,' 1868, p . 182 . 
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. be trust ed, arrived at from various kinds of evidence 
in th e supplement to the ninth chapter; namely, that 
the males of many Lepidopte ra, at least in the imago 
state, greatly exceed the females in number. 

Some facts, however, are opposed to the belief that 
female butt erflies prefer the more beautiful males ; 
thus, as I have been assured by several collectors, 
fresh females may frequently be seen ' pair ed with 
battered, faded, or dingy males ; but thi s is a circum­
stance which could hardly fail often to follow from the 
males emergin g from their cocoons earlier than the 
females. With moths of the family of the Bombycidre, 
the sexes pair immediately after assuming the imago 
s tate ; for they cannot feed, owing to the rudiment ary 
<:ondition. of th eir mouths. The females, as several 
entomologists have remarked to me, lie in an almost 
torpid state, and appear not to evince the least choice 
in regard to their partn ers. This is the case with the 
common silk-moth (B. rnori), as I have been told by 
'Some c.ontinent al and En glish breeders. Dr. Wallace, 
who has had great experience in breeding Bombyx 
cynthict, is convinced that the females evince no choice 
-or preference. He has kept above 300 of these moths 
toge ther, and has often founel the most vigorous 
females matecl with stunt ed males. The reverse 
a.ppears · to occur seldom; for, as he believes, the 
more vigorous males pass over the weakly females, 
and are attr f1cted by those endowed with most vita­
lity. Nevertheless, the Bombycidre, though obscurely-

, coloured, are often beauti ful to our eyes from their 
elegant and mottled shades. 

I have as yet only referred to the species in which 
the males are brighter coloured than the females, and 
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. I have attributec1 their beauty to the females for many 
generations having chosen and paired with the . more 
att ractive males. But converse cases occur, though 

. rarely, in which the females are more brilliant than 
the males · and here as I believe the males have· , , , 
selectec1 the more beautiful females, and have thu s 
slowly ac1c1ecl to their beauty. We (10 not know why 
in various cla,sses of animals the males of some few 
species have selected the more beautiful females in­
stead of having glaclly accepted any female, as seen;tS 
to be the general rule in the animal kingdom; but 
contrary to what generally occurs with the LepI­
doptera, the females 'were much more numeroUs than 
the males, the latter would be likely to pick out 
the more beautiful females. Mr. Butl er shewed 
several species of Calli(lryas in the Briti sh Museum, In 
some of' which the females ·eq,ualiec1, anc1 in other s 
greatly surpassec1 the males in beauty; for the 
alone have the borc1ers of their wings suffused WIth 
crimson anc1 orange, and spott ed with black. The 
plainer males of these species closely resemble 
other, shewing that here the females have been modI­
fied; whereas in those cases, where the males are the 
more ornate, it is these which have been modified, the 
females remaining closely alike. 

In England we have some analogous cases, though 
not so marked. The females alone of two species of 
Thecla have a bright-purple or orange patch on their 
fore-wings. In Hipparchia the sexes do not differ 
much; but it is the female of B. }anint which has a • 
conspicuous light-bro wn patch on her wings; and the 
females of some of the other species are brighter 
coloured than their males. Again, the females of 
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Colices eclttsa and hyale have "or ange or yeilow spots 
" on the black margin al border, represented in the males 
" only by thin str eaks ; " ancl in Pieris it is the females 

"are ornamented with black spots on the fore­
"win gs, and the se are only parti ally present in the 
"males." Now , the males of many butterfli es are 
known to support the females chU'ing their marriag e 

. flight; but in the species just named it is the females 
which support the males; so that the part which the' 
two sexes play is reversed, as is their relativ e beaut y. 
Throu ghout th e animal kingdom the males commonly 
t ake the more acti ve share in wooing, and their beauty 
seems to ha>,e been "incr eased by the fema)es having 
accept ed the more attr active individu als ; but with 
th ese butt erflies, the females tak e th e more active part 
in the :final marri age ceremony, so that we may 
suppose that they likewise do so in th e wooing ; and 
in thi s case we can underst and how it is th at they 
have been. rendered the more beautiful. 1\'11'. Meldola, 
from whom the foregoing stat ements have been taken, 
says in conclusion; " Though I am not convinced of 

• " the action of sexual selection in producin g ' the colours 
" of insects, it cannot be c1eniecl that these facts are 
" strikingl y corroborative of l\fr. Darwin' s views." 23 

As sexual selection prim arily depends on variabilit y, 
a few words must be added on thi s subject. In re­
spect to colour there is no difficulty, for any number 
of highly variable Lepidopter a could be named. One 

, 
!IS ' Nature,' April 27th, 1871, 

p. 508. Mr. Meldola quotes 
Donzel, in ' Soc. Ent. de 
Fran ce ' 1837, p. 77, on the 
fliuht butter flies whilst pair-

" 

iner. See also Mr. G. Fraser, in 
'Na ture,' April 20th, 1871, p. 
489, Oll the sexual differences 0: 

several British butterflies. 
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good instance will suffice. Mr. Bat es shewed me a 
whole series of specimens of Pctpilio sesostris and P. 
childt'l31ue ; in the latter the males varied much in 
the extent of the beautifully enamell ecl green patch 
.on the fore-wings, and in the size of th e whit e 
mark, and of the splendid crim son strip e on th e 
hind-win gs ; so that ther e was a great contr ast 
amongst the males between the most and the least 

• gaudy. The male of P ctpilio sesostris is much less 
beautiful than of P. childrenm; and it lik ewise vari es 
a little in the size of the green patch on the fore­
wings, and in th e occasional appearance of th e small 
crimson strip e on the hind -wings, borrowed , as it 
would seem, from its own female ; for the females of 
this and of many oth er species in the }En eas group 
possess thi s crimson strip e. H ence between the ./ 
brightest specimens of P. sesost1-is and the dulle st of 
P. child1'enm, there was but a small int erval; and it 
was evident that as far as mere variabilit y is con­
cerned, the.re would be no clifficulty in pci'manently 
increasing th e beauty of eith er species by means of 
selection. The variabilit y is here almost confined to 
the male sex ; but Mr. vVallace and Mr. Bates have 
shewn 24 that the females of some species are extremely 
variable, the males being nearly const ant. In a futur e 
chapter I shall have occasion to shew that th e beau­
tiful eye-like spots, or ocelli , found on the wings of 
many Lepidopt era, are eminently variable. I may . 

2{ Wallace on the Papilion idre 
of the Mnl ayan Region, in 
'Transact . Linn. Soc.' vol. xx-v. 
1865, pp. 8, 36. A 
case of a fare var iety, str ictly 
intermeu iate between two other 

well-marked female var ieties, is 
given by Mr. Wallace. See> 
also Mr. Bates, in ' P roc. E n­
tomolog. Soc.' Nov. 19th , 1866, 
p. xl. . 
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here add that these ocelli offer a difficulty on the 
theory of sexual selection; for though appearing to us 
so orn amental , they are never pres ent in one sex and 
absent in the other, nor do th ey ever differ much in 
the two sexes.25 This fact is at pre sent inexplicable; 
but if it should her eafter be found that the formation 
of an ocellu s is due to some change in the tissues of 
the wings, for instance, occuri'ing at a very early 
pel'iod of development , we might expect, from what 
we know of' the laws of inheritanc e, that it would be 
transmitt ed to botJ:t sexes, though arising and per­
fected in one sex alone. 

On the whole, although many serious objections may 
be urged, it seems probable that most of the brilli antly­
coloured species of L epidoptera owe their colours to 
sexual selection, exceptin g in certain cases, presently to 
be mention ed, in which conspicuous colours have been 
gained through mimicry as a protection. From the 
ardour of the male throu ghout the animal kingdom, he 
is generally willing to accept any female; and it is the 
female which usually exerts a choice. Hence , if sexual 
selection has been efficient with the L epidopt era, the 
male , when the sexes differ, ought to be the more 
brilli antly coloured, and this undoubt edly is the case. 
When both sexes are brilliantly colour ed J.md resemble 
each other, th e characters acquired by the males 
appear to hav e been transmitted to both. We are led 
to this conclu sion by cases, even within th e same 
genus, of gradation from an extraordin ary m;llount of 
difference to identit y in colour between the t wo sexes . . ' 

2,; Mr. Bates was so kind as 
to lay this subject before the 
Enttlmological Society, and I 

have received answers to this 
effect from several entomo­
logists. 
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But it may be asked whether the differ ences in 
colour be,t ween the sexes may not be account ed for by 
oth er means besides sexual selecti on. Thu s the males 
ancl females of th e same species of butterfly are in 
several cases known 2G to inhabit clifferent stations, t he 
former commonly basking in th e sunshin e, the la tter 
hauntin g gloomy forests. It is therefore possible t hat 
different conditi ons of li fe may have actecl di rectl y 

' on the two sexes; but thi s is not probable 27 as in th e 
adult state they are exposed to different condition,' 
duri ng a very short period ; and the larvre of both are 
exposed to the same conditi ons. 1\1:1'. Wall ace believes 
that the differ ence between the sexes is due not so 
much to the males having been modi fied, as to the 
females having in all or almost all cases acquired dull 
colours for th e sake of protection. It seems to me, on 
the contrary , far more probable that it is th e males 
which have been chiefly modified throl tgh sexual selec­
tion, th e females having been comparativ ely littl e 
changed. We can thu s ' und erstand how it is that the 
females of alli ed species generally resemble one anoth er 
so much more closely than do the males. They thus 
shew us appro ximately the prim ordi al colourin g of the 
parent- species of th e group to which they belong. 
They have, however, almost always been somewhat 
modified by the transfe r t o them of some of the 
successive var iations, through th e accumul ation of 
which th e males were rendered beautiful. Bu t I do 
not wish to deny that the females alone of some species 

2G H. W . Bates , 'Th e N at u­
ralist on the Amazons,' vol. ii . 
1863, p. 228. A. R. Wal lace, 
in 'Tr ansact. Li nn. Soc.' vol. 
x xv. 1865, p. 10. 

27 On this whole subj ect sce o 

' Th e Variatio n of An ima ls and 
P lants und er Dom esticat ion ; 
1868, vol. ii. chap. 'x xiii. 
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may have heen specially modified for protection. In 
most cases the males and females of distinct species 

, will have been exposed during their prolong ecl larvn.! 
state to different condition s, and may have been thu s 
affected; thou gh with the males any slight change of 
colour thu s caused will generally have been masked by 
the br illi ant tints gained through sexual selection. 
When we treat of Bird s, I shall have to discuss the 
whole question, as to how far the differences in colour 
between th e sexes are due to the males having been 
modified thron gh sexual select ion for ornamental pur­
poses, or to the females having been modified through 
natura l selection for the sake of protection, so th at I 
"' ill her 8 say but littl e on the subject. 

In all th e cases in which the more common of 
equal inherit ance , by both sexes has prevailed, the 
.. election of bright-co lour ed males would tend to make 
t he females bright-c olour ed; and the selection of dull­
coloured females would tend to make the males dull. 
If both processes were carried on simult an'eously, they 
woulcl tend to counteract each other ; and the final 
r esult would depend on whet her a greater number of 
females from being well protected by obscure colours, 
or a grea ter number of males by being bri ghtl y-coloured 
Itnd thus finding par tner s, succeeded in leaving more 
num erous offspring . ' 

In order to account for th e frequ ent transmission of 
characters to one sex alone, 1\'[1'. Wallace expresses 
his belief tha t the more common form of equal in­
heritance by both sexes can be changed through natural 
selection into inh erit ance by one sex alone, but in 
favour of thi s view I can discover no evidence. 'Ye 
know hom what occurs' uncler .domestication that new 
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charact ers often appear, which from the first are trans­
mitted to one sex alone; ancl by the selection of such 
variations th ere would not l)e the slightest difficulty in 
giving bright colours to the males alone, ancl at the 
same time or subsequently, dull colours to the females 
alone. In thi s manner the females of some butt er:(lies 
ancl moths have, it is probabl e, been rendered incon­
spicuous for the sake of prot ection, and widely different 
. from males. . 

I am, however, unwillin g without distinct evidence 
to admit that two complex processes of selection, each 
requiring the transference of new charact ers to one 
sex alone, have been carried on with a multitud e of 
species,-th at the males have been rend ered more 
brilli ant by beatin g their rivals, and the females more 
dull-colourecl by having escaped from their enemies. 
The male, for instance, of the common brim stone 
butterfly (Gonepteryx), is of a far more intense yellow 
than the female, though she is equally conspicuous; 
and it does not seem probable that she specially 
acquir ecl her pale tint s as a prote ction, though it ,is 
l)l'obable that the male acquire cl his bright colours 
as a sexual attrac tion. The female of Anthocha1'is car ­
clamines does not possess the beautiful orange wing­
tip s of th e male; consequently she closely resembles 
the white butterflies (Pi eris) so common ' in our 
aardens ' but we have no evidence that this resem-a , 
blance is beneficial to her. As, on the other hanel, she 
resembles both sexes of several other species of the 
genus inh abiting various quart ers of the world , it is 
probable that she has simply ret ained to a large extent 
her primordial colours. 

Fin ally, as we have seen, various 'considerations lead 



CELU'. XI. BUTTERFLIES AND MOTHS. 495 

to the conclusion that with the greater number of 
brilli antly-coloureel Lepidopt era it is the male which 
has been chiefly modified throu gh sexual selection; the 
amount of difference between the sexes mostly depend­
ing on the form of inherit ance which has prevailed. 
Inherit ance is governeel by so many unkilOwn laws or 
conditions, that it seems to us to act in a ' capricious 
manner ;28 and we can thu s, to a cert ain extent , uncler­
stand how it is that with closely allied species the 
sexes eith er differ to an astonishing degree, or are 
ielenti cal in colour. As all the successive steps in the 
process of variation are necessarily transmitted throu gh 
the female, a greater or less number of such step s 
might readily become developed in her; and thu s we 
can understand the frequ ent . gradations from an ex­
treme difference to none ' at all between the sexes of 

. alli ed species. These cases of gradation, it may be 
added, are much too common to favour the supposi­
tion that we here see females actu ally under going the 
process of tr ansition and losing their brightne ss for 
the sake of protection, for we have every reason to 
concluele th at at anyon e tULie the greater number of 

are in a :fi.xeel conc1ition. 

, Mimim"y--This principl e was first mac1e clear in 
an admirable paper by Mr. Bates,29 who thr ew 
a flood of light on many obscure problems. It had. 
previously been observed that certain butterfli es in S. 
America belonging to quit e distinct families, resembled 
the Heliconid re so closely in every stripe and shade 
.of colour, that they could not be distin guished save by 

28 , The Var iation of Animals 
and Pb'lts under Domestica­
t ion,' vol. ii. chap. xii. p. 17. 

2!) ' Transact . Linn. Soc.' voL 
xxii i. 1862, p. 495. , 
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an experienced entomol ogist. As. the H eliconidre are 
colourecl in their usual manner , whil st th e others 
depart from the usnal colourin g of th e groups to which 
they belong, it is clear that th e latter are the imit ator s, 
and the Heli conidre the imit ated. Mr. Bates fur ther 
ol)serv ed that ' the imitatin g species are compara tively 
rare, whilst the imita ted abound , and that the two sets 
live mingled toget her. From th e fact of the H eli­
cbnid re being conspicuous. and beauti ful insects, yet so 
num erous in individuals and species, he concluded th ::Lt 
they must be pro tected from the attacks of enemies 
by some secretion or odour; and thi s conclusion has 
now been amply confirmed,30 especially by Mr. Belt . 
Hence Mr. Bates inferred th at t he butt erflies which 
imit ate the protected species, have acquir ed their 
presen t marvellously cl eceptive appeara nce thr ough 
variation and nat ural selection, in order to be mistaken 
for protected kinds, and thus to' escape being 
dj3voured. No explanation is here at tempted of the 
brilli ant colours of the imitated, but only of the imit at ­
ing butt erflies. We must acc'oun t for th e colours of the 
former in the same general manner, as in the cases 
previousl y discussed in thi s chapter . Since t he publica­
t ion of Mr. ,Bates' paper , similar and equally st riking 
facts have been observed by Mr. Wallace in the Malayan 
reg ion, by n1:r . Trim en in South Africa, and by Mr. 
Riley in th e Uni tecl States. 31 

30 'PI' OC. Ent . Soc.' Dec. 3rd, 
186G, p. xlv. 

31 'Wallace, 'Tran sa,ct . Lin n. 
Roc.' vol. xxv . 1865, p. 1 ; 
' Transact. Ent. Soc.' vol. iv. 
(3rd series), 1867" p. 301. 
Trim en, 'Linn. Transact.' vol. 
xxv i. 1869, p. 497. Riley, 

'Thi rd Annu al Report on th e 
oxious Insects of Missouri,' 

1871, }ljJ. I H3-16 8. 'This bt ter 
essay is valuable, as Mr. Hiley 
here di ,cusses all the objections C 

which have been raised agains t 
Mr. Bates' th eory. • 
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As some writer s have felt much difficulty in under­
standing how the first steps in the process of mimicry 
couIc1haye been , effected through natur al selection, it 
may be well to remark th at the process probably com­
m.enced long ago between forms not widely dissimilar 
iJ colour. In thi s case even: a slight variation would 
be beneficial, if it r'endered the one species more like 
th e other; and afterwal:ds the imi ta ted species migh t 
be modified to an extrem e degree throu gh sexual selec­
t ion or other means, and if the chang es were gradual, 
th e imitator s might easily be led along the same track, 
until they differed to an equally extrem e clegree from 
th eir original condition; and they wonld thus ulti­
mately assume an appearance or colouring wholly 
unlik e that of th e other members of the group to which 
they belonged. It shoulcl also be remembered that 
many species. of Lepidoptera are liable to considerable 
and abrupt variations in colour. A few instance s have 
been given in thi s chapter; and many more may be 
founel in th e papers of Mr. Bates andl\fr. Wallace. 

With several species th e sexes are alike, and 
the two sexes of another species. But lVIr. Trim en gives, 
in the paper already ref erred to, thr ee cases in which 
the sexes of the imit ated form differ from each other 
in colour , and th e sexes of the imit atin g form differ in 
a like manner. Several cases have also been recorded 
where the females alone imit ate brilli antl y-coloured 
and protected species, th e males ret aining" th e normal 
"aspec t of their immediate congeners." It is here 
ob\'ious that t he successive variat ions by which the 

'female has been modi1ied have been transmitted to her 
alone. It is, however, probable that some of the many 
sllcces8ive yuriutions. "'ould hayc been tra nsmitt ed to, 

YOLo 1. 2 Ie 
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and developed in, the males had not males been 
eliminated by being thus rend ered less at tractive to 
the females; so th at only tnose variations were pre­
served which were from the first strictly limited in 
their tran smission to the female sex. We have a partial 
illustration of these remarks in a statement by Mr. 
Belt ; 32 that the males of some of the Leptalide s, which 
imitate protect ed species, still retain in a concealed 
manner some of theil: original characters. Thus in 
the males" the upper half of the lower wing is of a 
"pure white, whilst all the rest of the wings is barred 
"and with black, red ancI yellow, like the 
" species they mimic. The females have not this white 
" patch, and the males usually conceal it by covering 
" it with the upp er wing, so that I cannot imagine its 
" being of any other use to them than as an attraction . 
" in court ship, when they exhibit it to the females, and 
" thu s gratify their cleep-seated prefer ence for the 
"normal colour of the Orcler to which the Leptalide s 
" belQng." 

. B10ight oj Ccderpilla-rs.-Whilst reflecting on . 
the beauty of many butterflies, it occurred to me that 
some caterpillars were splencliclly coloured; ' and as 
sexual selection could not possibly have here' acted, it 
appeared rash to attribute the beauty of the matur e 
insect to this agency, unless the bright colours of their 
larvre could be somehow explained. In the first place, 
it may be observed that the colours of"caterpillars do 
not stand in any close correlation with those of the 
mature insect. Secondly, their bright colours do not 
serve in any ordinary manner as ' a protection. l\'[r. 

32 'The N :1turalist in Nicaragua,' 1874, r. 3e5. 

, ' 
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Bates informs me, as an instance of thi s, th at the most 
conspicuous caterpill ar which he ever beheld (that of a 
Sphinx) lived on th.e Jarge green l eaves of a tree on 
the open llanos of South America ; it was about four 
inches in length, transversely banded with black and 
yellow, and with its head, legs, ancl tail of a bri ght red. 
Hence it caught the eye of any one who passed by', 
even at the distance of many yards, and no doubt that · 
of every passing bird. 

I then applied to l\fr. Wallace, who has an iimate 
genius for solving difficulties. After som'e considera­
tion he replied : "Mo st caterpill ars requir e. prot ection, 
" as may be inferred from some kinds being furni shed 
" with spines or irrit atin g hairs, and from many being 
" coloured green like the leaves on which they feed, or 
" being curiously like the t wigs of the trees on which 
"they live." . Another instance of prot ection, fur­
nished me .by l\f r. J. Mansel We ale, may be added, 
namely, th at th ere is a of a moth which 
lives on the mimosas in South Africa, and fabricates for 

,I itself a case quit e indistinguishable from the surround­
ing thorn s. From such considerations Mr. Wallace 
thou ght it probable th at conspicuously coloured cater­
pill ars were prot ected by having a nauseous taste ; but 
as their skin is extremely tender, and as their int es­
t ines readily protrude fr'om a wound, a slight peck from 
the beak of a bird would be as fata l to them as if they 
had been devoured. Hence, as Mr. Wallace remarks, 
"distastef ulness alone would be insufficient to protect 
"a caterpillar 'unless some outward sign indicated to 

, " its would-be destr oyer that its 'prey was a disgustin g 
"mo rsel." Under these circumstances it would be 
highly advantageous to a caterpillar to be instanta -

2 Ie 2 
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neously antl certainl y recognised ·as unpal atable by 
all bird s ancl other animals. Thu s th e gaudy 
colours would be serviceable, ancl might have been 
gainecl by variation and th e (3Ul',iyal of the most easily­
rOCloe Hisoll iuui yillniilt; , 

T h iH h Yl)otho flif.! "PIJOo.l'H ut fir fl t 8ighb YC1'Y uol c1, bub 

when it wus broug ht before the Entom ological Society 3J 

it " 'jJ!'; snpp orted. by Vl1riOllS stl1temcllt s ; [Lnd 1\11'. J. 
J cnner Weir, who kceps fl. large numb er of bird s in an 
aviary, informs me that he has made many tri als, and 
finc1s no exception to the rul e, th at all caterlJill ars of 
nocturn al and retirin g habit s with smooth skin s, all 
of a green colour, and all which imit ate t wigs, are 
greedily devoured by his bird s. The hair y and spinose 
kinds are invariably 'rejected, as were four conspicu­
ously-coloured species. When the bird s rejected a 
caterpill ar , th ey plainl y shewed, by shakin g theit 
heads, and cieansing their beaks, that they were 
disgusted by the taste.34 Thr ee conspicuous kind s of 
caterpill ars and moths were also given to some lizards 
and frog .. , by 1\11'. A. Butl er, and were rejected, thoug h 
other kinds were eagerly eaten. Thus the probabilit y 
of IIiI'. Wallace's view is confirmed, namely, 
certain caterpillars have been made conspicuous for 
their own good, so as to be easily recognised by their 
enemies, on nearly th e same pi'inciple th at poisons are 
sold in colour ed bot tles by druggists for th e good of 

33 ' 1'roc. Soc.' 
Dec. 3rd, 18G6, p. xlv ., auLl 
llhr ch .J: th, 1867, p. lxxx . 

&l Sce Mr. J . Jcnncr 'Weir's 
-pnper on I nsects and I nsecti ­
vorous Bird s, in " l ' ransact. E nt. 
Soc.' 1860, p. 21; also j\J r. 
Butler' s paper, ibid. p. 2'1. 1IJr. 

J1iiry has given analogous facts 
ill the ' Third .Annua l Report 
t he Nox ious Insects of 1IIis-
sour i,' 1871, p. 148. 
opposed cases are, howe,er, 
giveu by Dr. "\Va \lace and 
J r. d'Orv illc; 
J:ecord ,' 18(')[\, r. -
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man. vVe canllot, however, at present · thu s explain 
the elegant diversity in the colours of many cater­
pillars ; but any species which had at some former 
period acquired a dull , mottl ed, or stri ped appeanmce, 
gith§r in imitation gt· or t"mm 
clirect nction of &c I !LImo::; I; uel"taiuly woulcl 

not become uniform in colour, when its t ints were 
rendered in tense and bl·ight; for in order to lllake 11 

cliterpill ar merely conspicuous, th ere would be no 
selectiOli in any definite direction. 

and Concl-ttding Remcwl"s on I nsects.­
Looking back. to the several Orders, we see that the 

. sexes often differ in various characters, the meaning of 
which is not in th e least understood. The sexes, also, 
often differ their organs of sense and means of 
locomotion, so that th e males may quickly discover 
and reach the females. They differ still oftener . in 
th e males possessing diversified contri vances for 
ing th e when found. We are, however, here 
concerned only in a secondary degree with sexual .. 

of th ese kinds. 
In almost all the Orders, the males of some species, 

even of weak and delicate kind s, are known to be 
highly pugnacious; and some few are furni shed with 
special weapons for fightin g with their rivals. But 
th e law of battl e does not prevail nearly so widely with 
insects as with th e higher animals. Hence it probably 

. arises, t hat it is in only a few cases that the males 
. have been rendered larger and stronger than the 

.females. On the contra ry, th ey are usually smaller, so 
preJat they may be developed within a shorter t ime, to be 

ready in large numbers for the emergence of the females. 
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In two families of the Homoptera and in three of the 
Orthoptera, the males alone possess sound-producin g 
organs in an efficient state. These are used incessantly 
(lu.l.'in g the broe c1ing-t.;eu::;on, nob only fOJ: Cf1,n ing I tb <;: 
femo,les, b.ut nppnr ntly for 01' excitin g thom 
in rivalry with other males. No one who admits the 
agency of selection of any kind , will, after reading the 
above discussion, dispute that these musical instrum ents 
have been acquirecl through sexual selection. In four 
other Orders the members of one sex, or more com­
monly of both sexes, are provided with organs for pro­
ducing various sounds, which apparently serve merely as 
call-note s. When both sexes are thus provided, the 
individuals which were able to make the loudest or 
most continuous noise would gain partners before those 
which were less noisy, so that their organs have 
probably been gained through sexual selection. It is 
instructive to reflect on the wonderful diversity of the 
means for producing sound, possessed by the males 
alone, or by both sexes, in no less six Orders. 
We thu s leal:n how effectual sexual selection has been 
in leading to modifications which sometimes, as with the 
Homoptera, relat e to important parts oftheorg anisation. 

From the reasons assigned in the last chapter, it is 
probable that the great horns possessed by the males of 
many Lamellicorn, ancI some other beetles, have been 
acquired as ornaments. Fl,Om the small size ,of insects, 
we are apt to undervalue their appearance. If we 
coulcl imagine a male Chalcosoma (fig. Hi), with its 
polished bronzed coat of mail, and its vast complex 
horns, magnified to the size of a horse, or even of a 
dog, it would be one of the most imposing animals it1 

the wbrlc1. ' 
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The colouring of insects is a complex and obscure 
subject. When the male differs slightly from the 
female, and neith er are brilli antly-coloured ' it is . , 
prQP£lNe t l1M, the sexes have var ietl in a slight ly 
different manner , anel thnt the variation s' have been 
transmit ted by each sex to the same, with out any 
benefit or evil thus accruing. When th e male is 
brilli antly-coloured and differs conspicuously from the 
female, as with some dragon-flies and many butt erflies, 
it is probable that he owes his colours to sexual 
selection; whilst the female has retained a primordial 
or very ancient type of colouring, slightl y modified by 
the agencies before explained. But in some cases the 
female has apparentl y been made obscure by variations 

\ transmitt ed to her alone, as a ' means of direct protec-
, t ion ; and it is almost certain that she has sometimes 

be'en made brilli ant, so as to imit ate other l)rotected 
species inhabitin g the same district. When the sexes 
resemble each other and both are obscurely coloured 
there is no doubt that they have been in a multitud e of 
cases so coloured for the sake of prot ection. So it is in . 
some inst ances when both are brightly- colomed, for they 
thus imit ate protected species, or resemble surroundin g 
objects such as flowers; or tp ey give not,ice.t o their 
enemies that they are unpalatable. In other cases in 
which the sexes resemble each other and are both 
brilli ant, especially when the colours are arranged for 
display, we may conclude that they have been gained 
by the male sex as an att raction, and have, ?een trans­
ferred to the female. We are more especIally led to 
t his conclusion whenever the same type of colorat ion 
prevails throughout a grou?, we find that 
the males of some speCIes dIffer WIdely 111 colour from 
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the fem[tles, whil st others differ slightly or not at all 
with intermediate connecting th ese extr eme 
states . 

In the same manner as bright colours have often 
been partially transferred from the males to the 
females, so i.t has been with the extraordinary horns of 
many Lamellicorn and some other beetl es. So again, 
the sound-producing organs proper to the m[tles of the 
Homoptera and Orthoptera have genera lly been tran s­
ferred in a. rudimentary, or even in a nearly perfect 
c(;ndition, to the females; yet not sufficiently perfect 
to be of any use. It is also an inter esting fact, as 
bearing on sexual selection, that the str iclulating organs 
of certain male Orthoptera are not fully developed 
unt.il the last moult; and that the colours of certain 
male dragon-fli es are not fully developed' until some ' 
little time after their emergence from the pupal state, 
and when they are ready to breed. . 

Sexual selection impli es that the more attractive 
individuals are preferr ecl by th e opposite sex; and as 
with insects, when the sexes differ, it is the 
which, with some rare exceptions, is th e more 
ornamented, and departs more from the type to which 
the species belongs ;-ancl as -it is the male which 
searches eagerly for the female, we must suppose that 
the females habitu[tlly or occasionally prefer the more 
beautiful males, and that these have thu s acquired 
their beauty. That the females in most or all the 
Orders would have th e power of rejecting any parti cular 
male, is probable frOID the many singular 
possessed by the males, such as great jaws, adhesive 

spine.', elong.ated legs, &c., for seizing the 
female; for the ,;e contrIvanc es shew that th ere is some 
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difficulty In the act, so that her concurrence would 
seem nec,essary. Jud ging from what we know of the 
perceptiv e powers and affections of' various insects, 
there is no antec edent improbabilit y in sexual selection 

D havin g come lar gely int o play ; but we have as yet no 
tr evidence on thi s head, and some facts are 

opposed to the belief. Neverth E)less, when we see 
many mules pur suing the same female, we can hardly , 
believe that the l)airin g is left to blind chance-th at 
t he female exert,s no choice, and is not influenced by 
the gorgeous colours or other ornaments with which 
the male is decora ted. 

If we admit that th e females of the and 
Orthopt era appr eciate the musical tones of their 'male 

.,\ l)artners, and that the various instrument s have been 
perfected thr ough sexual selection, th ere is littl e 
improbabili ty in the females of other insects appr eci­
atin g beauty , in form or colour, and com:equently 
in ,such characte rs having been thu s by the 
males. But from the-circumst ance of colour being so 
variable, and from its having been so often modified 

, for the sake of protecti on, it is difficult to decide in 
how large a proportion of cases sexual selection has 
played a part, This is more especially difficult in 
those Orders, such as Orth optera, Hymenoptera, and 
Coleoptera, in which th e t wo sexes rarely differ much 
in colour ; for we are then left to mere analogy. With 
the Coleoptera, however, as before remarked, it is in 
the area t Lalllellicorn group, placed by some 
at head of t he Order, and in which we sometimes 
·see a mutual atta chment between the sexes, that we 
find the males of some species possessing weapons for 
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sexual strife, others furnish ed with wonderful horns , 
many with stridulating organs, and other s ornamente d 
with splendid metallic tints. Hence it seems probabl e 
that all these c11aracters have been gained through the 
same means, namely sexual selection. With butterflies 
we have the ' best evidence, as the males sometimes 
take pains to display their beautiful colours; and we 
cannot believe that they would act thus, unless the 
display was of use to them in their courtship. ' 

When we treat of Bird s, we shall see that they 
present in their secondary sexual ' characters the 
closest analogy with Thus , many male birds 
are highly pugnacious, and some are furni shecl with 
special weapons for fighting with their rivals. They 
possess organs which are used during the breeding­
season for producing vocal and instrument al music. 
They are frequently ornamented with combs, horn s, 
,-"attles and plumes of the most diversified kind s, and 
are decorated with beautiful colours, all evidently 
the sake of display. We shall find that, ' as with 
insects, both sexes in certain groups are equally Jj' 
beautiful, and are equally provided with ' ornaments 
which are usually confined to th El male sex. In other 
groups both sexes are equally plain-coloured and 
unornamented : Lastly, in some few anomalous cases 
the females are more beautiful , than th e males. W 
shall find, in same group of birds, every 
gradatIOn from no chffel'ence between th e sexes, to [I, l l 

ex:treme difference. We shall see that female hird r;, 
like female often possess more or less plain ' 
traces or ruchments of characters which properly 
belong to the males and arc of use only 'to them. 
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The analogy, indeec1, in all these · respects between 
birds and insects is curiously close. Whatever ex­
planation applies to the one class probably applies 
to the o·ther; and this explanation, as we shall 
hereafter attempt to shew in further .detail, is sexu&l 
selection. 

END OF YOLo T. 



BY WILLIA)I CLO.WES AND SONS, llll1 l!I'ED, 

t:TAlu"on o STr.E.ET AND CHOSS. 



WORKS BY THE SAM E AUTHOR. --
A NATURALIST'S JOURNAL ' OF RES EARCHE S INT O 

THE NATU RAL HISTORY AND G EOLOGY OF COUNTRIE S' VISIT ED during n. VOYAGS 
ROUND Tl1E'YORLD. Seventa nth 'l'hoicsartd . Woodcuts . 7s.6d. MURRAY. ' 

THE ORIGIN OF SPECIES BY MEANS OF NATURAL 
SEL'l!:CTION; or, T HE PRF-SE RV ATION OF FAVOURED RACES IN TH g 
STRUGGLE "on LI FE . Thi,·ty-thi,·d 7'housand. Woodcuts. Large 'J'yjle 
Editio n. 2 vola. Crown 8vo , l:!s. Cheap Edition, 65. MURRAY. 

THE VARIOUS CONTRIVANOES BY WHICH ORCHID"; 
ARE FI>RTILIZED BY I NSECTS. Fou,·th 1'housand. Woodcuts . 7s.6d. 

:MURRAY . 

THg VARIA'l'ION OF ANIMALS AND PLANTS UNDER 
DO)ll ' STICA'l'IO N. Six t" Thousand. Illu strat ion. . 15s. MURRAY. 

THE DESCENT OF J\IAN. A:'-ID SELECTION I N RELA ­
TION TO SEX. Twe1!ty -second ThoILsamd. Illustrations . Large Type 
Edition. 2 vols . CrOWD Svo., 15s. Cheap Edition. 75. Sd. MURRAY. 

THE EXPRE SSION OF TH E Ei\lOTIONS IN MAN AND 
A:<BIAL S. _¥-int" nOl!sand. lIlu str.ltions. MURRAY. 

INSECTIVOROUS PLANT S. Fourth 'Thousand. illu stmtiollS. 

'f HE l.\'IOVEl\1ENTS AND HABI'fS OF OLIl\'1BING PLANTS. 
1'hi1'd Thousand. W oodcuts. 6s. • M UR UAY. 

'I'HE EFFECTS OF CROSS AND SELF -FER'l'ILIZATION 
IN THE VEGETABLE KINGD On\. Thir d Thousand. lIl ustrati ons. •. 

·MU RRAY. 

T HE DIFFEREN'l' FORMS OF FLOWERS ON PLANTS OJ!' 
THE SAMI> SPECI ES. Tho"sand . lllu st ratioDs. 7s. Gd. llfUltI,.1.Y. 

THE POWER OF MOVEMENT IN PLANTS. Thil·d Thousand . 
\""oodcnt s . . M U RRAY. 

THE F ORl\iA'l 'ION OF VEGETABLE MOUL D THRO UGH 
THE ACTION OF WORMS. Tenth Thousand . W oodcuts. Clown MvO., 6s . 

.MURRAY. 
LIFE OF ERASMUS With a Study of his Scientific 

W orks. Portr ait. 78, 6d . 1\lu HRAY. 

STRUCTURE AND DISTRIBUTION OF CORAL 
REE FS. Second Edit ion, revised. SmTH, ELDEn, & CO. 

QEOLOGICAL OBSERVATION S ON VOLCANIC ISLAND S 
AND ON PART S OF' SOUTH AMERICA, visited durin g the of 
H.M.S. 'Bellgle.' Second Ed tiOD . SWT H, ELD ER, & Cv. 

A MONOGRAPH OF THE CIRRIPEDIA . With numero l1s 
hlus trntJons . 2 vols. 8vo. . . HA.Y Socni l'Y. HARDWICKE. 

A lI10NOGRAPH OF' THE FOSSIL LEPADID1EJ, OR 
PEDUNCULaTED CIRRIPEDS OF GREAT BRITAIN. • 

PA Li.EON1'OG RAFHtCA 'L .sOOl ETY. 

A MONOGRAPH OF 'rHE FOSSIL BALANID1EJ' AND 
VERRUCID.iE OF GR KA.T BRITAIN . PALlEONTOGRAPRICAL SoCI ETY. 

FACTS AND ARGUl.\'IENTS · FOR DARWIN. By FR'(;l'z 
MULLER. From t he German, with Addition s by the Autho r. Tmnsln ted by 
W. S. DALLAS, F.L.S . llIu strati ons. 6s. . ' MURRAY. 

LONDON : PRINTED BY WlL LIAlJ CLOWES AND SONS, Lnrrr BD, STAMFORD STRE E7 
A.N1> ('H ARJNG CROSS. 




