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"REFACE TO THE SECOND EDITION.

—

Jurmva the successive reprints of the first edition of
his work, published in 1871, I was able to introduce
averal important corrections; and now that more
ime has elapsed, I have endeavoured to profit by the
ery ordeal throngh which the book hag passed, and
ave taken advantage of all the eriticisms which seem
o me sound. I am also greatly indebted to a large
umber of correspondents for the communieation of a
urprising number of new facts and remarks. These
ave been so numerons, that I have been able to use
nly the more important ones; and of these, as well as
f the more important corrections, I will append a list.
ome new illustrations have been introduced, and fonr
f the old drawings have been replaced by better ones,
one from life by Mr, T. W. Wood, I must especially
a1l attention to some observations which I owe to the
indness of Prof. Huxley (given as asupplement at the
nd of Part 1), on the nature of the differences between
he b.eaint of man and the higher apes. I have been
articnlarly glad to give these observations, because
[aring the last few years several memoirs on fhe
ubject have appeared on the Continent, and their
mportance has been, in some cases, greatly ex-
ggerated by popular writers,
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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 varintions as are often
cplled HIHHLI-II.IIEUIIH; whereas, even in the first edition
of the ‘Origin of Bpecies,! I dislinetly stated that
areat weight must be attributed to the inherited
effects of use and disuse, with respect both to the
body and mind. I also attributed some amount of
modification to the direet and prolonged action of
changed conditions of life. Some allowance, too,
must be made for occagional reversions of strueture;
nor must we forget what I have called *correlated ”
growth, meaning, thereby, that various parts of the
organisation are in some unknown manner 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 been said
by eeveral crities, 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 gketch of this prineiple in
the first edition of the * Origin of Species,’ and 1 there
stated that it was applicable to man. This subject of
sexual selection has been treated at full length in the
present work, simply because an opportmity s
here first afforded me. I have been struck with  the
likeness of many of the half-favourable erificismis an
gexual selection, with those which nppeared at first o
natural selection ; such .as, that it would explain some
fow details, but certainly was not applicable to the
extent to which I have employed it. . My convietion of
the power of sexual selection remains unshaken ; but it
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is probable, or almost certain, that several of my
conelusions will hereafter be found erronecus; this
can hardly fail to be the case in the first treatment of
a subject, When naturalists have become familiar
with the idea of gexunl selection, it will, an I believe,
be much moro largely accopted; and it has already
been fully and favourably received by several ecapable
judges.
Dows, Brergsuan, KesT,
September, 1874

Pirst Edition Fab, 24, 1871,
Setond Edition Sept., 1874,
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THE DESCENT OF MAN;

AND

SELECTION IN RELATION TO SEX.

———

INTRODUCTION.

Tae nature of the following work will be best under-
stood by a brief account of how it came to be written.
During many 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 ineluded with other organie
beings in any general conclusion respecting his manner
of appearance on this earth. Now the case wears a
wholly different aspect. When a naturalist like Carl
ﬂ ogt ventures to say in his address as President of the
National Institution of Geneva (1869), * personne, en
“Hurope au moins, n'ose plus su{gtgﬂir la eréation
YOI, 1, i n



2 INTRODUCTION,

“indépendante et de toutes pikces, des espiees,” it is
manifest that at least o large number of naturalists
must admit that species are the modified descendants
of other species; and this especially holds good with
the younger and rising naturalists. The greater
number accept the agency of natural selection;
thongh some urge, whether with justice the future
must decide, that I have greatly overrated its im-
portance. Of the older and honoured chiefs in natural
science, many unfortunately are still oppesed to
evolution in every form.

In consequence 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 putb together my notes, so as fo zee
how far the general conclusions arrived at in my'
former works were applicable to man. This seemed
all the more desirable, as I had never deliberately
applied these views to a species taken singly. When
we confine our attention to any one form, we are
deprived of the weighty arguments derived from the
nature of the affinities which connect together whole
groups of organisms—their geographical distribution
in past and present times, and their geological
suceession. The homologieal structure, embryclogical
development, and rudimentary organs of a species
remain to be considered, whether it be man or any
other animal, to which onr attention may be ﬂirech:-d;
but these great classes of facts ﬂ.ﬂ'urﬂ{ as it appears to
me, ample and conclusive evidence in favour of the
prineiple of gradual evolution. The strong support
derived from the other arguments should, howeyer,
always be kept before the mind.
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The sole object of this work is to consider, firstly,
whether man, like every other species, is descended
from some pre-existing form ; secondly, the manner of
his development ; and thirdly, the value of the differ-
ences between the so-called races of man, As I shall
confine myself to these points, it will not be necessary
to describe in detail the differences between the several
races—an enormous eubject which has been fully
disenssed in many valuable works. The high antiquity
of man has recently been demonstrated by the labours
of a host of eminent men, beginning with M. Boncher
de Perthes; and this is the indispensable basis for
understanding his origin. I shall, therefore, take this
conclusion for granted, and may refer my readers to
the admirable treatises of Sir Charles Lyell, Sir John
Tubbock, and others. Nor shall T have occasion to do
more than to allude to the amount of difference
between man and the anthropomorphous apes; for
Prof. Huxley, in the opinion of most competent
judges, has conclusively shewn that in every visible
character man differs less from the higher apes, than
these do from the lower members of the same order of
Frimates,

This work contains hardly any original facts in
regard to man; but as the conclusions at which 1
arrived, after drawing up a rough draft, nppearcﬂ to
me interesting, I thought that they might interest
others. It has often and confidently been agserted,
that man’s origin ean never be known: but jgnorance
more frequently begets confidence than does know-
ledge : it is those who know little, and not those who
know much, who so positively assert that this or thab
problem will never be solved by seience. The con~

r 2
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clusion that man is the co-descendant with other
species of some ancient, lower, and extinet form, is
not in any degree new. Lamarck long ago came to
this conclusion, which has lately been maintained by
geveral eminent naturalists and philosophers; for
instance, by Wallace, Huxley, Lyell, Vogt, Lubbock,
Biichner, Rolle, &e.,' 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 * Natiirliche
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. Hickel's writings, I give his authority
in the text; other statements I leave as they originally
stood in my manuscript, oceasionally giving in the
foot-notes references to his works, as a confirmation of
the more doubtful or interesting points.

! As the works of the first-
named authors are sowell known,
1 peed not sive the titles; but
as those of the latter are lesa
well konown in England, T will
give them :—*Sechs Vorlesungen
iiber dis Darwinsche Theorie:”
swoite Auflage, 1868, von Dr.
L. Biichner: translated into
French under the title * Con-
firences sur 1o Thivrie Darwin-
ienme,” 1869, *Der Menech, im
Lichte der Darwin'sche Lehre?
1865, von Dr. F. Rolle. I will
npt attempt to give references

to all the authors who hava
taken the same side of the
question.  Thus G. Canestrini
has published (¢ Annuario della
Soc, d. Nat.,! Modena, 1867, P
81) o very curious paper on
rudimefitary characters, a3 begp.
ing on the origin of man
Another work has (1864) been
published by Dr. Fransesen
Borrago, bearing in Ttalian the
title of “Man, made in {ha
*imnge of God, was alsn mads
*in the image of the ape®



INTRODUCTION. ]

During many years it has seemed to me highly
probable that sexnal selection has played an important
part in differentiating the races of man; but in my
‘ Origin of Species’ (first edition, p. 199) I contented
myself by merely alluding to this belief. When I
came to apply this view fo man, I found it indis-
pensable to treat the whole subject in full detail.?
Consequently the second part of the present work,
treating of sexual selection, has extended to an
inordinate length, compared Wlth the first pnrt but
thig could not be avoided.

I had intended adding to the present volumes an
egsay on the expression of the varions emotions by
man and the lower animals. My attention was called
to this subject many years ago by Bir Charles Bell's
admirable work. This illustrious anatomist maintains
that man is endowed with certain muscles solely for
the sake of expressing his emotions. As this view is
obviously opposed fo the belief that man is descended
frem gome other and lower form, it was neecessary for
me to consider it. I likewise wished to ascertain how
far the emotions are expressed in the same manner by
the different races of man. DBut owing to the length
of the present work, I have thought it better to
reserve my essay for separate publication.

2 Prof. Hickel was the ouly  Importance, since the pulblica-
author who, at the time when tion of the * Origin’; and this
this work first appeared, had  le did in n very able manner in
discnazed the subject of sexual  his varous works

geleation, and had secn its full
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Parr 1.
THE DESCENT OR ORIGIN OF MAN.

CHAPTER I

Tur Evioexcr oF TeE Descest or Mix Froa
goue Lower Fomin

Mature of the evidence bearing on the origin of man—Homaologous
gtructures in man and the lower animals—DMizcellineons points
of corresponidence — Development — Rudimentary - structures,
muscles, sense-organs, hain, bones, reproductive ovgans, &c,—
The bearing of theso three great classes of facts on the orizin
of man.

He who wishes to decide whether man is the modified
deseendant of some pre-existing form, would probably
first enquire whether man varies, however slightly, in
bodily structure and in mental faculties; and if ao,
whether the variations are transmitted to his offsprin fis
in accordance with the laws which prevail with the
lower animals, Again, are the variations the result,
as far as our ignorance permits us to judge, of the
same general canses, and are they governed by the
same general laws, as in the ease of other organisms :
for instanee, by correlation, the inherifed effects of
uge and disuse, &e.? JIs man subject to similar
maleconformations, the result of arrested development,
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of reduplication of parts, &e., and does he display in
any of his anomalies reversion to some former and
ancient type of structure? It might also naturally be
enquired whether man, like so many other animals,
has given rise to varieties and sub-races, differing
but slightly from each other, or to races differing g0
much that they must be classed as doubtful species?
How are such races distributed over the world ; and
how, when crossed, do they react on each other in the
first and sncceeding generations? And so with many
other points. :

The enquirer would next come to the important
point, whether man tends to increase at so rapid a
rate, as to lead to occasional severe struggles for
existence; and consequently to beneficial variations,
whether in hody or mind, being preserved, and
injurions 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
extinet? We shall see that all these questions, as
indeed is obvions in respect to most of them, must be
answered in the affirmative, in the same manner as
with the lower animals. But the several considera-
tions just referred to may be conveniently deferred for
4 time: and we will first see how far the bodily
Structure of man shows traces, more or less plain, of
his descent from some lower form. In succecding
chapters the mental powers of man, in comparison
With those of the lower animals, will bo considered. |

T‘F‘f Bodily Structure of Man—It is notorious that
TN 18 constracted on the same general type or model
45 other mammals, All the bones in his skeleton can
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be compared with corresponding bones in a monkey,
bat, or seal. So it is with his muscles, nerves, blood-
vessels and internal visecera. The brain, the most
important of all the organs, follows the same law, as
shewn by Huxley and other anatomists. Bischoff,!
who is & hostile witness, admits that every chief
fissure and fold 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; mor
conld perfect agreement be expected, for otherwise
their, mental powers would have been the same.
Vulpian * remarks: ¢ Les différences réelles gui
“ gxistent entre l'encéphale de 1'homme et celni des
“ ginges supérienrs, sont bien minimes. Il ne fant pas
“ge faire d'illusions i cet égard. L'homme est bien
“plus prés des singes anthropomorphes par les
“* earacteres anatomiques de son cervean que eeux-¢i ne
“le gont non seulement des autres mammifires, mais
“méme de certains guadrnmanes, des guenons et des
“macaques.” But it would be superfluous here to
give further details on the correspondence between
man and the higher mammals in the structure of the
brain and all other parts of the body.

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

Man is liable to receive from the lower animals, and

1

* Grosshirnwindungen  des

L the Aprendis i
Menschen,! 1868, & 06, The Sl L

conclusions of this author, as
well as those of Gratiolet and
Aely, eoncerning the brain, will
be disgussed by Prof. Huxley in

o

Preface to this edition.

* fLec. sur la Phys! 1866 .
8O0, nz quoted Ly M. l}nilE,
‘L0Ordre des Primates et le
Transformisme,’ 1868, p, 20,
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to communicate fo them, certain diseases, as hydro-
phobia, variola, the glanders, syphilis, cholera, herpes,
&e.;? and this fact proves the close similarity* of
their tissnes and blood, both in minute structure and
composition, far more plainly than does their com-
parison under the best microscope, or by the aid of
the best chemical analysis. Monkeys are liable to
many of the same non-contagions diseases as we are;
thus Rengger,® who carefully observed for a long time
the Cebus dzara in its native land, found it liable to
catarrh, {with the usual symptoms, and which, when
often regurrent, led to consumption. These monkeys
suffered also from apoplexy, inflammation of the
bowels, and cataract in the eye. The younger ones
when ghedding their milk-teeth often died from fever.
Medicines produded the same effect on them as on us.
Many kinds of monkeys have a strong taste for tea,
coffee, and spiritnous liquors : they will also, as I have
myself seen, smoke tobacco with pleasure.® Brehm
asserts that the natives of north-eastern Afriea catch

% Dr. W. Lander Lindsay has
treated this subject at some
leneth in the * Jounal of Mental
Selenee,” July 1871 ; and in the
¢ Edinburgh Veterinary Review,’
July 1855,

4" A Reviewer has criticised

*British  Qunarlerly Deview,'
Ot Ist, 1871, p. 472) what I
Liave here said with much se-
verity and comtempt ; but as I
do not use the term identity, I
cannot gee that Iam greatly in
error, There appears to me o
strotg  analogy  between the
samne infection or comtagion pro-
ducing the spme result, of ane

closely similar, in two distinct
animals, and the testing of two
digtingt fluids by the same
chemical reagent.

& Naturgeschichto der Singe-
thiere von Paraguay,” 1830, s
ok

8 The same tnstes are common
to some animals much lower
the scale. Ir, A. Kicols in-
formg e that he kept im
Queensland, in Aunstralin, thres

*individuals of the Phasolarctus

cineréus; and that, without
having been taught in any way,
they acquired a strong taste for
rum, and for smoking tolacco,
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the wild baboons by exposing vessels with strong beer,
by which they are made drunk. He has seen some of
these animals, which e kept in confinement, in this
state; and he gives a langhable account of their
behaviour and strange grimaces. On the following
morning they were very cross and disr_ual; they held
their aching heads with both hands, and wore a most
pitinble expression: when beer or wine was offered
them, they turned away with disgust, but relished the
juice of lemons.” An American monkey, an Ateles,
after getting drunk on brandy, would never touch it
again, and thus was wiser than many men. Thege
trifling facts prove how gimilar the nerves of taste must

be in monkeys and man, and how similarly their whole
nervous system is affected.

Man is infested with internal parasites, sometimes
causing fatal effects; and is plagned by external
parasites, all of which belong to the same genera or
families as those infesting other mammals, and in the
case of scabies to the same species.® Man is subject,
like other mammals, birds, and even insects? to that
mysterions law, which causes certain normal processes,
gneh as gestation, as well as the maturation and
duration of various dizeases, to follow lunar periods.
His wounds are repaived by the same process of
Lealing ; and the stumps left after the amputation of

T Beelm, * Thierleben, B, 1,
1564, 8. Th, 80. On the Ateles,
g 108, Fer other analogous

Law of Vital Periodicity,”
* British Association,! 1842, D,

statements, see 5. 25, 107,

8 Dr. W. Louder Lindsay,
*Edinburgh Vet Review, July
1858, p. 13.

! With respect to insects see
Dr. Layeock, “On o General

1"|I:Lr:m||1'li.-r.'1|,, * Billiman's . North
American Journal of Seienee,
vol. xvif, p. 305, has seen a duer
sulfering  from  tertian  agne,
Hereafter 1 shall return to this
suliject.
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his limbg, especially during an early embryonie period,
oceasionally possess some power of regeneration, ag in
the lowest animals,!?

The wholé 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,'* to the birth and nurturing of the young.
Monkeys are born in almoest as helpless a condition as
our own infants; and in certain genera the young
differ fully as much in appearance from the adults, as
do our children from their full-grown parents.’* Tt
has been urged by some writers, as an important
distinction, that with man the young arrive at
maturity at a much later age than with any other
animal : but if we look to the races of mankind which
inhabit tropical countries the difference is not great,
for the orang is believed not to be adult till the age of
from ten to fifteen years.® Man differs from woman

T have oiven the evidence
on this head in my ¢ Varintion
of Animals and DPlants under
Domestication,” wol. ii. p. 15,
and more could be added.

1 & WMares e diversis generibus
* fmadrumanornm  sine  duabio
“dirnosount feminas bhumanas
“n maribuz.  Primum, etedo,
#odomatn, posten aspectu., M.
*Youatt, qui diu in Hortis
# Foalozicls {Bestinriis) medicns
“animalinim emt, vir in rebung
*“observandis cautus et -sagax,
“hoo mihi certissimo probavi,
“ob curatores ejtusdem loci et

“alli & minfstris confirmaverunt.*

“8ir Androw Bmiith et Brehm
* notabant idem in Cynocephalo,
“ Ilnstrissimus  Cuvier etiam

“narrat multa de g re, gui
“ut apinor, nikil turpius potest
* indieari inter omnia hominibns
“ab Quadrmmaniz communi
“ Narrat enim  Cynocephalom
# quendam in furorem ingiderc
 gapeetu feminarum alignarom,
* guid nequaguam accendi tanto
“furcre ab omnibus,  Semper
# glicebat juniores, et diznos-
% cabat in turbd, ef advocabab
“ynep sestlique”

2 s rernark i3 made with
respect to  Cymocephalus and
the anthropomorpheus apes by
Geofiroy  Saint-Tilaire and 1
Cuvier, ¢ Hist., Nat. des Mammi-
fares,' tom. i. 1824,

1 Fpxloy, *Man's Flace in
Watrre," 1863, p. 34
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in size, bodily strength, hairiness, &e, as well as in
mind, in the same manner as do the two sexes of many
mammals. Bo that the correspondence in general
structure, in the minute structore of the tissnes, in
chemical composition and in constitution, between
man and the Ligher animals, especially the anthropo-
morphous apes, is extremely close.

Emlbryonie Development.—DMan is developed from an
ovule, about the 125th of an inch in diameter, which
differs in no respect from the ovules of other animals.
The embryo itself af a very early period can hardly be
distingnished from that of other memhers of the

. vertebrate kingdom. At this period the arteries run
in areh-like branches, ns if to carry the blood to
branchize which are not present in the higher verte-
brata, though the slits on the sides of the neck still
remain (f, ¢, fig. 1), marking their former position.
At a somewhat later period, when the extremities are
developed, “ the feet of lizards and mammals,” as the
illustrious Von Baer remarks, “the wings and feet of
t hirds, no less than the hands and feet of man, all
“arise from the same fundamental form.” It is, says
Prof. Huzley,'* “ quite in the later stages of develop-
“ ment that the young human being presents marked
¢ differences from the young ape, while the latter
¢ departs as mueh from the dog in its developments, as
“the man does. Startling as this last assertion may
« appear to be, it is demonstrably true.”

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

H e Man's Place in Nature," 1863, p. G7.
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ment, carefully copied from two works of undoubted
acouracy.'®

After the foregoing statements made by such high
aunthorities, it would be siiperfluous on my part to give
a number of borrowed details, shewing that the embryo
of man closely resembles that of other mammals. It
may, however, be added, that the human embryo like-
wise resembles certain low forms when adult in various
points of structure. For instance, the heart at first
exists as a simple pulsating vessel ; the excreta are
voided through a cloacal passage; and the os coceyx
projects like o true tail, “extending considerably
“beyond the rudimentary legs.”® In the embryos of
all air-breathing vertebrates, certain glands, called the
corpora Wolffiana, correspond with, and act like the
kidneys of mature fishes.!” Even at a later embryonie
period, some striking resemblances between man and
the lower animals may be observed. Bischoff says
that the convolutions of the brain in a human feetus
at the end of the seventh month reach about the same
stage of development as in a baboon when adult.™*
The great toe, as Professor Owen remarks,’? *“which

5 The human embryo (u
fig) ‘is from Ecker, ‘Icgﬁ
Phys,” 1851-1859, tab. xxx.
fig. 2. Tlhis embryo was ten
lines in length, so that the draw-
ing i&8 much magnified. The
embryo of the dog is from
Bisehoff, * Entwicklungsge-
schichte des Hunde-Eies,' 1845,
tab, i fig, 42 8, This drawing
i3 five times magnified, the
embrye being twenty-five days
ol "The internal viscern have
been omitted, and the uterine
appendages in both drawings
removed, T was directed to

these figures by Prof. Huxley,
from whose work, * Man's Place
in Nature? the iden of giving
them was taken. Hilckel has
also given analogous drawibgs
in his * Srhij[rrfunghgcachmhtn.

1 Prof, Wyman in * Proc. of
American Acad. of Soiences,
vol. iv, 1860, p. 17.

17 Owen, * ;}.nntumy of Verte-
brates, val. i. p. 533,

M ¢Die Grosshimwindungen
des Menschen,' 1868, 8. 10

¢ Anatomy of Vertebrates,
vol. ii. p. b&3.
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Fig. 1, Upper figura homnn embirye, from Ecker.  Lower fganro that of a dog.
from Tischoll.

d'-. Fara-brain, ccrebral hemisphercs,

b\. Mid-leraln, corpora q|uadr|,gsmlnn
&, Hind-brain, cerebellam, medulla
ﬁlﬂrﬁptm

e, Har,

. First visceral arch.
. Hecoml vissern] arch,
. Vertobral columns and  moscles
of devclopniint.

’“”"" }nmﬂim
T., '3'-.11 or uamcrs

]
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“forms the fulerum when standing or walking, is.
¢ perhaps the most characteristic peculiarity in the
“ human structure ;” but in an embryo, about an inch
in length, Prof. Wyman®® found “ that the great toe
“was shorter than the others; and, instead of being
“ parallel to them, projected at an angle from the side
“of the foot, thus corresponding with the permanent
“condition of this part in fhe quadrumana.” I will
conclnde with a quotation from Huxley,*” 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 of the development of man,
‘““are identical with those of the animals immediately
“below him in the scale: without a doubt in these
*“ respects, he is far nearer to apes than the apes are to
* the dog.”

Rudiments.—This subject, though not intrinsically
more important than the' two last,  will for several
reasons be treated here more fully.** Not one of the
higher animals ean be named which does not bear some
part in a rudimentary condition; and man forms no
exception to the rule. Rudimentary organs must be
distingunished from those that are nascent; though in
some cases the distinetion is not easy. The former are
either absolutely useless, such as the mammee of male

= +Proc. - Boe. Nat. Hist?

Doston, 1862, vol. ix. p. 185,
'_“ ¢ Man's Place in Nature, p.
i

* 1 had written a rough copy
of this chapter before reading &
valunble paper, “ Caratteri rudi-
mientali in ordine all’ origine del-

I'uomo ™ (* Annuarie della Soc,

d. Nat., Modena, 1867, p. 81), by
G Canestrini, to which paper
I am mnsidemh:;' indebted.
Hiickel has given admirable dis-
cussions on this whole subject,
under the title of D]fitﬂlt‘ﬂ]"]}}’:
in his *Generelle Morpholugie
and * Behipfungsgeschichte.
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quadrupeds, or the incisor teeth of ruminants which
never cut through the gums; of 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 strietly rudimentary, but they are tending
in this direction. Nascent organs, on the other hand,
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 oceurs, they are nevertheless
liable to occasional reappearance through reversion—
a circumstance well worthy of attention,

The chief agents in causing organs to become rndj-
mentary seem to have been disuse at that period of
life when the organ is chiefly used (and this is generally
during maturity), and also inheritance at a correg-
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 or 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, hgv,
often originated in a way distinet from thoge e
referred to. In some cases, organs have been redye, a
by means of natural selection, from having becomea
injurious to the species under changed habits of jif,.
The process of reduction is probably often gigeq

¥

S
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throngh the two principles of compensation and
economy of growth; but the later stages of reduction,
after disuse has done all that can fairly be attributed
to if, and when the saving to be effected by the
economy of growth would be very small,® are difficult
to_understand. The final and complete suppression of
a8 part, already useless and much reduced in size, in
which case neither compensation nor economy can
come into play, is perhaps intelligible by the aid of
the hypothesis of pangenesis. But as the whole sub-
jeet of rudimentary organs has been discussed and
illustrated in my former works,* I need here say no
more on this head.

Budiments of various museles have been observed in
many parts of the human body;* and not a few
muscles, which are regularly present in some of the
lower animals can occasionally be detected in man in
a greatly reduced condition. Every one must have
noticed the power which many animals, especially horses,
possess of moving or twitehing their skin ; and this is
effected by the pannieulus carnosus, Remnants of this
muscle in an efficient state are found in various parts
of our bodies; for instance, the muscle on the fore-
head, by which the eyebrows are raised. The platysma
myoides, which is well developed on the neck, belongs

B Some good criticisms on
this subject have been given by
?Ie&ws. Murie and Mivart, in
Transact. Zoolog. Soc.! 1869,
vol. vii. p. 92,

# “Variation of Animnls and
Plants  under Domestication,

:ﬂ; . pp. 317 and 897, See

f Ories P
Tt e S

= Wor instance WM. T
\ chard
(“Annales des Sciences Nat.
YOL, T,

Svd series, Zoolog. 18562, tom.
xviil. p. 18) describes and figures
rudiments of what he calls the
“muscle pédienx de la main,”
which he says iz sometimes
“ infiniment petit.”!  Another
muscle, called #le tibinl ]'ioﬁté—
rieur,” iz generally quite absent
in the hend, but appears from
time to time in a mone of less
rudimentary condition.

4]
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to this system. Prof. Torner, of Edinburgh, has
occasionally detected; as he informs me, museular
fasciculi in five different situations, namely in the
axille, near the scapulm, &e., gll of which must be
referred to the system of the panniculus. He has
also shewn® that the musewlus sfernalis or sternalis
bruforum, which is not an extension of the rectus
abdominaliz, but is closely allied to the pannieulus,
oecurred in the proportion of about three per eent. in
npwards of 600 bodies: he adds, that this muscle
affords “an excellent illustration of the statement
#that occasional and rudimenfary structures are
“ egpecially linble to variation in arrangement.”

Some few persons have the power of contracting the
superficial muscles on their sealps; and these muscles
are in a variable and partially rudimentary eondition.
M. A. de Candolle has communicated to me a curions
instance of the long-continued persistence or inheri-
tance of this power, as well as of its unusnal develop-
ment, He knows a family, in which one member, the
present head of the family, eould, when a youth, piteh
several heavy books from his head by the movement of
the scalp alone ; and he won wagers by performing this
foat. His father, unecle, grandfather, and his three
children possess the same power to the same unusual
degree. This family became divided eight generations
ago into two branches ; o that the head of the above-
mentioned branch is cousin in the seventh degree to
the head of the other branch, This distant cousin
resides in another part of France ; and on being asked
whether he possessed the same faeulty, immedint.elb-
exhibited his power. This case offers a good illustra-

# Prof, W. Turner, ¢ Proo. Royal Soc. Edinburgh,' 1866-67, 1. 65.
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tion how persistent may be the transmission of an
absolutely useless faculty, probably derived from our
remote semi-human progenitors; since many monkeys
have, and frequently use the power, of largely moving
their sealps'up and down.™
The extrinsic musecles which serve to move the
external ear, and the intrinsic muscles which move the
different parts, are in a rudimentary condition in man,
and they all belong to the system of the panniculus; they
are also variable in development, or at least in function.
I have seen one man who could draw the whole ear
forwards; other men can draw it npwards; another
who could draw it backwards;*® and from what one of
these persons told me, it is probable that most of us,
by often touching our ears, and thus directing our
attention towards them, could recover some power of
movement by repeated trials, The power of erecting
and directing the shell of the ears to the various
points of the compass, is no doubt of the highest
service to many animals, as they thus perceive the
“ direction of danger; but I have never heard, on
sufficient evidence, of o man who possessed this power,
the one which might be of use to him. The whole
external shell may be considered a rudiment, to-
gether with the various folds and prominences (helix
and anti-helix, tragns and anti-tragus, &e.) which in
the lower animals strengthen and support the ear
“when erect, without adding much to its weight. BSome
authors, however, suppose that the cartilage of the
shell gerves to transmit vibrations to the ancoustic

ot E.'Eﬂ my * Expression of the {* Annuario  della ED{.',; dei
EIEnt.:uns in Man and Animals!  Naturalisti, Modena, 1867, p.
15;,2*.11 144, 97} to the samp clfect,
Canestrini quotes Hyril.
o2
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nerve; hut Mr. Toynbee® after collecting all the
known evidence on this head, concludes that the

external shell is of no distinet use. The ears of the ',

chimpanzee and orang are curiously like those of
man, and the proper muscles are likewise but very
slightly developed.” Iam also assured by the keepers
in the Zoologieal Gardens that these animals never
move or erect their ears ; so that they are in an equally
rudimentary condition with those of man, as far as
function is concerned. Why these animals, as well as
the progenitors of man, should have lost the power of
erecting their ears, we cannot say. It may be, though
I am not satisfied with this view, that owing to their
arboreal habits and great strength they were but little
exposed to danger, and so during a lengthened period
moved their ears but little, and thus gradually lost

the power of moving them. This wounld be a parallel

case with that of those large and heavy birds, which,
from inhabiting oceanic islands, have not been exposed
to the attacks of beasts of prey, and have consequently

lost the power of using their wings for flight. The -

inability to move the ears in man and several apes is,
however, partly compensated by the freedom with
which they ¢an move the head in a horizontal plane, so
as to eatch sounds from all directions. It has been
asserted that the ear of man alone possesses a lobule ;
but “arudiment of it is found in the gorilla;”* and, ag

o ¢ 'he Diseases of the Ear)  nearly the same conclusion as
by J. Toynbee, F.RE, 1800, p. - that given here,
12. A distinguished physivlo- * Prof, A, Macalister, ¢ Ay
gist, Prof. Yreyer, informs me  nals and Mag. of Nat, History,”
that be had lately been experi-  wol, vii,, 1671, p. 242, .
menting on the funclion of the ® Mr. St George  Mivart,
shell of the ear, and las come 1o ‘]:.é%rgtutaq*_ Anatomy,' 1873,

P diili,
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I hear from Prof. Preyer, it is not rareljabsegt in the
Al

negro. AN
The celebrated seulptor, Mr. Woolner, informs W6 of
one little peculiarity in the external ear, which he has
often observed both in men and women, and of which
he perceived the full significance. His attention was
first called to the subject whilst at work on his figure
of Puek, to which he had given pointed ears. He was
thus led to examine the ears of various monkeys, and
anbsequently more carefully
those of man, The peculiarity
consists in a little blunt point,
projecting from the inwardly
folded margin, or helix. When
present, it is developed at birth,
and, according to Prof. Ludwig
Meyer, more frequently in man
than in woman, Mr. Woolner
made an exact model of one such
case, and sent me the accom- M Mo
panying drawing. (Fig. 2.)  aiddmwn by e Woolner
These points nottonly project & Terretsrent
inwards towards the centre of the ear, but often a little
outwards from its plane, so as to be visible when the
head is viewed from directly in front or behind. T]fef
are variable in size, and somewhat in position, atanfhng
either a little higher or lower; and they gometimes
ocenr on one ear and not on the other. They are nok
confined to mankind, for I observed a case in one of .i"he
spider-monkeys (Ateles beelzebuth) in our Zoologieal
Gardent ; and Dr. E. Ray Lankester informs me of
ancther caze ing thiml}anzﬁa in the gﬂ,rﬂens uLHﬂmhln"g.
The helix obviously consists of the extreme MATEIN
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of the ear folded inwards; and this folding appearsi
to be in some manner connected with the whole ex-
ternal ear being permanently pressed backwards. In
many monkeys, which do not stand high in the order, as
baboons and some species of macacus,* the upper portion
of the ear is slightly pointed, and the margin is net at all
folded inwards ; but if the margin were to be thus folded,

a slight point would necessarily project inwards towards

the centre, and probably a little outwards from the
plane of the ear ; and this I believe to be their origin in
many cases. On the other hand, Prof. L. Meyer, in an
able paper recently published® maintaing that the
whole case is one of mere variability; and that the
projections are not real omes, but are due to the
internal cartilage on each side of the points not having
been fully developed. Tam quite ready to admit that
this is the correct explanation in many instaneces, as in

those fignred by Prof. Meyer, in which there are
several minute points, or

ik the whole margin is ginuons.

i ““ﬂﬂfl}‘ﬂe]f :EETI, throngh the kindness of Dr. L
OWn, the ear of a microcephalous idiot i

18 a-projection on the outsi AR

. de of the helix, and not on
the inward folded edge, so that this point can hayve no
relation to a former apex of th

A & ear. Nevertheless in
sun? cages, my onginal view, that the pointa are
vestiges of the tips of formerly erect and pointed ears
still seems o me probable, :

: : I think so f
frequency of ﬂu.alr oceurrence, and from themfn:rl;‘i
correspondence in position with that of the trigp of a

™ Bee alsp eome remorks; and. aq
" y i i ]
the dr:n:.'m*,_m of the ears of the HJ:IJJE{,E: ﬂn{} o 5
Lemurcidea, in Messre, Murie  Spitzohr, A it Darwin'sche
511'-[:1 H:_l:nrt,rs excellent paper in Anat. ur;d ]"lr‘-: lagicy Path.
& * Lransact. Zoolog, Sec’ vol. vii, e 187, 485,
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pointed ear. In one cage, of which a photograph has
been sent me, the projection is so lurgL, that supposing,
in accordance with Prof. Meyer's view, the ear to hc
made perfect by the equal development of the cartilage
throughout the whole extent of the margin, it wonld
have covered fully one-third of the whole ear. Two
cases have been communicated to me, one in North
Ameriea, and the other in England, in which the npper
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 given™ of the ear of a
monkey, the Cynopitheeus niger, and says that their
outlines are closely gimilar. 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 outline 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 woodent
(No. 3) is an accurate copy of a photograph of- the
fwetus 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 thiz period from its adult condition,
when it bears & close general resemblance to that of
man. It is evident that the folding over of the tip of
such an ear, unless 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, vestiges of a former condition.

B ehe Expresgion of the Emotions,’ p. 136, "
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The nictitating membrane, or third eyelid, with its
accessory musecles and other structures, is especially
well developed in birds, and is of much functional
importance to them, as it can be rapidly drawn across
the whole eye-ball. It is found in some reptiles and
amphibians, and in certain fishes, as in sharks. It is
fairly well developed in the two lower divisions of the

Fig. 3. Fetus of an Orang,  Fxact copy of o photograpl, shewing the form of
the car 2t this early age.

mammalian geries, namely, in the monotremata ang
marsupials, and in some few of the higher mammals, as
in the walrus. But in man, the quadrumana, and most
other mammals, it exists, as is admitted by all anate-
mists, as a mere rudiment, ealled the semilunar folgd s

The sense of smell is of the highest importance to

# Millers ¢Elements of *Great Artists and Anatomiges
Physiology,’ Eng. translat,, 1842, p. 106, This rudiment g5,

vol, ii. p. 1117. Owen, *Ana- parcntly is somewhnt [T
mn:q,' of Vertebrates,’ vol. fil. po Negroes and Austrilisns thy
2603 jbid. on the Walrus, in Europeans, see Carl Vg,

i Proe, Foolos, Soo! November *Leciures on Man,' Eng, trmys-
#5th, 1854, See also R Knox, lat. p. 120
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the greater number of mammals—to some, as the
ruminants, in warning them of danger; to others, as
‘the carnivora, in finding their prey ; to others, again,
as the wild boar, for both purposes combined. Bub
the sense of smell is of extremely slight service, if
any, even to the dark coloured races of men, in whom
1t is much more highly developed than in the white
and civilised races.® Nevertheless it does not warn
them of danger, nor gnide them to their food; nor
does it prevent the Esquimaux from sleeping in the
most fetid atmosphere, nor many savages from eating
Lalf-putrid meat. In Europeans the power differs
greatly in different individuals, as I am assured by an
eminent naturalist who possesses this sense highly
developed, 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 originally acquired by man, as he now exists.
He inherits the power in an enfeebled and so far rudi-
mentary condition, from some early progenitor, to
whom it was highly serviceable, and by whom it was
continually uwsed. In those animals which have this
sense highly developed, such as dogs and horses, the
recollection of persons and of places is strongly

¥ The account givo
given by
Huambalde of the power of smell
posacssed by the natives of

oheervations on the conmection
between the power of smell and
the colouring matter of the

South Amerien is well known
and  has beon confirnied In:
Dtl:lﬂfﬂ. . F'['-'“ZE:IH (1 I-'JLIJ.I!LT.‘S
BUT lew 111n_Fult|Es Mentales,’ &c.,
}:l:l:m.\ I'. 1872, p, 1) nsserts that
::mlrLiI:;ziM{y ‘1‘:““[0 EXperiments,
: ol that Nawr
Iudians could re Nearoes and
in the dark by
W. Ozle has

Cuzmise persons
their odour,  Dr.
e some curicus

mucous membrane of the ol-
factory region, as well as of the
gkin of the body. I have, therd
fore, spoken in the text of the
dark-coloured  races having o
finer sense of #mell than the
white Taees. Ses his paper,
¢ Medieo - Chirurgical  Transac-
tions,! Trendon, vol. ik, 1870, 1.,
276,
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associated with their odour; and we can thus perhaps
understand how it is, as Dr. Maudsley has truly
remarked,” that the sense of smell in man “is.

« singularly effective in recalling vividly the ideas and .
¢ images of forgotten scenes and places,”

Man differs conspicuously from all the other
Primates in being almost naked. DBut a few short
straggling hairs are found over the greater part of the
body in the man, and fine down on that of the woman.
The different races differ much in hairiness; and in
the individuals of the same race the hairs are highly
variable, not only in abundance, but likewise in
position: thus in some Europeans the shoulders are
quite naked, whilst in others they bear thick tufts of
hair® There can be little doubt that the hairs thus
senttered over the body are the rudiments 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
pale-coloured hairs on the limbs and other parts of the
body, occasionally become developed into * thickset,
lr:rng,‘ and rather coarse dark haire,” when abnormally
nnunshz?:l near old-standing inflamed gurfaces,®
et s B v
S0 Tiaios thas 1?]; : ﬂ':‘;l z»r:iw hairs in their e?ehr_mw

i ers 5 50 that even this slight
peculiarity seems to be inherited. These hairs, too
s hr;ma: their representatives; for in the ::him:
panzee, and in certain specics of Macacus, there are

T ¢ Tha Ph}'e_aic;lu::g;.: and Pa-  filr Anat. wnd Phys # e
fi];b;;}é.:r__{i;‘ ]t:f:i., Mind,” 2nd edit, -tlj_ﬂliiﬂtii} often 1{:\'43 1[?_13:-:;[;‘

2} Eschricht, Usber die Rich- - ¥ Curious Trapaor,

™ Pagot, © Leg ;
tung der Hanre am mensche aget, © Lectures on Surgl-

. s 1 Ps - pm if .
lighen Kiieper, * Miiller's Archiv G'Er_:l. l"'l.'l.l'll}].l.'r‘c_} a 18563, val. i P
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scattered hairs of considerable length rising from the
naked skin above the eyes, and corresponding to our
eyebrows; similar long hairs project from the hairy
covering of the superciliary ridges in some bahoons.
The fine wool-like hair, or so-called lanugo, with
which the human fetus 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 IEschrieht®® on a female
feetus ; but this is not so surprising a cirecumstance as
it may at first appear, for the two sexes generally
resemble each other in all external characters during
an early period of growth. The direction and arrange-
ment of the hairg on all parts of the fretal body are
the same as in the adult, but are subject to much
variability. . The whole surface, including even the
forehead and ears, is thus thickly clothed; but it is
a significant fact that the palms of the hands and the
goles of the feet are quite naked, like the inferior
surfaces of all four extremities in most of the lower
animals, Az this ean hardly be an accidental
eoineidence, the woolly covering of the feetus probably
represents the first permanent coat of hair in those
mammals which are born hairy. Three or four cases
have been recorded of persons born with their whale
bodies and faces thickly covered with fine long hairs;
and this strange condition is strongly inherited, and is
correlated with an abnormal condition of the teeth.*!

:: Enchri'.‘f.it, ibid. 8. 40, 47. cation! vol. iL p. 327 Prof,
Seo my * Variation of Ani-  Alex. Brandt bas recently sent
mals and Plants under Domuesti-  me an additional case of o father
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Prof. Alex, Brandt informs me that he has compared
the hair from the face of a man thus characterised,
aged thirty-five, with the lanugo of a fwtus, and finds
it quite similar in texture ;] therefore, as he remarks,
the case may be attributed to an arrest of development
in the hair, together with itz continued growth.
Many ‘delicate children, as T have been assured by a
surgeon to a hospital for children, have their backs
covered by rather long silky hairs; and such cases
probably come under the same head.

It appears as if the posterior molar or wisdom-teeth
were tending to become rudimentary in the more
civilised races of man. These teeth are rather smaller
than the other molars, as is likewise the case with the
corresponding teeth in the chimpanzee and orang;
and they have only two separate fangs. They do not
cut throngh the gums till about the seventeenth year,
and I have been assured that they are much more
linble to decay, and are earlier lost than the other
teeth; but this is denied by some eminent dentists.
They are also much more liable to wary, both in
gtructure and in the period of their development, than
the other teeth.*® In the Melanian races, on the other
hand, the wisdom-teeth are usually furnished with
three separate fangs, and are generally sound; they
also differ from the other molars in size, less than in
the Caucasian races® Prof. Schaaffhausen accounts

apd son, born in Russin, with quoted by Dr. O, Carter Blake

thesa ]\tcu][::.r':llu.-s- I have re- in *Anthropological Review,

cuived drawings of both from  July 1867, p. 206,

e ;i - U:’rtu, ‘Iﬁuu tomy of Verte-
@ Ty, Webb, < Teeth in Man  brates,’ vol. iii. pp. 920, 321, and

T Jlul]]ful_,‘r‘.:lill .J‘.IL]_JE'S, as a2,

i‘
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for this difference between the races by ¢ the posterior
“dental portion of the jaw being always shortened” in
thiose that are civilised,* and this shortening may, I
~‘presume, be attributed to civilised men habitually
feeding on soft, cooked food, and thus using their jaws
less. I am informed by Mr. Brace that it is becoming
quite a common practice in the United Btates 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.*®
With respect to the alimentary canal, I have met
with an account of only a single rudiment, namely the
vermiform appendage of the cmcum. The cecum is a
branch or diverticulum of the intestine, ending in a
cul-de-sac, and is extremely long in many of the lower
vegetable-feeding mammals. In the marsupial koala
it is actually more than thrice as long as the whole
body.** Tt is sometimes produced into a long gradually-
tapering point, and is sometimes constricted in parts.
t appears as if, in consequence of changed diet or
habits, the emcum had become much shortened in
varions animals, the vermiform appendage being left
45 a rudiment of the shortemed part. That this
appendage is a rudiment, we may infer from its small
gize, and from the evidence which Prof. Canestrini*
has collected of ity variability in man. It is occasion-

“ *On the Primitiv the same conclusion nas that
the Slkall,’ I']uglurl;;nuFligim :}: given in my text, viz, that in
:Anthmpn]o-__-;iml Review! Oct. the higher or civilised races

8, p. 426, 3 they are on the road towards

N o f Montegazzn writes to.  atrophy or elimination,

me from Florenes h 4 Ogzen, * Anatomy of Verte-
lately  been mm;;;g“tﬂi“lﬂ;i brates,’ vol. iii. pp. 415, 434, 441
molar teeth in “the differont @ cAnnario celia Soo. d.

rices of man, and has come to 19at.’ Modens, 1867, p. 04,
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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 com-

gisting of a flattened solid expansion. In the orang .

this appendage is long and conveluted: in man it
arises from the end of the short ecmeum, and ig
commonly from four to five inches in length, being
only about the third of an inch in diameter. Not only
is it useless, but it is sometimes the cause of death, of
which fact T have lately heard two instanees: this ig
due to small hard bodies, such as seeds, entering the
passage, and causing inflammation.*®

In some of the lower Quadrumana, in the Lemuridm
and Carnivora, as well as in many marsupials, there is

g passage near the lower end of the humerus, called :

the snpra-condyloid foramen, through which the great
nerve of the fore limb and often the great artery pass.
Now in the humerus of man, there is generally a trgeqs
of this passage, which is sumutifnes fairly well deye-
loped, being formed by a depending hook-like process
of bone, completed by a band of ligament,
St-l"“ﬂlﬂrﬂ!ﬂ who has GIOSEI}" attended to the Buhj'&ﬁt,
has now shewn that this peculiarity is sometimeg
inherited, as it has oceurred in a father, and in nq i

s AL, 0. Martins (“De I'Unité _ Jan, 24, 1883, p, gs Dr

"o
# i tRevue des  Knox, as T am i
Organique,” 10 & : Lformed, g

: 5, 1862, the first anatomisg

wx Mondes,” June 15, 1 . (IS who
].?L.'I:ilﬁ}r dnd H:Iiiﬂ,‘-kﬂ] (4: r_.}uue;f'l]n ."ILI:cnt;H‘.'I]'.I. to this Peculiy sf-l:.l:'l'i'
Morphologie, B. il & 278), ture in man; see hig ‘Gru::

both remarked on the  Artists and Anatomisggs

have i liment See also an j » I 63,
It ar {act of this rudi ? aa mportant Miprny o
;;;:li:n?ﬂ cansing death.  on this’ process by Dy, *rﬁ%zl:

@ YWith respect to J_nhen- in the ]_-Eu]lr_ut,m de I'A, o
fance, see D Struthers in the de 8t Pétershourg tom, Izﬂ
1 ~LF - - -

Feb. 15, 1873, and 18067, p. 448,
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than four out of his seven children. When present,
the great nerve invariably passes throngh it ; and this
clearly indicates that it is the homologue and rudiment

the supra-condyloid foramen of the lower animals.
Prof. Turner estimates, as he informs me, that it
f oceurs in about one per cent. of recent skeletons, But
i if the ocensional development of this structure in man
18, a8 seems probable, due to reversion, it is a return
to a very ancient state of things, because in the higher
Quadrnmana it is absent.

There is another foramen or perforation in the
humerung, occasionally present in man, which may be
called the inter-condyloid. This oceurs, but not
constantly, in varions anthropoid and other apes,®
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, Mr. Busk® has collected the
following evidence on thiz head: Prof. Broea * noticed
“the perforation in four and a hall per cent. of the
“arm-bones collected in the ¢Cimetidre du Sud, ab
“Paris; and in the Grotto of Orrony, the contents of
“ which are referred to the Bronze period, as many as
*“eight humeri ont of thirty-two were perforated ; bub
“this extraordinary proportion, he thinks, might be
_:‘ due to the cavern having been a sort of ‘family
‘vault’ Again, M. Dupont found thirty per cent.

(1 - : TR
'Taur‘?s[:::t. EIfhil. Soer 13?;‘-:”;;,‘ Et?i;”}hu:ﬁﬁi‘] 1351:}1[,”;: 125:5.
"}1E1+ - . that this perforation is 111:r$:'::
B e T O I e e e et
gress of Prehist, Argh, Third mounds in the Western United

¥ ﬁE:‘SiU]‘l, 133“ 1, 15¢ 1"'- r" Heates 3|;||;l in Flm"lﬂﬂ- ]-t'
I"“'l‘ Wymnn ha,u.’ ]Lutul;d. E]1L'JI|EI; frlsl.‘lut;ﬂtl}" oeours in the negro.
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“of perforated bones in the cayes of the Valley of
¢ the Lesse, belonging to the Reindeer period ; whilst
« M. Leguay, in a sort of dolmenlat Argentenil, observed

“ twenty-five per cent. to be perforated; and M.

# Pruner-Bey found twenty-six per cent. in the same
¢ pondition in bones from Vauréal. Nor should it
¢ be left unnoticed that M. Pruner-Bey states that
s thiz condition is common in Guanche skeletons”
It i1s an interesting fact that anecient races, in
this and several other cases, more frequently present
gtructures 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
progenitors.

In man, the os coeeyx, together with certain other
vertebrm hereafter to be deseribed, though function-
less as a tail, plainly represent this part in other
vertebrate animals. At an early embryonic period it
is free, and projects beyond the lower extremities ; as
may be seenin the drawing (Fig. 1) of a human
gmbryo. Even after birth it has been known, in
certain rare and anomalons cases,”® to form a small
external rudiment of a tail. The os coceyx is short,
usually including only four vertebre, all anchylosed
together: and these are in a rudimentary econdition,
for they consist, with the exeeption of the basal one,

bodies; and Ws tail wag criti-

& Quatrefages has lately col-
lected the  evidence on this
subject. f Revue _l:luE ID.I!J.TE
Soientifiques,’ 18671868, p.
fo5.  In 1840 Fleischmann ex-
hibited a human feetns bearing a
froe tail, which, as is not always
the case, included vertebral

cally examined by the many
anatomists present at the mpeet-
ing of naturalists at Erlangeu
(see Marshall in Niederlandi-
schen  Archiv fiir Zmlogll"
Diecember 1871), i
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of the centrum alone.*® They are furnished with some
small muscles ; one of which, as T am informed by Prof.
Turner, has been expressly described by Theile as a
rudimentary repetition of the extensor of the tail, a
muscle which is so largely developed in many mammals,

The spinal cord in man extends only as far down-
wards as the last dorsal or first lumbar vertebra ; but
a thread-like structure (the filum terminale) runs down
the axis of the sacral part of the spinal canal, and even
along the back of the coccygeal bomes. The upper
part of this filament, as Prof. Turner informs me, is
undoubtedly homologous with the spinal eord ; but the
lower part apparently consists merely of the pia mater,
or vascular investing membrane. Even in this case
the os coceyx may be said to possess a vestige of so
mmportant a structure as the spinal eord, though no
longer enclosed within a bony canal. The following
fuct, for which I am also indebted to Prof. Turner,
shews how closely the os coceyx corresponds with the
true tfail in the lower animals: Luschka has recently
discovered at the extremity of the coccygeal bones a
very peculiar convoluted body, which is continmons
with the middle sacral artery; and this discovery led
Krause and Meyer to examine the tail of a monkey
(Macacus), and of a cat, in both of which they found
a similarly convoluted body, though not at the ex-
tremity,

The reproductive system offers varions rudimentary
structures ; but these differ in one important respeet
from the foregoing ¢ases. Here we are not concerned
with the vestige of a part which does not belong to
the species in an efficient state, but with a part

* Owen, *On the Nature of Limbe,’ 1849, p. 114
VoL, I, D
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“of perforated bones in the caves of the Valley of
¢ the Lesse, belonging to the Reindeer period ; whilst
¢ M. Leguay, in a sort of dolmenat Argentenil, observed
“twenty-five per cent. to be perforated; and M.
“ Pruner-Bey found twenty-six per cent. in the same
“ gondition in bones from Vauréal. Nor ghould it
# ho left unnoticed that M, Pruner-Bey states that
# this condition is common in Guanche skeletons.”
It is an interesting fact that ancient races, in
this and several other cases, more frequently present
struetures 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
progenitors.

In man, the os coceyx, together with certain other
vertebrm hereafter to be described, thongh funetion-
less as o tail, plainly represent this part in other
vertebrate animals. At an early embryonie period it
is free, and projects beyond the lower extremities; as
may be seen in the drawing (Fig. 1.) of a human
pmbryo. Even after birth it has been known, in
certain rare and anomalous cases,” to form a gmall
external rndiment of a tail. The os coceyx is short,
psnally ineluding only four vertebre, all anchylosed
together: and these are in a rudimentary condition,
for they consist, with the exception of the basal one,

& Quatrefages has lately col-  bodies; m:lﬂ_i"a tail wag eriti-
lected the evidemce on this cally exnmined by the ane
subject. * Revue des Cours  anatomista present at thy mest-
Seientifiques,” 18671868, p.  ing of paturalists at Fplenoen
g25. In 1840 Fleischmann ex-  (see Marshall n Niedeppsy,die
hibited a hnman fm}us bearing a  ‘schen ﬂ.rduv fiir onlogli
frop tail, which, as is not always  December 1871). &
the  case, ineluded  vertebral
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of the centrum alone.®® They are furnished with some
small muscles ; one of which, as I am informed by Prof.
Turner, has been expressly described by Theile as a
“rudimentary repetition of the extensor of the tail, a
musele which is so largely developed in many mammals.

The spinal cord in man extends only as far down-
wards as the last dorsal or first lumbar vertebra ; but
a thread-like structure (the jilum terminale) runs down
the axis of the sacral part of the spinal canal, and even
along the back of the coceygeal bones. The upper
part of this filament, as Prof. Turner informs me, is
undonbtedly homologous with the spinal cord ; but the
lower part apparently consists merely of the pia mafer,
or vascular investing membrane. Even in this case
the os coceyx may be said to possess a vestige of so
important a structure as the spinal eord, though no
longer enclosed within a bony canal. The following
fact, for which I am also indebted to Prof. Turner,
shews how closely the os coceyx corresponds with the
true tail in the lower animals: Luschka has recently
discovered at the extremity of the coceygeal bones a
very peculiar convoluted body, which is continuous
with the middle sacral artery; and this discovery led
Krause and Meyer to examine the tail of a monkey
(Macacus), and of a cat, in both of which they found
a similarly convoluted body, though not at the ex-
tremity, _

The reproductive system offers varions rudimentary
Emt‘urea; but these differ in one important respect
fr-:tbm the foregoing cases. Here we are not concerned
with the vestige of a part which does not belong to
the Species in an efficient state, but with a part

™ Owen, *On the Nature of Limbs,’ 1849, p. 114
YOL. I, I
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efficient in the one sex, and represented in the other
by a mere rudiment. Nevertheless, the oceurrence of
such rudiments is as difficult to explain, on the bhalief

of the separate creation of each species, as in the fﬂl‘é"\‘

going cages. Hereafter I shall have to recur to thesa

rudiments, and shall shew that their presence generally
depends merely on inheritance, that is, og parts
aequired by one sex having been partially transmittad
to the other. I will in this place only give some
instances of such rudiments. It is well known that
in the males of all mammals, including man, rudi-
mentary mamma exist. These in zeverg] instances
have become well developed, and have yielded eopious
supply of milk, Their essential idn}ltit}' in the two
gexes ig likewise shewn by their oceasional sympathetie
enlargement in both during an attack of the megsjag.

The vesicula prostatica, which has been obseryeq i —

many male mammals, is now universally uﬂknowlaﬂgea
to be the homologne of the female uterns, together
with the connected passage. It is impossible t5 voc
Leuckart’s able description of this organ, gng his
reasoning, without admitting the justness of hig
conclusion. This is especially clear in th, Bge of
those mammals in which the trne femals e
bifurcates, for in the males of these the vesiey], ke
wise bifareates.™ Some other rudimentary struetures
belonging to the reproductive system might }, AT haey
here adduced.™

s Lengkart,in Todds ‘Cyclop.  in development ag oy o
1.-1[;'?:,?}.13.“]—52, vol. iv. ] other chnmc[ur?. cll ag 21
'i”_-. [n man this organ i ¥ Bee, on this Athjong
aly from three to six lines in ¢ Anatomy of Vertehrg:
‘l.:zl:'u-?'lh,- but, like so many other il pp. 678, 676, Tog.
rudinientary parts, it is variable

B2t yole

/

/
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The bhearing of the three great classes of facts now
given is unmistakeable. But it would be superfluous
fully to recapitulate the line of argument given in
detail in my ¢ Origin of Species’ The homological
construetion of the whole frame in the members of the
same eclass is intelligible, if we admit their descent
from a common progenitor, together with their sub-
sequent adaptation to diversified conditions. On any
other view, the similarity of pattern between the hand
of a man or monkey, the foot of a horse, the flipper of
a seal, the wing of a bat, &e., is utterly inexplicable.*®
It is no seientific explanation to assert that they have
all been formed on the same ideal plan. With respect
to development, we can clearly understand, on the
prineiple of variations supervening at a rather late

¥ Prof. Binneoni, in arecently . does he discuss rudiments, and
published work, illustrated by then only those parts which are
admirable engravings (¢ La  pactially rodimentary, such as
Théorie Darwinienne et la eréa-  the little hoofs of the pig and
tion dite indépendante” 18743  ox, which do not touch the
endeavours to show that homo-  ground ; these he shews clearly
lomieal structures, in the above o be of service to the animal.
and other cases, con be fully 1t is unfortunate that he did nob
€xplained on mechanical prin- consider such cases as  the
ciples, in accordance with their munute teeth, which never cut
uses, No one has shewn so  through the jaw in the ox, of
well, how [I.f.:lmimbly such =struc- the mommmof male qu:w]rupr_'dﬂ,
tures are ﬂdalpt.cl.l for their final  or the wings of certain beetles,
Durpose; and  thiz adaptation  existing under the soldered
can, as I believe, be explained wing-covers, or the vestiges of
t}-'m!lﬁ.'h natural selection. Inm  the pistil and stamens in various
cm““’:_l'ﬂfiﬂ:-'.‘ the wing of n bat, flowers, and many other such
he brings forward (p. 218) what cases. Although T greatly
E!}Pl‘-ﬂl‘u to me (to use Auguste admire Prof. Blanconi’s work,
Fll:n‘lt‘a’s 'n‘urﬁu} & mere meta- yet the belief now held by most
Jr:smcnl I:rInc}ple, namely, the naturalists scems to ma _ii‘ﬂ:
Breservation “in jts integrity of unshaken, that homological
€ grinommalian nature of the  structures are inexplicable on
imal® Iy only o few cases  the principle of mere adaptation.

D 2
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embryonic period, and being inherited at a corre-
sponding period, how it is that the embryos of wonder-
folly different forms should still retain, more or less
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 distinguished
from each other. In order to understand the existence
of rudimentary organs, we have only to suppose that
a former progenitor possessed the parts in question in
a perfect state, and that under changed habits of life
they Dbecame greatly reduced, either from simple
disuse, or through the natural selection of those
individuals which were least encumbered with &
superfluous part, aided by the other means previously
indicated.

Thus we can understand how it has come to pasgs that
man and all other vertebrate animals have heen con-
structed on the same general model, why they pass
through the same early stages of development, and
why they retain certain rudiments in common. Cgn-
sequently we ought frankly to admit their community
of descent; to take any other view, is to admit that
onr own structure, and that of all the animals around
18, is & Tere snare lnid to entrap our judgment, This
conclusion is greatly strengthened, if we look to the
members of the whole animal series, and consider the
evidence derived from their affinitics or elassification,
their geographical distribution and _ge?logicul fllc-
cession. 1t is only our matural prejudice, and that
Mmgmma.which madf: our fmiefnthera i?eclum that
they were descended from demi-gods, which leads s

| —



"

e,

Cuar, I RUDIMENTS. 37

to demur to this conclusion. Buat the time will before
long ecome, when it will be thought wonderful that
naturalists, who were well acquainted with the com-
parative structure and development of man, and other
mammals, ghould have believed that each was the
work of a separate act of creation.
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CHAPTER II.

Ox e Maxwer oF DeEvELopMExT oF MAx Froar
sonE Lower Fornar,

Variability of body and mind in man—Inheritance—Chinses of
variability—Laws of variation the same in man a8 in the lower
animals—Direct aclion of the conditions of life—Efects of the
ancrensed use and disuse of parts—Arrested development—
Reversion—Corralated variation—Rate of incrense—Checks to
inerease—Natural zelection—D>Man the most dominnut animal in
the world—Importanee of his coporeal structure—The causes
which have led to his becoming ereet—Consequent changes of
gtructure—IDeeroase in 4ize of the caning teeth—Incrensed aize
and altered shape of the skull—Nakedness—Absencs of o tajl—
Defenceless condition of man.

Ir iz manifest that man iz now subject fo much
variability. No two individuals of the same race are
quite alike. We may compare millions of faces, and
each will be distinet. There is an equally great
amonnt of diversity in the proportions and dimengions
of the various parts of the body; the length of the
legs being one of the most variable points.! Although
in some quarters of the world an elongated skull, and
in other quarters a short skull prevails, yet there is
great diversity of shape even within the limits of tha
game race, as with the sborigines of Ameries 4pg
South Australin—the latter & race * pmbnhl]r a8 pure
¢ gand homogeneous in blood, eustoms, and Iangnagu a8

Ut Tpveetications in Military  American Sf.sld'lp-;l-__q,: by Bk,
il J"L'I'Il]Jl'D‘]_:ILr].f'_l_f. Statistics of  Glould, 1869, p. 256,
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“any in existence"—and even with the inhabitants
of so confined an area as the Bandwich Islands?® An
eminent 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
caleulate from 1040 corpses how often each course
prevails.* The muscles are eminently variable: thus
those of the foot were found by Prof. Turner * not to
be strietly 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 have been modified in accordance with the
several deviations. Mr. J. Wood has recorded® the
oceurrence of 295 museunlar variations in thirty-six
subjects, and in another set of the same number no
less than 558 variations, those occurring on both sides
of the body being only reckoned as one. In the last
set, not one body out of the thirty-six was * found
“totally wanting in departures from the standard
“descriptions of the muscular system given in ana-
“tomical text books.” A single body presented the
extraordinary number of twenty-five distinet ab-
normalities, The same muscle sometimes varies in
many ways: thus Prof. Macalister describes® no less

2 - Will} respect to the © Cranial 2 £ Anatomy of the Arteries,’
Drm*ﬂl'rl the American abori- hy R, Quain. Prefce,” vol. I
s gee Dr, Aitkeng Melgs in 1844, y
dc!'-":]“: Acad, MNat, Sei! Phila- 1t Pransact. Royal Soc. Edin-
Pia, May 1868, On the  burgh, vol. xxiv. pp. 175, 189

o aﬂ"a iﬁ““! fear  Huxlej, in 8¢ Proe, Royal Soo! 1§FT,
%gb 8 -ént'lqnity of Man,” p. 644; also 1868, pp. 4835, le'i-
Iﬂﬂll:'lg;‘gahp Un the Sandwich  There is a provious papers 1866,
o Prafs .. Wyman, 1 229,
ﬁéﬁm‘““‘“ﬂu Cmuin,'ﬂ{rstw. P ‘Prog. R. Irish Academy
s I~ 18, vol. x. 18G5, p. 141,
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than twenty distinet variations in the palinaris ae-
£essorius,

The famous old anatomist, Wolff," insists that the
internal viscera are more variable than the external
parts: Nulla partienla est quaz non aliter et alifer in
alizs se habeat hominilus. He has even written a
treatise on the choice of typical examples of the
viscera for representation. A discussion on the beay-
ideal of the liver, lungs, kidneys, &c., as of the human
face divine, sounds strange in our ears,

The variability or diversity of the mental faculties
in men of the same race, not to mention the greater
differences between the men of distinet races, is so
notorions that not a word need here be said. 8o it is
with the lower animals. All who have had charge of
menageries admit this fact, and we see it plainly
in onr dogs and other domestic animals. Byehm

. especially insists that each individual monkc]r of those
which he kept tame in Africa had its own peculiar
disposition and temper: he mentions one hahgon
remarkable for its high intelligence ; and the l{&upers
in the Zoological Gardens pointed out to me a monkey,
belonging to the New World division, equally remarl:-
able for intelligence. Rengger, also, insists on the
diversity in the varions mental characters of {je
monkeys of the same species which he kept ip
Paraguay; and this diversity, as he adds, is partly
innate, and partly the result of the manner in whigl,
they have been treated or educated.®

I have elsewhere® o fully discussed the subject of

1 -
7¢ Act, Acad. St. Petersburg,’  von Parazuay, e 57,
ke ..":ﬂt i p. 217, 4 ¢ Vardation of Animals gng
# P:ni:hrﬂ' i Thierleben,” B. i. & ]1]ﬁTIEFr 1|11<:1cr__ D”’“EHLEmﬂgn;
58, &7, lic::gger, ¢ Giugethiers  vol. ii. chap. xii,



Crar, IL MANNER OF DEVELOPMENT. 41

Inheritance, that I need here add hardly anything. A
greater number of facts have been collected with respect
td the transmission of the mest trifling, as well as of

- the most important characters in man, than in any of

the lower animals; though the facts are copious
emongh with respect to the latter. So in regard to
mental qualities, their transmission is manifest in our
dogs, horses, and other domestic animals. Besides
gpecial tastes and habits, general intelligence, courage,
bad and good temper, &e., are certainly transmitted.
With man we see similar facts in almost every family ;
and we now know, through the admirable labours of Mr.
Galton,'® that genius which implies a wonderfully com-
plex combination of high faculties, tends to be in-
herited ; and, on the other hand, it is too certain that
insanity and deteriorated mental powers likewise run
in families. I

With respect to the causes of variability, we are in
all cases very ignoramt ; but we can gee that in man as
in the lower animals, they stand in some relation to
the conditions to which each species has been exposed,
during several generations. Domesticated animals
vary more than those in a state of nature; and this
18 apparently due to the diversified and changing
nature of the conditions to which they have been
subjected. Tn this respect the different races of man
resemble domesticated animals, and so do the in-
tlI_T"iduu]s of the same race, when inhabiting a very
wide area, like that of America. We see the influence
of diversifieq conditions in the more eivilised nations ;
for the members belonging to different grades of rank,

1 ¢ Horedi ; i ’
queuaﬁuj’rll“rﬂlé‘;fy Genius: an Inguiry into its Laws and Conse-
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and following different occupations, present a greater
range of character than do the members of barbarous
nations. But the uniformity of savages has often
been exaggerated, and in some cases can hardly be
said to exist™ Tf is, nevertheless, an error to speak
of man, even if we look only to the conditions to
which he has been exposed, as “far more domesti-
“eated " ** than any other animal. Bome EAVAZE TACES,
such as the Australians, are not exposed to more
diversified conditions than are many species which
have a wide range. In another and much more
important respect, man differs widely from any strictly
domesticated animal; for his breeding has never long
heen controlled, either by methodical or unconseious
selection. No race or body of men has been so eom-
pletely subjugated by other men, as that certain
individuals ghould be preserved, and thus unconscionsly
salacted, from somehow excelling in utility to their
masters. Nor have certain male and female individuals
been intentionally picked out and matched, exeept in
the well-known case of the Prussian grenadiers; and
in this case man obeyed, as might have been expected,
the law of methodieal selection ; for it is asserted that
many tall men were reared in the villages inhabited
by the grenadiers and their tall wives. In Sparta,
also, a form of gelection was followed, for it wag
enactod that all children should be examined shortly

1t My, Dates remarks (*Tha  *fine features, and another was
Naturalist on the Amazons!  *quite Mongolian in breadth
1563, vol. L. pe 168), with re- “and  prominence  of cheelk,

wect to the Indians of the same  “spread of nostrils, ay i
giul]] American tribe; “no two  * quity of eyes.” r 8nd obl:
#qf them wete ab all similar in % Blumenbach, ¢ Tregpioae on
“the ghape of the head; ons J*Lntuhmimlug‘,’ Eng. mtd
%man had an oval visage with 1865, p. 205,
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after birth; the well-formed and vigorous being
preserved, the others left to perish.'* "
If we consider all the races of man as forming a
-gingle species, his range is enormous; but some
separate races, as the Americans and Polynesians,
have very wide ranges. It is a well-known law that
widely-ranging species are much more variable than
epecies with restricted ranges; and the variability of
man may with more truth be compared with that of
widely-ranging species, than with that of domesticated -
animals. ; /
Not only does variability appear to be induced in
man and the lower animals by the same general causes,
but in both the same parts of the body are affected in
a closely analogons manner. This has been proved in

B WMitford’'s * History of
Greece! vol. i, p. 282, Tt

to the health and vigour of
their children. The Grecian

appears. algo from o passage in
Aenophon's ¢ Memorabilia,” B.
H. <4 (to which my attention has
been eglled by the Rev, J. N.

Hoare), that it was a  well
Pecognised prineiple with the
Greeks, that men ought to

stlect ‘their wives with a view

poet, Theognis, who lived 550
B.C., clearly gaw low important
selection, if carefully applied,
would be {or the improvement
of mankind. He saw, likewise,
that wealth often checks the
proper action of sexual selection.
He thus writes:

#3With kine and horses, Kurnus ! we proceed
By reasonable rules, and choose a breed
For profit and increase, ob any price;
OF & sound stock, without defect or vice.
But, in the daily matches that we male,
The price is everything : for money’s sake,
;;\I[En INArry @ women are in marriage given
Phe churl or ruffian, that in wealth has thriven,
May match his offspring with the proudest race :
Thus everything is mix'd, noble and baso!
Iy tlmjl in outward manner, form, and mind,
You find us o degraded, motley kind,

Waonder

nomore, my friend ! the cause is plain,

And to lament the consequence is vain.”
(The works of J. Hookham 1'rere, val. ii. 1872, p. 381.)
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such full detail by Godron and Quatrefages, that I
need here only refer to their works® Monstrosities,
which graduate into slight variations, are likawise\s\Q

gimilar in man and the lower animals, that the same

classification and the same terms can be used for hoth,
as has been shewn by Isidore Geoffroy Bt.-Hilaire 15
In my work on the variation of domestic animals, T
have attempted to arrange in a rude fashion the laws
of variation under the following heads:—The direct
and definite action of changed conditions, as exhibited
by all or nearly all the individuals of thé same species,
varying in the same manner under the same circum-
stances. The effects of the long-continned usze or
disuse of parts. The cohesion of homologons parts.
The variability of multiple parts. Compensation of
growth ; but of this law I have found no good instance
in the case of man. "The effects of the mechaniea]
pressure of one part on another; as of the pelyig gp
the eraninm of the infant in the womb. Arvests of
development, leading to the diminution or suppression
of parts. The reappearance of long-lost characters
through reversion. And lastly, correlated variation.
All these so-called laws apply equally to man and tha
lower animals ; and most of them even to plants T
would be superfluous here to discuss all of them 10 bt

U frodron, * De UEspdes,” 1859, » T._im!.'u fully discussod thess
tom. ii. livee 3. Quatrefages, laws in my * Variation of Ani-
¢ Unité de 1'Espice Humaine,’ mals and ”:u-.l,ts under Domps;-
1861, Also Leetures on An-  cation) h-..-!::l.Ju. !th:lp. X2 el

ropology, given in the *Revue  xxiii. + A B Dinpapg
:1]1: {.l'uur;’f:'-uit-l|tilu1||eﬂ,‘ 1866—  lately (1808) publisheg a hes

yalu-
X ble essay *De PIyq
1568 L Uethps
j.: s Hist. Gién. ot Part.des Ano- Hl]lt:m_t,’ &e, He lays !:u:;:f;
minlies de 'Organisation,’ in three  stress, in the cass of Dlants, on

tu]umg:u., tom. 1. 1832, the nature of the s0il,

o
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several are so important, that they must be treated
at considerable length. '

(The divect and definite action of ehanged eonditions.—
This is a most perplexing subject. It cannot be denied
that changed conditions produce some, and occasionally
a considerable effect, on organisms of all kinds ; and it
seemns at first probable that if sufficient time were
allowed this would be the invariable result. DBuf I
have failed to obtain elear evidence in favour of this
conclusion; and wvalid 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 fluctuating
variability, by which the whele organisation is ren-
dered in some degree plastic.

In the United States, above 1,000,000 soldiers, who
served in the late war, were measured, and the States
in which they were born and reared were recorded.”
From this astonishing number of cbservations it i;
proved that local influences of some kind act directly
on stature; and we further learn that © the State
“where the physical growth has in great measure
“ taken place, and the State of birth, which indicates
“ the ancestry, seem to exert a marked influence on
“ the stature.” TFor instance, it is established, * that
“residence in the Western States, during the years of
“ growth, tends to produce increase of stature.” On
the other hand, it is certain that with sailors, their
life delays growth, as shewn “ by the great difference
“Dbetween the statures of soldiers and sailors at the

" *Investign'ions ju Military 1869, by B. A, Gould, p. 93, 107,
and Authrop. Statistics® %o 196, 151, 134.
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“ages of seventeen and eighteen years” Mr. B. A.
Gould endeavoured to ascertain the nature of the
influences which thus act on stature; but he arrived
only at negative results, namely, that they did not
relate to climate, the elevation of the land, soil, nor "
even “in any controlling degree ™ to the abundance or
the need of the comforts of life. This latter conclusion
is directly opposed to'that arrived at by Villermé, from
the statistics of the height of the conseripts in different
parts of France. When we compare the differences in
stature between the Polynesian chiefs and the lpwar
orders within the same islands, or between the in-
habitants of the fertile voleanic and low barren eoral
iglands of the same ocean,’® or again between the
Fuegians on the eastern and western shores of their
country, where the means of subsistence are very
different, it is scarcely possible to avoid the conclusion” *
that better food and greater comfort do influence
stature. But the preceding statements shew hoyw
difficelt it is to arrive at any precise result, Dy, |
Beddoe has lately proved that, with the inhabitants of |
Britain, residence in towns and certain oecupations |
have a deteriorating influence on height; and he infeyg

that the result is to a certain extent inherited, ag 1o
likewise the case in the United States. Dr, Beddoe
further believes that wherever a “race attaing its
«maximum of physical development, it rises highest in

g s
L]

«« gnergy and moral vigour,”"

¥ For the Palynesinns, see
Prichard’s ‘.[‘]1}'53(:}]_1'11“. of
Mankind,' vol. v. 154 T ] }-!.—:;
ag4, Also Godron, '1I}ui Is péce,
tom. i p. 289, 1 hers is also
a remarkable differenca 1n ap-
peatrance hetween the closely-

allied Hindoos inh
T.]]r[]u:r Clanges and
Elphinstone's  Histy
vol. L. p 824

1+ Memoirs, Atithropnlase Snc.!
val. iii. 1867269, .. Ir";]:?%'éﬂﬁ,
atT.

abiting the
Hu[tgﬁli BOL
ry of India,’

i
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‘Whether external conditions produce any other direct
effect on man is not known. - It might have been ex-
pected that differences of climate would have had a

arked influence, inasmuch as the lungs and kidneys
are brought into activity under a low temperature,
and the liver and skin under a hizh one® Tt was
formerly thought that the colour of the skin and. the
character of the hair were determined by light or
heat; and although it can hardly be denied that some
effect is thus produced, almost all observers now agree
that the effect has been very small, even after exposure
during many ages. But this subject will be more
properly discussed when we treat of the different races
of mankind. With our domestic animals there are
grounds for believing that cold and damp directly
affect the growth of the hair; but I have not met with
any evidence on this head in the case of man,

Fiffects of the inerensed Use and Disuse of Parts.—
It 18 well known that use strengthens the muscles in
the individual, and complete disuse, or the destruction
of the proper nerve, weakens them, When the eye is
destroyed, the optic nerve often becomes atrophied.
When an artery is tied, the lateral chanmels increase
not only in diameter, but in the thickness and strength
of their coats, When one kidney ceases to act from
disease, the other increases in size, and does double
work. Bones increase not only in thickness, but in
length, from carrying a greater weight.” Different

D‘Tthnr: lél:a]mnriﬂ-,;n, *Theoty of mestication,' vol. i, pp. 297-300.
!;' Eﬂ-“- Medical Times, dJune  Dr. Jaeger, ** Ueber das L"{";
L L duly 17, 1869, genwachsthum der Knochet,

AVe given amthorities for  *Jennischen Zeitschrift, B V.
F.:?m T"m‘ﬂ statements in my  Heft. i.
anation of Animals under Do-
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occupations, habitually followed, lead to changed pro-
portions in various parts of the body. Thus it was
ascertained by the United States Commission?® that
the legs of the sailors employed in the late war were
longer by 0-217 of an inch than those of the soldiers,
thongh the sailors were on an average shorter men;
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 armsis apparently
due to their greater use, and is an unexpected result:
but sailors chiefly use their 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 hereditgry, if the same habits of life were fol- |-

lowed during many generations, is not known, but it is |

probable. Rengger® attributes the thin legs and thick 'L\

arms of the Payaguas Indians to suceessive generations
having passed nearly their whole lives in canoes, with
their lower extremities motionless. Other writers hava
come to a similar conclusion in analogous cases. Ac-
cording to Cranz,* who lived for a long time with the
Tsquimans, “ the natives: believe that ingenuity and
« dexterity in seal-catching (their highest art and
¢ yirtue) is hereditary ; there is really something in it,
« for the son of a celebrated seal-cateher will distinguish
¢ himself, though he lost his father in ¢hildhood” Byt
in this case it is mental aptitude, quite as mych g

% " . T¥ 0y
=« Ipvestigations,’ &v, By B, 1830, & &,
A. Gould, 1869, p. 288. * “History of Greenland,! I

e ng«
= ¢ Biugethiere Voo Paraguay,’”  translat. 1767, vol, §, B 230, &

g
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bodily structure, which appears to be inherited. It is
asserted that the hands of English labourers are at
birth larger than those of the gentry.® From the
correlation which exists, at least in some cases™
between the development of the extremities and of
the jaws, it is possible that in those classes which do
not labour much with their hands and feet, the jaws
would be reduced in size from this canse. That they
are generally smaller in refined and civilised men than
in hard-working men or savages, is certain. But with
savages, as Mr. Herbert Spencer ** has remarked, the
greater use of the jaws in chewing coarse, uncooked
food, would act in a direct manner on the masticatory
muscles, and on the bones to which they are attached.
In infants, long before birth, the skin on the soles of
the feet is thicker than on any other part of the
body;** and it can hardly be doubted that this is due
to the inherited effects of pressure during a long series
of generations.

It is familiar to every one that watchmakers and
engravers are linble to be short-sighted, whilst men
living much out of doors, and especially savages, are
generally long-sighted.” Short-sight and long-sight
certainly tend to be inherited.®® The inferiority of

® ‘Intermarriage’ By Alex.  distance of distinct vision. Dr.
Wilker, 1838, p. 377, B. A. Gould (*Sanitary Memoirs
* *The Variation of Animals of the War of the Rebellicn,
under Domestication,” vol. i, p. 1869, p. 530}, has proved this
i to be the case; and heaccounts
i, 4 sinciples of Biology,’ vol. for it by the ordinary range of
"R a58, 3 vision in sailors being * restiieted
Paget, ¢ Leotures on Burgical  * to the length of the vussfl anid
P“éh"’“gy,' vol. il 1853, p. 200,  * the height of the masts™ %
13 A fingular and unex- # ¢The Variation ?l' Animals
cled fact thag gailors are in-  under Domestication,’ vol. L. . 8.
erior to landsmen in their mean

VoL, 1, 1
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Europeans, in comparison with savages; in eyesight and
in the other senses, is no doubt the aceumulated and
transmitted effect of lessened use during many geners-
tions ; for Rengger * states that he has repeatedly ob-
served Europeans, who had been brought up and spent
their whole lives with the wild Indians, who nevertheless
did not equal them in the sharpness of their senses,
The same naturalist observes that the cavities in the
akull for the reception of the several semse-organs aye
larger in the American aborigines than in Europeans;
and this probably indicates a corresponding difference
in the dimensions of the organs themselves. Blumep-
bach has also remarked on the large size of the nasg]
cavities in the skulls of the American aborigines, an(
connects this fact with their remarkably acnte power
of smell. The Mongoliang of the plains of Northery
jmia, according to Pallas, have wonderfully perfect
senses ; and Prichard believes that the great breadth
of their skulls across the zygomas follows from thejr
highly-developed sense-organs.®

The Quechua Indians inhabit the lofty plateans of
Peru ; and Alcide d’'Orbigny states® that, from COn.-
tinmally breathing a highly rarefied atmosphere, they
have acquired chests and lungs of ext-r&nrdinury
dimensions. The cells, also, of the lungs are larger

of evidence proving

thint y
cause of short-sight, e

n s Singethiere von Paraguay,’
o

28,10, I have had zowd op- ; i
a;|:|.rLII1|:J'LiIfil:_r. for observing the ex-  frevail assidu, do prig? est e
traopdinary power of evesizht in . Prichard, * Phiys, Hist. of

the Fuegians. Seealgo Lawrenco
¢ [.ectures on Physiology,’” &e.,
4{“} O this same

28
én;Tj-e'.:r.pM. Girand-Teulon has -

! tevue des
recently L":JJ]L,CFEI:J-_ (* Revue «
Cours Jrﬁul'eruii]r ges,” 1870, p.
625) a large and valuable body

Mankind,’ on the nuthiie .
Blumenbach, vol. i, 185], ;‘:‘l; [3}1‘
for the statement Ly Pallag ];
iv. 1844, p, 407, s
® Quoted by Pricharg ‘n
searches into the Phys, Fj.¢ E;'
Mankind,’ vol v. p, 43, " °

e
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and more numerous than in Europeans. These ob-
gervations have been doubted; but Mr. D. Forbes
carefully measured many Aymaras, an allied .race,
living at the height of between 10,000 and 15,000
feet; and he informs me™ that they differ con-
gpicuously from the men of all other races seen by
him in the circumference and length of their bodies.
In his fable of measurements, 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 Negroes.
The legs are likewise shorter; and they present this re-
markable peculiarity, that in every Aymara measured,
the femur is actually shorter than the tibia. Onan
average, the length of the femur to that of the tibia
is ag 211 to 252 ; whilst in two Europeans, measured
at the same time, the femora to the tibim were as 244
to 230; and in three Negroes as 258 to 241. The
humerus 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. Forbes, a case of compensation in relation with
the greatly inereased 'leugth of the trunk. The
Aymaras present some other singular points of structure,
for instance, the very small projection of the heel.
These men are so thoronghly acclimatized to their
cold and lofty abode, that when formerly carried down
by the Bpaniards to the low castern plains, and when
now tempted down by high wages to the gold-washings,

s, Forbes’ valuable paper  don, new series, vol i 270 T
38 now pmblished in the *Journal 193
of the sthmological Soe, of Lon-
3
2
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they suffer a frightful rate of mortality. Nevertheless

Mr. Forbes found a few pure families whieh had sur-

vived during two generations: and he observed that

they still inherited their characteristic peculiarities, .
Dut 16 was manifest, even without measurement, that
these peculiarities had all decreased: and on measure-

ment, their bodies were found not to be 80 much

elongated as those of the men on the high platenn ;

whilst their femora had hecum_e somewhat Iangt]mnef],

as had their tibim, although in a less degree, Thg

actual measurements may be seen by consulting My,

Forbes’s memoir. From these observations, there can,
I think, be no doubt that residence during many

generations at o great elevation tends, both t:[il‘ﬂat[jr
and indirectly, to induce inherited modifications in the
proportions of the body.*

Although man may not have been much modifieq
during the latter stages of his existence through t},
increased or decreased use of parts, the facts now givey
gshew that his liability in this respect has not beep
lost; and we positively know that the same law holds
good with the lower animals, Consequently we may
infer that when at a remote epoch the progenifors of
man were in a transitiomal state, and were chlmging
from quadrupeds into hipcfl.a, natural _salec?ion wonld
probably have bieen greatly aided by the ln]{erltcd effoats
of the increased or diminished use of the different pyy g

of the body.
Aprrests of Development.—There is a difference hogy, &

w5 Dr, Wilckens (* Eandwirth-  domestic animals, which fjy, i

Wochenblatt,, No. tainous regions, hay !
W ochenblatt,! No. 10, mount 3 Tegions, & their

ﬁ&? has lately lmlhll'_ﬁhcd an  frames modified,

interesting Essay shewing how
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arrested development and arrested growth, for parts in
the former state continue to grow whilst still retaining
their early condition. Various monstrosities come under
this head; and some, as a cleft-palate, are known
to be occasionally inherited. It will suffice for our
purpose to refer to the arrested brain-development of
microcephalous idiots, as deseribed in Vogt’s memoir.*®
Their skulls are smaller, 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
“effrayant” degree; so that these idiots somewhat
resemble the lower types of mankind. Their in-
telligence, and most of their mental faculties, are
extremely feeble. They cannot acquire the power of
speech, and are wholly incapable of prolonged atten-
tion, but are much given to imitation. They are
strong and remarkably active, continually gambolling
and jumping about, and making grimaces. 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 again 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 respects; thus several
cnses are recorded of their carefully smelling every
mouthful of food before eating it. One idiot is de-
ﬁ‘ﬂ‘f?bﬂﬂ a8 often using his mouth in aid of his hund:ﬁ,
""‘i']’-‘_lﬂt hunting for lice. They are often filthy in their
habits, and have no sense of decency ; and several cases

¢ : k 4 i -
13-1—13&1&“0"& sur les Microeéphales,” 1867, pp. 50, 125, 169, 171,
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bave been published of their bodies being remarkably
hairy 7

THE DESCENT OI' MAN.

rli'ea:ﬁrsz‘orz.—]}[m]r of the cases to be here given,
might have been introduced under the last heading.
When a structure is arrested in its development, but
still eontinues growing, until it closely resembleg g
corresponding structure in some lower and adulg
member of the same group, it may in one sense he
considered as a case of reversion. The lower membearg
in a group give us some idea how the common pro-
genitor was probably constructed; and it is hardly
credible that a complex part, arrested at an early
Phase of embryonic development, should go on growing
80 a3 ultimately to perform its proper function, unless
1t had acquired such power during some earlier state
of existence, when the present exceptional or arrested
structure was normal. The simple brain of a miere-
cophalons idiot, in as far as it resembles that of an
ape, may in this sense be said to offer a cage of
reversion,” There are other cases which come more

« %, Prof. Laycock sums up the
character of laute-like idiots by
calling them #heroid ; *Journal
of Mental Seience,’ July, 1863,
I, Beott (* The Deaf and Dumb,”
2nd edit., 1870, p. 10) has often
obsarved . the imbecile smelling
their food. See, on this same
subject, and on the hairiness of
jidiots, Dr. Maudsley, * Body and
Mind,’ 1870, pp. 46-61. DPinel
has also given & striking case of
hairiness in an idict.

8 Tn my *Variation of Ani-
mals under Domestication * (vol.
i, p. 67), 1 attributed the not
very rare cases of supernumerary

mammm in women to reversion
1 wns led to this as a probah],
conclusion, by the additiong]
mamm being cenerally plappg
symmetrically on the bregst. and
maore espeeially from one m;? i
which a single eficiant mulniu-
oceurred in the ingnina] mmb;\
of a woman, the danghtep (}
another woman with “I-t]'lerml
merary mamma.,  But [ ..

find (sce, for instanep, I:];;T
]lrr_'}-i:l.’ £ Der I{ﬂ:]upf i dﬂ‘;

Dasein,” 1869, & 45) that
mie  errabiee  occur in
gituations, ag on tha
the armpit, and om

-
other
boek, in
the thigh

T
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atrietly under onr present head of reversion.
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Cortain

struetures, regularly occurring in the lower members

Athe munmee in this laiter in-
stance having given so much
milk that the child was thus
nourished, The probability that
the additional mammms are due
to reversion is thus much wealk-
ened ;- nevertheless, it still seems
to me probable, because two pairs
are often found symmetrieally on
the breast ; and of this T myself
have received information in
geveral cases.  IE §s well known
that some Lemurs normally have
two pairs of mammm on the
Dbreast.  TFive cases have been
recordied of the presence of more
than o pair of mammee (of course
rudimentary) in the male sex of
mankind; gee © Journal of Anat.
and Physiology, 1872, p. 56, for
a case piven by Dr. Handyeide,
in which two brothers exhibited
this peculinrity ; ece also a paper
Ly 1. Bartels, in * Reichert's
and du Bois Reymend's Archiv.,’
1872, p.304. In one of the cases
alluded to by Dr. Bartels, a man
bote’ five mammee, one being
medial and placed above the
navel: Meckel von Hemsbach
thinks that this latter caze is
illustrated by a medial mamma
OUCWITING in eortain (_}tmimlr]tem.
O the whole, we may well doubt
if additional mamme would ever
havebesn developed in both sexes
of mankind, had not Lis early
Progenitors been provided with
more than a sinsle pair.

In the above work (vol. ii. p.
=) I also attributed, though
with much hesitation, the fre-
quent eases of polydactylism in
men and various animals tof Te-

version, I was partly led ta
this through Profl. Owen's state-
ment, that some of the Tehthy-
opteryzin possess more than five
digits, and therefore, ns I sup-
posed, had retained a primordial
condition ; but Prof, Gegenbaur
{* Jennischen Zeitschrift, B v
Heft 3, s. 941)), disputes Owen's
conclusion,  Un the other hand,
according to the opinion lately
advatced by Dr. Giinther, on
the paddle of Comtodus, which
is provided with arliculated bony
rays on both sides of & central
chain of bomes, there seems no
great difficnlty in admitting that
six or more digits on one side,
or on both sides, might reappear
through reversion. I am in-
formed by Dr. Zouteveen that
there i5 o case on record of 4
man having twenty-four fingers
and twenty-four toes! 1 was
chiefly led to the conclusion that
the presence of supernumerary
digits might be dus to reversim
from the fact that such digits
not only are strongly inherited,
but, as T then believed, hod the
power of regrowth alter amp
tation, like the normal digits of
the lower wveriebrata. 1t :
have explpined in the Becont

Edition of my Variation under
llu!lnnstifﬂﬁnu w]::,'tihallﬂr: place
liti{le relinnee on

cases of such regrowth. Never
theless it deserves notioe “JM;
much as arrested developmen

and roversion are T-““’-"-‘“'t'e}:': e
lated processes; that vanous
struetiores n an embryonie: or
arrested condition, #uch as o
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of the group to which man belongs, occasionally make
their appearance in him, though not found in the
normal human embryo; or, if normally present in
the human embryo, they become abnormally developed,
although in a manner which is normal in the lower
members of the gronp. These remarks will be rendered
clearer by the following illustrations,

In various mammals the uterus graduates from a
double organ with two distinet orifices and two
passages, as in the marsupials, into a single organ,
whieh 1s in no way double except from having a slight
internal fold, as in the higher apes and man. The
rodents exhibit a perfect series of gradations between
these two extreme states. In all mammals the uterus
is developed from two simple primitive tubes, the

" inferior portions of which form the cornua; and it is
in the words of Di. Farre, “ by the coalescence of the
¢ two cornua at their lower extremities that the body
e of the uterus is formed in man; while in those
¢« animals in which no middle portion or body exists,
% the cornua remain ununited. As the development of
¢ the nterns proceeds, the two cornua become gr&duall}r
st ghorter, until at length they are lost, or, as if were,
¢ ghsorbed into the body of the uterns.” The angles
of the uterns are still produced into cornua, even ip
animals as high up in the scale as the lower apes and

lemurs,
Now in women, anomalous cases are not very infre-

course to g[vﬂ up all.‘;ugat]lm the

deft palate, bifid uterns, &ec.,
;hftﬁgqncntly accompanied by
poi;.‘d.:lﬂu'lism. This has heen
strongly insisted on by Meckel
and Isidore Geoffroy St.-Hilaire.
Fut at present it is the safest

iden that there is any relation
between the development of g-
pernumerary digite and reversion
to some lowly organised pro-
genitor of man.

—
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quent, in which the mature uterns is furnished with
eornua, or is partially divided into two organs; and
such cases, according to Owen, repeat “ the grade
“of concentrative development,” attained by certain
~ rodents. Here perhaps we haye an instance of a gimple
arrest -of embryonic development, wilh subsequent
growth and perfect functional development; for either
mide of the partially double uterus is capable of per-
forming the proper office of gestation, In other and
rarver cases, two distinet nterine cavities are formed,
each having its proper orifice and passage.” No such
stage is passed through during the ordinary develop-
ment of the embryo; and it is difficult to believe,
though perhaps not impossible, that the two simple,
minute, primitive tubes should know how (if such an
\expression may be used) to grow into two distinet
‘nteri, each with a well-construeted orifice and passage,
and each furnished with numerous muscles, nerves,
/( glands and vessels, if they had not formerly passed
through a similar course of development, as in the case
of existing marsupials. No one will pretend that so
perfect a structure as the abnormal double uterus in
woman could be the result of mere chance. But the
principle of reversion, by which a long-lost structure is
called back into existence, might serve as the guide for
it full development, even after the lapse of an enor-
| mons interval of time.
Professor Canestrini, after discussing the foregoing
y tlIlﬂ“i'ﬂriuus analogous cases, arrives at the same con=
/ clusion as that just given. He adduces another

® Bea Dr, A Parre! Eisrol.
Pl arre’s well- ¢ Anatomy of Vertebratcs,
Epown article in the ¢ Cyclopaedia ik, 1868 687,  Professor
A p. B87. :
v of J'i.nu.tam‘}- and Physiology,’ Torner it i]ﬂdinbuF;hHM'ﬂdlfﬂ]
vol. v. 1859, p, 642" Owen, Journal,’ February 1865,
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“The canine is more deeply implanted, and by a
« gironger fang than the ineisors.” Nevertheless, this
tooth no longer serves man as a special weapon for
tearing his enemies or prey; it may, therefore, as -.ﬁl,}
as its proper function iz concerned, be considered as™.
rudimentary. In every large collection of human |
skulls some may be found, as Hickel ** observes, with
the canine teeth projecting considerably 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 ave left for the
reception of the canines of the opposite jaw. An inter-
space of this kind in a Eaffir skull, fizured by Wagner,
is surprisingly wide.** Considering how few are the
ancient skulls which have been examined, compared
recent skulls, it is an interesting fact that in at leagt
three cases the canines project largely; and in ffne
Nanlette jaw they are spoken of as enormons.*®

Of the anthropomorphous apes the males alone hay
their canines fully developed ; but in the femala
gorilla, and in a less degree in the female orang, thess
teeth project considerably beyond the others ; therefora
the fact, of which T have been assured, that Wolnen
sometimes have gonsiderably projecting canines, is ng
gerions objection to the belief that their occasiona]
great development in man is a case of reversion to an
ape-like progenitor. He who rejects with seorp t.h!
belief that the shape of his own canines, and fhej
oceasional great development in other men, are dua

# ¢Generelle  Morphologie,

i i kL iy ]
13}-‘.'61 B. il. 5. cl:r'. ! fiom La hil::ﬁ;tgl':k{’ tu:;u a ]m:r b
et o i DN Spaatt
Man,’ Eng. transiat. 3, . sam. dErd o g ovd, Behanil- )
15';.1:. 6, p.  hausen, ibid. 1 08, p, 495, .'/
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our early forefathers having been provided with these
furmi_r]a.hle. weapons, will probably reveal, by sneering,
the line of his descent. For though he no longer
intends, nor has the power, to use these teeth as wea-
ns, he will unconsciously retract his * snarling
muscles” (thus named by Sir C. Bell),* so as to expose
them ready for action, like a dog prepared to fight.
Many muscles are occasionally developed in mam,
which are proper to the Quadrumana or other mammals.
Professor Vlacovich ! examined forty male gubjects,
and found a muscle, called by him the ischio-pubiec, in
nineteen of them; in three others there was a liga-
ment which represented this musele; and in the
remaining eighteen no trace of it. In only two out of
thirty female subjects was this muscle developed on
bo'th sides, but in three others the rudimentary lige-
memnt was present. This musele, therefore, appears to
be, much more common in the male than in the female
:ex ; and on the belief in the descent of man from some
ower form, the fact is intelligible; for it has been
detected in several of the lower animals, and in all of
these it serves exclusively to aid the male in the act of
reproduction.
Mr. J. Wood, in his valuable series of papers,*® has

», Guadrumans,

* *The Anatomy of Expres-
Ehﬂ' 1844, pp. 110, 131,
Quoted by Prof. Canestrini
Jn the €Annnare’ &e., 1267,
iy
U588 papers deserve care-
Tul Etudy Yr}’p any one who
desired £o learn how frequently
our THUSEles vary, and in varying
come 0 Tesemble thosa of the
The following
‘g]’crﬂlf.‘ﬂﬂ relate to the few points
]

touched on in my text:  Proc.
Royal Boe’ vol. xiv. 1885, pp
A79-384; vol. xv. 186G, pp-
241, 242 ; vol, xv. 1567, p. 5ot ;
vol. xvi, 1868, p. 624, I may
here add that Dr. Murie and
Mr. 8t. George Mivart have
ghewn in their Memoir on the
Lemurcidea (* Transact, Zoolog.
Soc.' vol. vii. 1869, p. 96), how
extraordinarily variable some of
the muscles are in these animals,
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minutely deseribed & vagt number of muscular variations
in man, which resemble normal structures in the lower
animals. The muscles which closely resemble those
regularly present in our nearest allies, the Quad-
rumana, are too numerous to be here even specified.
In a single male subject, having a strong bodily frame,
and well-formed skull, no less than seven musenlar
variations were observed, all of which plainly repre-
gented muscles proper to various kinds of apes.
This man, for instance, had on both sides of his neck a
true and powerful * levafor clavieuls” such ag iz found
in all kinds of apes, and which is gaid to cecur in about
one out of sixty human subjects’® Again, this man
had “a special abductor of the metatarsal bone of the
“ fifth digit, such as Professor Huxley and Mr, Flowe
“have shewn to exist uniformly in the higher anfl
“lower apes.” I will give only two additional cas
the acromio-basilar muscle is found in all mamma!
below man, and seems to be correlated with o quadry-

pedal gait,” and it occurs in about one ont of six
human subjects.

=2

!
In the lower extremitieg Mr., -
Bradley ** found an abductor ossis mefataps
both feet of man; this muscle had not
been recorded in mankind, but is always present in the
anthropomorphous apes. The muscles of the hands
and arms—parts which are so eminently characteristio

of man—are extremely liable to Vary, 50 a8 to resemble

L quinti in
up to that time

the lowest members of the <P i :
Primates. Gradations, alan, in vl Amgm?" vol,

; x. 186 12
the muzscles leading to struetures » M&r lz;lmii.

found in animals &l lower in  of Angg, . l}?'l'lﬂ','i"s EP"]D'”M‘!
the scale, are: numerous in the 178, wnd Py, Rov, 1871,

Lemuroidea,

a1 1‘]'
* Bee nlso Prof, Macalister in ~ Phys i{u:; “}5;—?—! P*Tflt' ind
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the corresponding muscles in the lower animals®
Such resemblances are either perfect or imperfect ; vet
in the latter case they are manifestly of a transitional
nature. Certain variations are more common in man,
#ind others in woman, without our being able to assign

any Ienson.

Mr. Wood, after deseribing numerous

variations, makes the following pregnant remark:
“Notable departures from the ordinary type of the
“muscular structures run in grooves or directions,
“which must be taken to indicate some unknown
¥ factor, of much importance to a comprehensive know-
“ledge of general and scientific anatomy.” *

{That thiz unknown factor is reversion fo a former
stiite of existence may be admitted as in the highest

Prof. Mpealister (ibid. p.
has tabulated his obser-
vatilons, and finds that muscular
alities are most feequent
ins the fore-arms, secondly, in
#ha fape, thivdly, in the foof, &e.
8 The Hev. Dr. Haughton,
after piving (*Proc. R, Irish
Academy,’ June 27, 1864, p.
715} a remarkable case of varin-
tion in the human fevor poliies
fﬂf’.‘?ﬂ% adds, “This remarkable
. example whows that man may
simetimes possess the arrange-
“ment of tendons of thumb and

= “fingers characteristic of the

t

“ macaque; but whether such a
* ¢ase should be regarded ns a
 macaque passing upwards into
“a man, or 4 man passing
4 downwards into-n macaque, or
¢ ¢ gg acongenital freak of nature,
u] eatnot undertake to aay
Tt j;] satisfoctory to hear o
papalde an anstemist, and so
G%Pﬁnered &n upp:'uant of

ree probable.” It is quite ineredible that a man -

evolutionism, admitting even the
passibility of either of his first
}J‘.rrtspnsitluus. Frof. Macalister

ag also deseribed (" Proc. R.
Irish Acad.’vol. x. 1864, p. 188)
variations in the fecor pollicis
Iongus, remarkable from their
relations to the same muscla in
the Quadrmmana,

8 Sines the first edition of
this book appeared, Mr. Wood
has puhblished another memoir in
the * Phil, Transactions, 1870,
p- 53, on the wvarieties of the
mscles of the human neck,
shoulder; and chest. . He here
ghows how extremely variable
these muscles are, and how often
and how closely the variations
resemble the normal museles of
the lower animals. He sums up
by remarking, *It will be
“enough for my purpese if I
“ have suceceded in shewing the
“ mipre important forms which,
¥ when eecurring as varieties in
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minutely deseribed a vast number of muscular variations
in man, which resemble normal struetnres in the lower
animals. The muscles which closely resemble those
regularly present in our nearest allies, the Q,ﬁmﬂ;—\
ruomana, are too numerous to be here even specified. ™.
In & single male subject, having a strong bodily frame,
and well-formed skull, no less than seven mmseular
varintions were observed, all of which plainly repre-
sented muscles proper to various kinds of apes,
This man, for instance, had on both sides of his neck a
trne and powerful * levafor clavieulz,” guch as is found
in all kinds of apes, and which is said to oceur in about
one out of sixty human subjecte*® Again, this man
had “a special abductor of the metatarsal bone of the
“ fifth digit, such as Professor Huxley and Mr. Flowe
“have shewn to exist uniformly in the higher a
“lower apes.” I will give only two additional cage ;
the aeromio-basilar musele iz found in all mMamng
below man, and seems to be correlated with a quadrn-
pedal gait,” and it occurs in about one out of gixge
human subjects. In the lower extremities My,
Brodley ** found an abductor ossis metatarsi quingi in
. both feet of man; this musecle had not up to that time
been recorded in mankind, but is always present in the
anthropomorphous apes. The muscles of the handg
and arms—parts which are go eminently (‘.hﬂ.l'a.ﬂtgriaﬁﬁ
of man—are extremely liable to VATY, 50 as to resemblg ;4

the lowest members of the ¢Proo, T Trish

Primates.  Gradations, aleo, in  x, 1868, b, 124 &E‘-&ﬂam}»}, \-o].\
the muscles leading to stroctores 5 M Uhata

B = 2 ; ar i
found in animals still lower in  of Anat. and 'i}hmE!rlﬁ ¢ Jotrnal
the scale, are: numerous in the p. 178, 78 Nov,, 1871,

Lemmurofdea. M e
* Bee also Prof. Macalister in -~ Phys. ]‘:f::;:.*iﬁ'f?)f Anpt,

and
S 4871, '/
8
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the corresponding muscles in the lower animals.®
Such resemblances ave either perfect or imperfect; yet
in the latter case they are manifestly of a transitional
nature. Certain variations are more common in man,
_and others in woman, without our being able to assign
any reason. Mr. Wood, after describing numerous
variations, makes the following pregnant remark:
“Notable departures from the ordinary type of the
“muscular structures run in grooves or directions,
“whichi “must be taken to indicate somg¢ unknown
¢ factor, of much importance to & comprehensive know-
“ledge of general and scientifie anatomy.”

That this unknown factor is reversion to a former
state of existence may be admitted as in the highest
degree probable.” It is quite incredible that a man -

52 Prof. Macalister (ibid. .
121% has tobulated his obser-
vations, and finds that muscular
Abn brmalities are most frequent
10 the fore-nrms, secondly, in
tihe face, thirdly, in the foof, &o.

844 he’ Rev. Dr. Haughton,
aftar giving (*Proe. R, Irish
Academy,” June 27, 1864, p.
718} wrenmrkable case of varin-
tion in the human fewor pollicis
Tonges, adds, * This remarkable
“exumple shows that man may
“ sometimes possess the arrange-
“ment of tendons of thumb and
“fingars. characteristic of the
“ machane; but whether such a
* caso should be regarded as a
“Fmacnque pinssing upwards into
“gomman, o a mnan  possing
"t downwards into a macaque, or
/¢ gs seongzenital frenk of ninture,
w] pcannot undertake to say.”
1¢ is slisfactory to hear so

ble an anatomist, and so
ambittered  an  opponent  of

evolutionism, admitting even the
possibility of either of his first
}amlmitiﬂns. FProf., Macalister
s also deseribed (f Proc. R.
Irish Acad.’ vol. x. 1864, p. 138)
variations in the flecor pollicis
longus, remarkable from their
relations to the same muscle in
the Quadrumana.

#i Bince the first edition of
this book appeared, Mr. Wood
has published another memeir in
the * Phil. Transactions,” 1870,
p- 83, on the wvarieties of the
muscles of the human peck,
ghoulder, and chest. . He hers
ghiows how extremely variable
these muscles are, and how often
and how closely the varations
resemble the normal muscles of
the lower animals. Hegums up
by remarking, “It will be
“enough for my purpose if T
% [igve sucgeaded in ehowing the
“ more important forms which,
# whon ocourring as varieties in
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should throngh mere accident abnormally resemble
certain apes in no less than seven of his muscleg, if
there had been no genefic connection between them.
On the other hand, if man is descended from some ape-
like creature, no valid reason ean be assigned why
certain muscles shonld not suddenly reappear after an
interval of many thousand generations, in the same
manner as with horses, asses, and mules, dark-colonred
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 closely,
related to those of rudimentary organs given in thée
first chapter, that many of them might have haei
indifferently introduced either there or here. Thus
human uterns furnished with cornus may be said 0
represent, in a rudimentary condition, the same organ
in its normal state in certain mammals. Some par§
which are rudimentary in man, as the os coceyx i
both sexes, end the mammee in the male sex, are always
present; whilst others, such as the supracondyloid
foramen, only occasionally appear, and therefore might
have been introduced under the head of TEVErsion,
These several reversionary structures, as well ag the
atrictly rudimentary ones, reveal the descent of map
from some lower form in an unmistakable manner,

Correlated Variation.—In man, as in the lower
gnimals, many structures are so intimatel:,r related
¥

“the human subject, tend to * Darwinimn prinejn)s

w gy hibit in o sufficiently marked  *“sion, or law of i“i']h"-ﬂgnm“}il;
S manner what [ﬂﬂ.}'bﬂ considered Ly l]:|r|.n. del‘“rtmﬂnt of uﬂml:e'[cal
# ag proofs sod examples of the  * science,” T ;
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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 I Geofiroy repeatedly
insists, are thus intimately connected. Homologous
gtructures are particularly liable to change together,
a8 we see on the opposite sides 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 and of the hair, colom
and constitution, are more or less correlated.”® Pro-
fessor Bchnaffhausen 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,

Begides the variations which can be grouped with
more or less probability under the foregoing heads,
there iz a large class of variations which may be
provisionally ealled 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 eonstitution of the organism
than on the nature of the conditions to which it has
been subjected,™

® The aothorities for these  Domestication,” vol. ii. pp. 320-
zoveral statements are given in 835

= my * Varation of Animals under # iz wholo subject as been

YOL. L F
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Rate of Inerease—Civilised populations have been
known under favourable conditions, as in the United
States, to double their numbers in twenty-five years;
and, according to a caleulation, by Euler, this might
oceur in a little over twelve years®™ At the former
rate, the present population of the United States
{(thirty millions), would in 657 years cover the whole
terraqueous globe so thickly, that four men wonld have
to stand on ench square yard of surface. The primary
or fundamental check to the eontinued incrense of man
is the diffienlty of gaining subsistence, and of living in
comfort. We may infer that this is the ease from
what we see, for instance, in the United States, where
subsistence is easy, and there is plenty of room. _If-'
such means were suddenly doubled in Great Britain;
our number wounld be quickly donbled. With civilifa&f-!
nations this primary check acts chiefly by restraiming _
marriages. The greater death-rate of infants in th&
poorest classes is also very important; as well as the
greater mortality, from various diseases, of the inhabi-
tants of erowded and miserable houses, at all ages.
The effects of severe epidemics and wars are soon
counterbalanced, and more than eounterbalanced, in
nations placed under favourable conditions. Emigra-
tion also comes in aid as a temporary check, but, with
the extremely poor classes, not to any great extent. .

There is reason to suspect, as Malthus has remarked,”
that the reproductive power is actually less in barbar-
ous, than in ecivilised races. We Lknow nothing

discussed in chap. xxii vol, §i.  *Essay on the Prineiple of Popi-

of my ¢ Variation of Animals  lation,! by the Rev. T. Malthiv=:

and Piants under Domestication”  vol. i 1826, . 6, 517, :
W Bep the ever memorable /
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positively on this head, for with savages no census has
been taken; but from the concurrent testimony of
missionaries, and of others who have long resided with
such people, it appears that their families are nsually
small, and large ones rare. This may be partly
accounted for, as it is believed, by the women suckling
their infants during a long time; but it is highly
probable that savages, who often suffer much hardship,
and who do not obtain so much nutritions food as
eivilised men, would Lo sctuslly less prolifie. 1 haye
ghewn in n former work,® that sll our domesticated
quadrupeds and birds, and all our cultivated plants,
are more fertile than the corresponding species in a
state of nature. It is no valid objection to this con-
clusion that animals suddenly supplied with an excess
of food, or when grown very fat; and that most plants
on sudden removal from very poor to very rich soil, are
rendered more or less sterile. We might, therefore,
expect that civilised men, who in one sense are highly
domesticated, would be more prolific than wild men.
It is also probable that the increased fertility of
civilised nations would become, as with our domestic
animals, an inherited character: it is at least known
that with mankind a tendency to produce twins rune
in families.™

Hﬂtwithstamiing that savages appear to be less
prolific than eivilised people, they would no doubb
rapidly inerease if their numbers were not by some
means rigidly kept down. The Santali, or hill-iribes
of India, have recently afforded a good illustration of

** * Variation of Animale and % Mr. Sedgwick, ¢ British aw
P‘L‘H‘If:‘? tnder Dﬂmeﬁnjcﬂt[m;‘ Foreign I'uIM'ic"-m““fS' Re-
. vol. ii. pp. 111-113, 163, view, July, 1863, p. 170.

¥l
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this fact : for, as shewn by Mr. Hunter,” they have
increased at an extraordinary rate since vaccination
has been introduced, other pestilences mitigated, and
war sternly repressed. This increase, however, would
not have been possible had not these rude people spread .
into the adjoining distriets, and worked for hire.
Bavages 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 \
required to shew that they can support a wife; and
they generally have first to earn the price with which

to purchase her from her parents. With savages the
difficalty of obtaining subsistence occasionally limits
their number in o much more ditesth wanner than Wi'l,h
alviliged 'l"""'-"l‘l"'- for all triboa periodically suffer from
severe famines. At such timea savages are forced to
devour much had food, and their health can hardly fai}

to be injured. Many accourits have been published of,
their protruding stomachs and emaciated limbs after \
and during famines. They are then, also, compellad 5
to wander mueh, and, as I was assured in Australia
their infants perish in large numbers. As famines aré
periodical, depending chiefly on extreme seasons, gl
tribes must fluctuate in number. They cannot steadily
and regularly increase, as there is no artificial incropgg
in the supply of food. Savages, when hard Pressed
encronch on each other's territories, and war ig i-h.:;
result ; but they are indeed almost always at war with
their neighbours. They are liabla to MAny fccident
on land and water in their search for food and ~;
some countries they suffer much from the 1g ; y

Tger beasts
The Annals of Rural Bengal, -
'25:.1 e Anaals. of Sheal. Reogely lor We il Hunter, 1868, p-

i
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of prey. Even in India, districts have been depopu-
lated by the ravages of tigers.

Malthus has diseussed these several checks, but he
_ does not lay stress enough on what is probably the
most important of all, namely infanticide, especially of
female infants, and the habit of proeuring abortion.
These practices now prevail in many quarters of the
world; and infanticide seems formerly to have pre-
vailed, as Mr. MLennan ® has shewn, on a still more
extensive scale. These practices appear to have
originated in savages recognising the difficulty, or
rather the impossibility of supporting all the infants
that are born, Licentionsness may also be added to
the foregoing checks; but this does not follow from
failing means of subsistence ; though there is reason
to beliove that in some cases (a8 in Japan) it has been
intentionally encouraged as a means of keeping down
the population. :

If we look back to an extremely remote epoch, before
man had arrived at the dignity of manhood, he would
have been guided more by instinet and less by reason
than are the lowest savages at the present time. Our
early semi-human progenitors would not have practised
infanticide or polyandry; for the instinets of the lower
animals are never,so perverted ™ as to lead them re-
* finds himself, therefore, com-

“pelled to re-introduce,—in a
“firm of the substantial ortho-

oL ¢ Primitive Marriaze,’ 1865,
% A writer in the *Spectator’
(March 12th, 1871, p. 320) com-

ments as follows on this =
saga :—*Mr, Darwin finds him-
“gelf compelled to reintroduee a
¥ new doctrine of the fall of man.
“He shews that the instincts of
#the higher animals are far
“nobler than the habits of
“gnvage races of men, and he

“doxy of which he appears to
“he quite unconscions,—and to
“introduce as a scientific: iypo-
% thesis the doctrine that mamns
“gnin of Fnowledge was the
“ euse of & temporary but long-
4 onduring moral deterioration,
# g indicated by the many foul



T0 THE DESCENT OF MAN, Pant I

wularly to destroy their own offspring, or to be quite
devoid of jealonsy, There would have been no pru-
dential restraint from marringe, and the sexes would
have freely united at an early age. Hence the pro-
genitors of man would have tended to increase rapidly ;
but checks of some kind, either periodical or eonstant,
must have kept down their numbers, even more severely
than with existing savages. What the precise nature
of these checks were, we cannot say, any more than
with most other animals. We know that horses and
cattle, which are not extremely prolific animals, when
first turned loose in Bouth Ameriea, increased at an
enormous rate. The elephant, the slowest breeder of
all known animals, would in & few thousand years stock
the whole world. The ‘increase of every species of
monkey must be checked by some means; but not, as
Brehm remarks, by the attacks of beasts of prey. No
one will assume that the actual power of reproduction
in the wild horses and cattle of America, was at firs in
any sensible degree increased ; or that, as each district
became fully stocked, this same power was diminished,
No doubt i this case, and in all others, many cheecks
coneur, and different checks under different cirenm-
stances; periodical dearths, depending on unfavourable
sensons, being probably the most impprtant of all. 8o

it will have been with the early progenitors of may

Natural Selection.—We have now scen that map ;
variable in body and mind ; and 5

that the variationg dre

* customs, especially as to mar- his snatgls

“rigpe, of savage tnibes, What  * kngwledes l'l.\vrhnir.h_il:I Mg at a
“does the Jewish tradition of  “his hiehest e I him by
*the moral degeneration of man  “ beyond thigs» Slnct | assert

* through

|
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induced, either directly or indirectly, by the same
general causes, and obey the same general laws, as with

the lower animals, Man has spread widely over the
fuce of the earth, and must have been exposed, during

his ‘ineessant migrations,™ to the most diversified
conditions. The inhabitants of Tierra del Funego, the

\ Cape of Good Hope, and Tasmania in the one hemi-
' sphere, and of the Arctic regions in the other, must
have passed through many climates, and changed their
habits many times, before they reached their present
homes.” The early progenitors of man must 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-
tence, and consequently to the rigid law of natural
selection, Beneficial variations of all kinds will thus,
aither oceasionally or habitually, have been preserved
and injurious ones eliminated. I do not refer to

/" strongly-marked deviations of structure, which oceur
only at long intervals of time, but to mere individual

4 differences. We know, for instance, that the muscles
of our hands and feet, which determine our powers of
meovement, are linble, like those of the lower animals,™

to incessant variability. If then the progenifors of
man inhabiting any distriet, especially one undergoing
some change in its conditions, were divided into two

™ See some good remarks to  roiden’ (* Transact. Zoolog. Soc.
this effect by W. Stanley Jevons,  vol. vil. 1868, pp. 95-08) say,
“A Deduction from Darwin's  “some muscles are so irregular
& Thaory,™ * Nature,” 1809, p.  * in their distribution that they

a3k “ pannot be well classed in auny
.H L'I-ll.!:mm, sMan and hiz  “of the above grr_‘-llpﬁ-" These
\  Migrationd,! 1851, p. 135, muscles differ even on the

i 3_1%51‘3- Murie and Mivart opposite sides of the sime
in their * Anatomy of the Lemu-  individual.
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equal bodies, the one half which included all the

individuals best adapted by their powers of movement

for gaining subsistence, or for defending themselves,

would on an average survive in greater numbers, and
procreate more offspring than the other and less well

endowed half.

Man in the rudest state in which he now exists je
the most dominant animal that has ever appeared on
this earth. He has spread more widely than any ofher
highly organised form: and all others have yielded
before him. He manifestly owes this immense
superiority to his intellectual faculties, to his sacinl
habits, which lead him to aid and defend his fellows,
and to his corporeal structure. The supreme impor-
tance of these characters hns been proved by the fingl)
arbitrament of the battle for life. Through his powers
of intellect, articulate language has been evolved ; ang
on this his wonderful advancement has mainly depended.
As Mr. Chauncey Wright remarks ;% “gq peychologieal
« analysis of the faculty of language shews, that ayey
# the smallest proficiency in it might require more
« prain power than the greatest proficiency ip any
¢ gther direction,” He has invented and is abe ¢, 186
varions weapons, tools, traps, &e., with which he defens
himself, kills or catches prey, and otherwise obtains
food. He has made ml’Fs OF canoes for ﬁsl:{n;; or
crossing over to uﬂghhomrmg fertile islands, Hg s
diseovered the art of making ffre, h;;r which harq ]
stringy roots ean be rendered r]lg?stlhlie, and poigopeng
roots or herbs innoctous, This discovery of five,
Prabﬂ-blj' the greatest ever made by man, excepting

# Timits of Natural Selection, * North Ameriean Review, Qet.

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 development of his powers of ohaervation;
memory, curiosity, imagination, and reason. I cannob,
therefore, understand how it is that Mr. Wallace®
maintaing, that * natural selection eould only have
¢ endowed the savage with a brain a little superior t0
‘ that of an ape.”

Although the intellectual powers and social habits of
man are of paramount importance to him, we must not
underrate the importance of his bodily structure, to
which subject the remainder of this chapter will be
devoted ; the development of the intellectual and social

r moral faculties being discussed in a later chapter.

Even to hammer with precision is no easy matter, 88

ewery one who has tried to learn carpentry will ndmi_t-
o throw a stone with as true an aim as a Fuegian 10

“defending himself, or in killing birds, requires the most

consummate perfection in the correlated action of the

¥ ¢ Quarterly Review,! April  deduced from the Theory 0':
1869, p. 392." This subject is Natural Selection,’ originally
more fully discussed in Mr. published in the * Anthropologi=
Wallaces * Contributions to the  cal Review,” May 15864, p. ¢ M
Lheory of Natural Selection, 1 cannot here resist quoting #
1870, in which all the essays most just remark by Sir "I:
referred to in this work are re- Lubbock (* Prehistoric Times,
Pl‘-bl'fhﬂ"t- The *Essay on 1865, p. 479) in refercnee to this
Man,” has been ably criticised  paper, namely, that Mr. Wallace,
Ly Prof. Clapartde, one of the * with characteristic unselfish=
most distinguished zoologists in  “ness, ascribes it (i.c. the s
Europe, in an article published  **of natural selection) "“"’mrr—
in ","-' ‘ Bibliothéque Univer- * edly to Mr. Darwin, '“'"I”mg;_:
gelle,” June 1870, The remark  “as is well known, he ﬁtlmlc
quoted in my text will surprise  “out the idea ind sendentlys
every one who has read Mr. “and published it, though Dot
Wallace's celebrated paper on  * with the same laboration, oF
‘¢ The Origin of Human HRaces * the same time.”



T4 THE DESCENT OF MAN, Panr T.

museles of the hand, avm, and shoulder, and, further, a
fine sense of tonch. In throwing a stone or spear, and
in many other actions, a man must stand firmly on his
feet ; and this again demands the perfect co-adaptation
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 & most
capable judge, Mr. Schooleraft,” remarks, the shaping
fragments of stone into knives, lances, or arrow-heads,
shews “ extraordinary 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
mannfacture his own flint tools or rnde pottery, hnt
certain individuals appear to have devoted themselves
to such work, no doubt receiving in exchange the
produce of the chase. Archeologists are convineeq
that an enormous interval of time elapsed before oy
ancestors thought of grinding chipped flints ingo
smooth tools. One can hardly doubt, that a man-].ike\x
animal who possessed a hand and arm sufficiently
perfect to throw a stone with preeision, or to form g4

flint into a rude tool, could, with sufficient Practice, ag
far as mechanical skill alone is coneerned, make ah,:nﬁt
anything which a civilised man can make, The
structnre of the hand in this TeEp

: ect may be com
with that of the vocal organs, which in the apes M:k:z:::il

for uitering various signal-cries, or, as in ong genug
musical cadences; but in man the closely simily, ?ncai
organs have become adapted thmugh the in]lﬂriteﬂ
effects of use for the utterance of art;

% Quoted by Mr. Lawson  Jouwmal £ z
Tait in his ‘Law of Matural Peh, 15[;'.& ]_}-;E.Qd]m]' Srieneg,’
Belection,—* Dublin  Quarterly  wisg ;lmﬁtdm{he :J}E;, tsrlik& ;

effept,
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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
are constructed on the same general pattern as our

~‘own, but are far less perfectly adapted for diversified
nses. 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 onter
marging of the palms, or on the knuckles.® Their
hands, however, are admirably adapted for climbing
trees. Monkeya seige 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 ean thus
also lift rather large objects, sich as the neck of a
boftle, to their mouths. Baboons twrn over stones,
and scratech up roots with their hands. They seize
nuts, insects, or other small objects with the thumb in
opposition to the fingers, and no doubt they thus
extract eggs and the young from the nests of birds.

/ American monkeys beat the wild oranges on the

£ branches until the rind is eracked, and then tear it off
with the fingers of the two hands. 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 out thorns and burs, and hunt for
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
seen, are quite unable to throw a stone with precision.

/ Itseems to me far from true that because  objects

| «pre grasped elumsily” by monkeys, “a much less

|« specialised organ of prehension * would have served

g, ® Uwen, “ Anatomy of Vertebrates,” vol. fii. p. 71
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them ™ equally well with their present hands. On the
contrary, I see no reason to doubt that more l}BJ'fﬁﬂtl:""
construeted hands would have been an advantage to
them, provided that they were not thus rendered less
fitted for climbing trees. We may suspect that o
hand as perfect as that of man would have been dis-
advantageous for climbing; for the most arboreal
monkeyz in the world, namely, Ateles in America,
Colobus in Africa, and Hylobates in Asia, are either
thumbless, or their toes partially cohere, so that their
limbs are converted into mere grasping hooks.™

As soon ag some ancient member in the great seric
of the Primates came to be less arboreal, owing to
change in its manner of procuring subsistence, or
some change in the surrounding conditions, its habitu
manner of progression would have been modified : al
thus it would have been rendered more strietly qu®
rupedal or bipedal. Baboons frequent hilly and rock)
districts, and only from necessity climb high trees; ™,
and they have acquired almost the gait of a dog. Man
alone has become a biped ; and we can, I think, partly
gee how he has come to assume his erect attitude,
which forms one of his most conspicuous characters.
Man could not have attained his present dominant
position in the world without the use of his hands,

THE DESCENT OF MAN.

™ * Quarterly Review, April
1869, p. 392,

T In Ifszﬂé-‘ﬂ'fﬂ& sywrﬂncfy?ug,
as the name expresses, two of
the toes regularly cobere: and
this, as Mr. Blyth informs me,
i opcasionally the case with the
tocs of £ agdis, lar, and feweis-
euws. Colobus is strictly arbo-
real and extroordinarily active

(Brehm, *Thierleben,’ B. i, s.
50%, but whether a Detter
climber than the species of the
allied genera, I do not know.
It deserves notice that the feet
of the sloths, the most arboresl
animals in the world, are won-
derfully hook-like,

™ Brehm, ‘ Thierleben,! B. i-
5 B0,
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1.1.'.hic]1_ are 50 admirably adapted to act in obedience to
his will. Sir C. Bell*® insists that ¢ the hand supplies
* ,:ﬂ] instruments, and by its correspondence with the
¢« intellect gives him universal dominion.” But the

_/hands and arms could hardly have become perfect

enough to have manufactured weapons, or to have
horled stones and spears with a true aim, as long as
they were habitually used for locomotion and for
eupporting the whole weight of the body, or, as before
remarked, 8o long as they were especially fitted for
- climbing trees. Such rough treatment would also
ave blunted the sense of touch, on which their
t}]jﬂﬂtﬁ use largely depends. From these causes alone
1 ould have been an advantage to man to become &
Ha sed ; but for many actioms it is indispensable that
:1114:? arms and whole upper part of the body ghounld be
autf i and he must for this end stand firmly on his
et. To gain this great advantage, the feet have been

rendered flat; and the great toe has been peculiarly

“ modified, though this has entailed the almost complete

loss of its power of prehension. It accords with the
p’riuciple of the division of physinlogical labour, pre-
vailing thronghout the animal kingdom, that as the
hands became perfected for prehension, the feet should
have become perfected for support and locomotion.
With some savages, however, the foot hag ot
altogether lost its prehensile power, ns shewn by
their manner of climbing trees, and of using them 10
other ways,™

5 The Hand,” &¢. * Bride - it o mhichtﬂ,'
Al . va-  tiirliche Schipfungss
i can ot s SOREER

,ﬂ Hiickel has an excellent (¢ Conférences sur la lg%f"ﬁr;i
discussion on the steps by which ~ Darwinienne,’ 1869, Ihhc ?u.l;'c i

-\\111““ became 0 biped: *Na- given good cases of t
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If it be an advantage to man to stand firmly on his
feet and to have his hands and arms free, of which,
from his pre-eminent sucecess in the battle of life,
there can be no doubt, then T can see no reason why it
shonld not have been advantageous to the progenitors
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 food. The best built individuals (
would in the long run have succeeded hest, and have
survived in larger numbers. If the gorilla and a few
allied forms had become extinet, it might have been
argued, with great force and apparent truth, that an
animal could not have been gradually converted from g
quadruped into a biped, as all the individuals in an
intermediate condition would have been miserably
ill-fitted for progression. But we know (and this is
well worthy of reflection) that the anthropomorphons
apes are now actually in an intermediate condition 'y
and no one doubts that they are on the. whele welj
adapted for their conditions of life, Thus the morilla
rans with & sidelong shambling gait, but mepe
commonly progresses by resting on its bent lands,
The long-armed apes oceasionally nse their arms like
erutehes, swinging their bodies forward between them
and some kinds of Hylobates, without having 'heen,
taught, can walk or run upright with tolerable quick-
ness; yeb they move awkwardly, and much Jogs
sccurely than man, We see, in short, in ﬂxistin”g

the foot as a prehensile organ
by man; and has also writien
on: the manner of progression
of the higher apes, to which I

allode in the £
graph: eee g]g
tomy of Vartah
T1) on this lagy

D‘-'l."lng povi= b
b Ohyen ¢ Ann-
Tates, vol, i I 7
£ Eubject,
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monkeys a manner of progression intermediate between
that of a quadruped and a biped; but, as an un-
prejudiced judge™ insists, the anthropomorphous apes
approach in structure more nearly to the bipedal than
“to the quadrupedal type.

As the progenitors of man became more and more
erect, with their hands and arms more and more
modified for prehension and other purposes, with their
feet and legs at the same time transformed for firm
support and progression, endless other changes of
structure would have ‘hecome necessary. The pelvis
would have to be broadened, the spine peculiarly
curved, and the head fixed in an altered position, all
which changes have been attained by man. Prof.
Schaaffhausen’ maintains that ©the powerful mastoid
¢ processes of the human skull are the result of his
“erect position;” and these processes are absent in
the orang, chimpanzee, &e., and are emaller in the
gorilla than in man. Various other strnetures, which
appear connected with man’s erect position, might
- #  here have been added. It is very difficult to decide
how far these correlated modifications are the result of
natural selection, and how far of the inherited effects
of the inereagzed use of certain parts, or of the action
of one part on another. No doubt these means of
change often co-operate: thus when certain museles,
and the crests of bone to which they are attached,
become enlarged by habitual use, this shews 'that

4 T Prof. Broea, La Constity-  thropological Review,’Oct. 1865,

/ tiem des Vertébres caudales; p 428, Owen (* Anatomy of
4 ¢Ln Revue d'Anthropologie,  Vertebrates,' vol. ii. 1806, p.
]\ 1672, . 26, (separate copy). 551) on the mastoid processes

. ®0n the Primitive Form  in the higher apes.

\ of the Bkull,’ translated in ¢ An-
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certain actions are habitually performed and must be
serviceable, Hence the individuals which performed
them best, would tend to survive in greater numbers.

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 indirect manner to other
modifications of structure. The early male forefathers |
of man were, as previously stated, probably furnished
with great canine teeth; but as they gradually ac-
quired the habit of using stones, elubs, or other
weapons, for fighting with their enemies or rivals,
they would use their jaws and teeth less and less. In
this case, the jaws, together with the teeth, would
become reduced in size, as we may feel almost sure
from innumerable analogous cases. In a future
chapter we shall meet with a closely parallel case, in
the reduction or complete disappearance of the canine
teeth in male ruminants, apparently in relation with
the development of their horns; and in horses, in
relation to their habit of fighting with their incism‘\
teeth and hoofs. 5

In the adult male anthropomorphous apes, as e
Ritimeyer,”” and others, have insisted, it is the effect
on the skull of the great development of the jaw-
muscles that canses it to differ so greatly in many
respects from that of man, and has given to these
animals “a truly frightful physiognomy.” Therefore,
as the jaws and teeth in man's progenitors gradually
become reduced in size, the adult skull would have :
come o resemble more and more that of existing man.
As we shall hereafter sce, a great reduction of the

7 ¢Die Grenzen der Thierwelt, eine Betrachtung zy Dapwin's

Lﬁhﬂ!‘,' 1855: s. b1.
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canine teeth in the males would almost certaily affect
the teeth of the females thl‘ﬂ'ﬁlg]_l inheritance.

As the varions mental faculties gradually developed
themselves the brain would almost certainly become
larger. No one, 1 presume, doubts that the large
proportion which the size of man’s brain bears to his
body, compared to the same proportion in the gorille
or orang, is closely connected with his higher mental
powers. We meet with closely analogous facts with
insects, for in ants the cerebral ganglin are of extra-
ordinary dimensions, and in all the Hymenoptera these
ganglia are many times larger than in the less
intelligent orders, such as hbeetles.”* 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 mental activity with
an extremely small absolute mass of nervous matter:
thus the wonderfully diversified instinets, mental
powers, and affections of ants are notorious, yet their
cerebral ganglin are not so large as the quarter of a
small pin’s head. Under this point of view, the brain
of an ant is one of the most marvellous atoms of
matter in the world, perhaps more so than the brain
of & man.

The belief that there exists in man some close
relation between the size of the brain and the develop-
ment of the intellectual faculties is supported by the
comparison of the skulls of savage and eiviliged races,

™ Dujardin, ¢ Annales des Sc. 1870, p. 14. My som, AMr .
Nab' Btd series Yoolog. tom. Darwin, dissected for md s
iv. 1850, p. 203, Hee also  cerebral ganglia of the Formice
Mr. Lowne, f Anatomy and rufa.
rhys. of the Musca vomitorie, .

YOL. I. &
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of anciertt and modern people, and by the analogy of
the whole vertebrate series. Dr. J. Barnard Davis
has proved,” by many careful measurements, that the
mean internal capacity of the gkull in Europeans is
02-3 cubic inches; in Awericans 87:5; in Asinties
§7+1; and in Aunstralians only 81:9 cubic inches.
TProfessor Broca® found that the mineteenth eentury
skulls from graves in Paris were larger than those
from vaults of the twelfth century, in the proportion of
1484 to 1426; and that the inerensed size, as ascer-
tained by measurements, was exclusively in the frontal
part of the skull—the seat of the intellectnal faculties
Prichard is persuaded that the present inhabitants
Britain have “much more capacious brain-cases” tha
the ancient inhabitants. Nevertheless, it mmust 'bl
admitted that some skulls of very high antiquity, su
as the famous one of Neanderthal, are well develop
and ‘eapacious® With respect to the lower animals
M. E. Lartet,”® by comparing the erania of "tertiary -
and recent mammals belonging to the same groups,
Jhas come to the remarkable conclugion that the brain

# ¢ Philosophical Transac-

sons! 1869, p. 513,

O Tes Ldlections,! M. T.
{iroca, *Hevoe d'A nthropologies,’
1578 ; sce also, a8 quoted in

Vogt's © Lectures on Man,! Eng.
translat, 1864, pp. B8, 0.
Prichard, © Phys. Hist. of Man-
kind,' vol. 1, 1888, ]'I\._:i'j-e_:l. :

8l Tp the interesting arlicle
fngt peferred to, 1*rof. L{J‘L_u:':} 1]&:3:‘1
well remarked, that in :,-n_'lhsmi
nations, the AVernge capacity of
the skull must be lowered by
the 1'-:m:1'1.':1ti01| of & pongider=
able number of individuals, weak

in mind and body, who woulg
have been promptly eliminated
in the savage state, On the
other hand, with savages, the
avernge includes only the mare
capable individuals, who have
been able to survive under ex.
tremely hard conditions of Jifs
Broca thue expluing the nt-her-.-
wise inexplicable fact, that the
wean capacity of the gkull of
theancient ’J].'rug]mlytea of Lizdre
is greater than that ‘
Frenchmen. i

# ¢ Comples-renduy des  Sei-
ences, &, June 1, 1868,
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is ' generally larger and the convolutions are more
complex in the more recent forms, On the other
hand, I have shewn® that the braing of domestic
rabbits are considerably reduced in bulk, in com-
parison with those of the wild rabhit or hare; and
this may be attributed to their having been elozely
confined during many generations, so that they have
exerted their intellect, instincts, senses and voluntary
movements but little.

The gradually inereasing weight of the brain and
gkull in man must have influenced the development of
the supporting spinal column, more especially whilst he
was becoming erect. As this change of position was
being brought about, the internal pressure of the
brain will also have influenced the form of the skull;
for many facts shew how easily the gkull is thus
affected. Ethnologists believe that it is modified by
the kind of cradle in which infants sleep. Habitual
spasms of the museles, and a cicatrix from a severe
burn, have permanently modified the facial bones. In
young persons whose heads have become fixed either
sideways or backwards, owing to disease, one of the
two eyes has changed its position, and the shape of
the skull has been altered apparently by the pressuré
of the brain in a new direction.** I have shewn that

8 £ The Variation of Animals
and Plants under Domestica-
tiom,® vol. 1. pp. 124129,

* Schaaffhaugen gives from
Blomenbach and Busch, the
cases of the spnsms and cientrix,
in * Anthropolog. Review,! Oct.
1868, p-420.  Dir, Jarrold (* An-
thropologia,’ 1808, pp. 115, 116)
adduees rom Camper and from

his own observations, cases u{'
the modificalion of the _Ek“]
from the head being fixed in at
unnatoral position. He believes
that in certain trades, suuhﬂﬂ:
that of a shoemalker, whero n’i
head is habitually held forwart,
the forshead —Deeomes —IOTG
rounded and prominent.

a o
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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 general size, without any change in its

mental powers, or if the mental powers were to be

much inereased 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, kot in both cases the brain has been much

reduced relatively to the size of the body. Now I wad

at first much surprised on finding that in all thesé
rabbits the skull had become elongated or dolichoce-
phalic; for instance, of two skulls of nearly equal
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.*®* One of the most

marked distinetions in different races of men iz that

the skull in some is elongated, and in others rounded ;

and here the explanation suggested by the case of the

rabbits may hold good; for Welcker finds that short

¢ men incline more to brachycephaly, and tall men {q
« dolichocephaly ; ” *° and tall men may be compared
with the larger and longer-bodied rabbits, all of which

lhave elangated skulls, or are dolichocephalic,

i ¢ Tarintion of Animals,” &c., ® Quoted by Schaaffhausen,
val. 1. p. 117, on the elongation  in ‘ Anthropolog. Review,' Oct.
of 1t.‘.|113 gkull; p. 118, on the 1868, p. 413,

effect of the lopring of one enr.,

L

h
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From these several facts we can understand, to a
eertain extent, the means by which the great size and
more or less rounded form of the skull have been
acquired by man; and these are characters eminently
distinetive of him in comparison with the lower
animals. ;

Another most conspicuons. 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. Ilephants
}L;,ml rhinoceroses are almost hairless; and as certain
extinct species, which formerly lived under an Arctic
climate, 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 * 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 fonr
limbs with the trunk, favours this inference—on the
assamption 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 _i'-hﬂ
sun. The crown of the head, however, offers & Curions

¥ Owen, ¢ Anatomy of Vertebrates,’ vol. iii. - 619.
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exception, for at all times it must have been one of the
most exposed parts, yet it is thickly clothed with haar..
The fact, however, that the other members of the ovder
of Primates, to which man belongs, although inhabiting
various hot regions, are well clothed with hair, generally
thickest on the mpper surface,” is opposed to the sup-
position that man became naked throngh the action of
the sun. Mr. Belt believes®® that within the tropics it
is an advantage to man to be destitute of hair, as he is
thus enabled to free himself of the multitude of ticks
(acari) and other parasites, with which he is often
infested, and which sometimes cause unleceration.  But
whether this evil is of sufficient magnitade to have led
to the denudation of his body through natural selection,
may be doubted, since none of the many quadrupeds
inhabiting the tropies have, as far as T kuow, acquires

any specialised means of religf. The view which seem|s
to me the most probable is that man, or rathe

primarily woman, became divested of hair for orna-
mental purposes, as we shall see under Sexual Selection ;
and, according to this belief, it is not surprising that
man should differ go greatly in hairiness from all other
Primates, for characters, gained through sexual selec-

* Isidore Geoffroy St.-Hilaire  Gorilla the hair is thinner on the

remarks (* Hist. Nat. Générale,
tom. 1. 1859, pp. 215-217) on
the head of man being covered
with long hair; also on the
upper surfaces of monkeys and
of other mammals being more
thickly clothed than the lower
gurfaces. This has likewise been
obeerved by various authors,
Prof, B, Gervais (* Hist. Nat. des
:h'[ummiﬂre.s,* tom. i 1854,

28), however, states that in the

back, where it is partly rubled
off, than on the lower surface,

® The  Naturilist n Nicara-
gua,' 1874, p. 200, As some
confirmation of Mr. Belt's Yiew,
I may quote the following Jas-
""f‘gte, Im?'nxSir W. Denison (¢ Va-
tieties of Vice-Regal Life,! vol, i-
}cﬂaﬂ, P. 440) : "giat. is said t'i-] be
, L practice with the Australians,
. when the vermin get trouble-

some, to singe themselves.”
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tion, often differ to an extraordinary degree in closely
related forms.

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 destitute 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 Macacus it is
longer than the whole body, and is formed of twenty-
four vertebram ; in others it consists of a scarcely visible
stump, containing only three or four vertehrm., In
some kinds of baboons there are twenty-five, whilst in
the mandrill there are ten very small stunted candal
-yertebrs, or, according to Cuvier,” sometimes only
five. The tail, whether it be long or short, almost
always tapers towards the end; and this, I presume,
results from the atrophy of the terminal muscles,
together with their arteries and nerves, throngh disuse,
leading to the atrophy of the terminal bones. But no
explanation can at present be given of the great
diversity which often ccours in its length. Here,
however, we arve more specially concerned with the
complete external disappearance of the tail. Professor
Broca has recently shewn ™ that the tail in all gnadrn-
peds consists of two portions, generally separated
abruptly from each other; the basal portion consists
of vertebrs, more or less perfectly channelled and
furnished with apophyses like ordinary vertebra;
whereas those of the terminal portion are not chan-

® Mr. Bt George Mivart, . p. 517. Teidore Geoffrov,
¢ Proe. Zoolog, Soc’ 1865, pp < Hist. Nat. Gin.! tom. i p. 244
562,583, Dr.J.E.Gry, ‘Cat.  ® ‘Revue d'Anthropologie,

Brit. Mus.: Skeletons” Otwen, 1872: *La Constitution des
fAnatomy of Vertebrates, vel. Vertdbres candales.
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nelled, are almost smooth, and scarcely resemble true
vertebrm. 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 vertebree, constituting the
os cocey, are quite rudimentary, being much reduced in
gize and nunmber. In the basal portion, the vertebrm
are likewise few, are united firmly together, and are
arrested in development; but they have been rendered
much broader and flatter than the corresponding ver-
tebrm in the tails of other animals: they constitute
what Broca calls the accessory sacral vertebrse. These
are of functional importance by supporting certai
internal parts and in other ways; and their modifies
tion is directly connected with the ereet or semi-ereit
attitude of man and the anthropomorphons apes. Tha
conclusion is the more trustworthy, as Broca formery
held a diffevent view, which he has now abandoned,
The modification, therefore, of the basal caudal ver-
tebr® in man and the higher apes may have been
effected, directly or indirectly, through naturai selec-
tion.

But what are we to say about the rudimentary and
variable vertebr of the terminal portion of the tail
forming the oscoeeyz? A notion which has often haen}
and will no. doubt again be ridienled, namely tha;:l.
frietion has had something to do with the disﬂ[:pear-
ance of the external portion of the tail, is not g
ridiculous as it at first appears. Dr. Andersops: shatéh
that the extremely short tail of Macacus Brunsies i
formed of eleven vertebra, including the i :
basal ones. The extremity i i b

- The extremity is tendinous aud contains
® ¢ Proc. Zoolog. Soc.,’ 1872, p, 210,

9
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no vertebre; this is succeeded by five rudimentary
ones, so minute that together they are 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, ouly a little above an inch in length, includes
only four more small vertebree. This short tail is
carried erect; but about a quarter of its total length is
doubled on to itself to theleft ; 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
“gige, 18 in the monkey's way when it sits down, and
“ frequently becomes placed under the animal while it
“4g in this attitude; and from the circumstance that
‘it does not extend beyond the extremity of the ischial
“ tuberosities, it seems asif the tail originally had been

" “Dbent round by the will of the animal, into the inter-

“space between the callosities, to escape being pressed
“ between them and the ground, and that in time the
“ eurvature 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 and rendered
eallous, and Dr. Murie,” who carefully observed this
species in the Zoological Gardens, as well as three
other closely allied forms with slightly longer tails,
say8 that when the animal sits down, the tail “is
“ necessarily thrust to one side of the buttocks; and
“whether long or short its root is consequently linble
#  Proc, Foolog, Soc,' 1872, p. T66.
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it o be rubbed or chafed” As we now have evidence
that miltilnﬁurtu occasionally produce an inherited
gffect ™ 1t 18 not very improbable that in short-tailed
monkeys, the projecting part of the tail, being fanction-
ally nseless, should after many generations have
becoma Tudim'&ﬂtﬂty and disturt.etl, from hgiug Coi-
tinually rubbed and chafed. We see the projecting
part in this condition in the Maecacus brunneus, and
absolutely aborted in the M. ecaudatus 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 been reduced
and modified, o as to become suitable to the erect or
semi-erect position. \

I hmré now endeavoured to shew that some of t'hp

most distinetive characters of man have in all proba-.

bility been acquired, either directly, or more commonly
indirectly, through natural selection. 'We should bear
in mind that modifieations in structure or constitution
which do not serve to adapt an organism to its habits
of life, to the focd which it consumes, or passively to
the surrounding conditions, cannot have been. thus
aequired. We must not, however, be too confident in
deciding what modifications are of service to each

o T gllude to Dr. Brown- h."w': ?‘3'3‘11»3'!11:: o S
Séquand's ohservations on the  Salvin's interesting case of the
transmitted effect of an opera= apparently inherited effects of
tion caiising epilepsy in guinea-  mot-mols liting off the barbs 0
pigs, and likewise more recently  their own toil-feathers, See al<®
i;r[f'[;im analogous effects of cul-  onthe general Sil.'leoct.“\-‘nmt.itﬂ'-

ting the sympathetic nerve in of Animals and Plints under T
the neck, 1 shall hereafter mestication'vol ji, pp, 22-24-
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being : we shonld remember how little we know abont
the use of many parte, or what elianges in the blood
or tissues may gerve to fit an organism for a new
elimate or new kindg of food. Nor must we forget the

~ principle of correlation, by which, as Isidore Geoffroy
has shewn in the case of man, many strange deviations
of structure are tied together. Independently of
correlation, o change in one part often leads, throngh
the incrensed or decreased mse of other parts, to other
changgg Df a l]_'l].itE ﬂﬂﬂxpented nature. It iﬂ- II.]SG WEII
to reflect on such facts, as the wonderful growth of
galls on plants cansed by the poison of an insect, and
on the remarkable changes of colour in the plumage of
parrots when fod on certain fishes, or inoculated with
the poison of tonds ;" for we can thus see that the
_ﬂu:jdg of the system, if altered for some specinl purpose,
might induce other changes. We should especially
héar in mind that modifications acquired and continually

~used during past ages for some useful purpose, wonld
probably become firmly fixed, and might he long
inherited.

Thus a large yet undefined extension may safely be
given to the direct and indirect results of natural
seleetion ; but I now admit, after reading the eszay by
Nigeli on plants, and the remarks by various authors
with respect to animals, more especially those recently
made by Professor Broeca, that in the earlier editions
of my ‘Origin of Species’ I perhaps attributed too

y much to the action of natural selection or the survival
of the fittest. I have altered the fifth edition of the
¢Origin’ so as to confine my remarks to adaptive

* *The Variation of Animals and Plants under Demestication,’

| wol. 1. pp. 280, 283,
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changes of structure; but I am convinced, from the
light gained during even the last few years, that very
many structures which now appear to us useless, will
hereafter be proved to be useful, and will therefore

come within the range of natural selection. Neverthe- -

less, I did mot formerly consider sufficiently the
existence of structures, which, as far as we can at
present judge, are neither beneficial nor injurions ; and
this I believe to be one of the greatest oversights as
yet detected in my work. I may be permitted to sy,
ag some excuse, that I had two distinet objects in view ;
firstly, to shew that species had not been separately
created, and secondly, that natural selection had been
the chief agent of change, though largely aided by t
inherited effects of habit, and slightly by the di
action of the surrounding conditions. I was not, he ..
ever, able to annul the influence of my former bel
then almost universal, that each species had o
purposely created ; and this led to my tacit assumptio

that every detail of structure, excepting rn&imcﬂtg,“-h_

wae of some special, though unrecognised, service,
Any one with this assumption in his mind would
naturally extend too far the action of natural selection,
either during past or present times. Some of those
who admit the principle of evolution, but reject natural
selection, seem to forget, when criticising my book, that
T had the above two objects in view; hence if I have
erred in giving to natural selection great power, which
I am very far from admitting, or in having exaggerated
its power, which is in itself prul.:-alhle, I have at least,
as I hope, done good snr_vice in aiding to overthrow the
dogma of separate creations.

It is, as I can now see, probable that all organic

1
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beings, including man, possess peenliarities of structure,
which neither are now, nor were formerly of any
service to them, and which, therefore, are of no physio-
logical importance, We know not what produces the
/ﬁilmbﬁl'lﬂﬁﬂ slight differences between the individuals
of each species, for reversion only earries the problem
a few steps backwards, but each peculiarity must have
had its efficient cause, If these causes, whatever they
may be, were to act more uniformly and energetic-
ally during a lengthened period (and against this no
reason can be assigned), the result would probably be
not a mere slight individual difference, but a well-
marked and constant modification, though one of no
ph}fsiulugiml importance. Changed structures, which
are in no way beneficial, cannot be kept uniform
thrpugh natural selection, though the injurious will be
thus eliminated. Uniformity of character wonld, how-
ever, naturally follow from the assumed uniformity of
the exciting causes, and likewise from the free inter-
crossing of many individuals. During successive
# periods, the same organism might in this manner
acquire successive modifications, which would be trans-
mitted in a nearly uniform state as long as the exciting
causes remained the same and there was free inter-
crossing. With respect to the exciting caunses we can
only say, as when speaking of so-called spontaneous
variations, that they relate much more closely to the
constitution of the varying organism, than to the
mature of the conditions to which it has been subjected.

Conelusion.—In this chapter we have seen that a8
man at the present day is liable, like every 'ﬂfhﬁ"
.Wnnimﬂl, to multiform individual differences oOF alight
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variations, so no doubt were the early progenitors of
man ; the variations being formerly induced by the
same general causes, and governed by the same general
and complex laws as at present. As all animals tend
to multiply beyond their means of subsistence, so it
must have been with the progenitors of man ; and this
would inevitably lead to a struggle 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 two processes would incessantly
react on each other. It appears, also, as we ghall
Leveafter see, that various unimportant characters have
been acquired by man through sexual selection. An
unexplained residuum of change must be left to the
agsumed uniform action of those unknown agencies,
which occasionally induee strongly marked and nhrlfipt
deviations of structure in our domestic productions. | .

Judging from the habits of savages and of the
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, throngh the pre-
servation of variations which are beneficial to the
community. A community which includes a large
number of well-endowed individuals inereases in
number, and is vietorions over other less favoured ones ;
even although each separate member gaing no advantage
over the others of the same community. Associnted
insects have thus acquired many remarkable structures
which are of little or no service to the individygs] :
as the pollen-collecting apparatus, or the sting of the
worker-bee, or the great jaws of soldier-ants, With
the higher social animals, I am not awgre timt any

guch
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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
canine teeth of baboons appear to have been acquired
by the males as weapons for sexual strife, but they are
used in defence of the herd or troop. In regard to
certain mental powers the case, as we shall see in the
fifth chapter, is wholly different; for these faculties
have been chiefly, or even exclusively, gained for the
benefit of the community, and the individnals 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 the most helpless and
defenceless creatures in the world; and that during
his, early and less well-developed condition, he would
haye been still more helpless. The Duke of Argyll, for
iristance, insists *® that © the human frame has diverged
S fyom the strueture of brutes, in the direction of
“greater physical helplessness and weakness. That is
“to say, it is a divergence which of all others it is
“most impossible to aseribe to mere natural selection.”
He adduces the naked and unprotected state of the
body, the absence of great teeth or elaws for defence,
the small strength 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 elimb quickly,
Jand #0 escape from enemies. The loss of hair would
not have been a great injury to the inhabitants of &
a warm country, For we know that the unclothed
Fuegians can exist under a wretched elimate. When

% ¢ Primeval Man," 1869, p. 06
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we compare the defenceless state of map with that of .
apes, we must remember that the great canine teeth
with which the latter are provided, are possessed in
th?ir full development by the majes alone, and are
chiefly nsed by them for fighting with their rivals ; yet
the ?ﬁmﬂ]ﬂss which are not thus provideq, manage to
BUIvVive.

In regard to bodily size or strength, we do not know
whether man is descended from some gmall species,
like the chimpanzee, or from one as powerful as the
gorilla ; and, therefore, we cannot say whether man
has become larger and stronger, or smaller and weaker,
than his ancestors. We should, however, bear in mind
than an animal possessing great size, strength, and
ferocity, and which, like the gorilla, conld defend itself
from all enemies, would not perhaps have become
gocial : and this would most effectually have checked
the acquirement of the higher mental qualities, such
as sympathy and the love of his fellows. Hence it
might have been an immense advantage to man to have
sprung from some comparatively weak ereature. .

The small strength and speed. of man, his want of
natural weapons, &e., are more than counterbalanced,
firstly, by his intellectual powers, through which he
has formed for himself weapons, tools, &e., 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 countryin the world abounds
in a greater degree with dangerous beasts than
Southern Afriea; no country presents more fearful
physical hardships than the Arctic regions ; yet one of
the puniest of races, that of the Bushmen, maintains
itaslf in Southern Africa, as do the dwarfed Esquimanx
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in the Arctic regions. The ancestors of man were, no
doubt, inferior in intellect, and probably in social dis-
position, to the lowest existing savages; but it is quite
conceivable that they might have existed, or even
flourished, if they had advanced in intellect, whilst
gradually losing their brute-like powers, such as that
of climbing trees, &e. Duf these ancestors wonld not
hayve 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 Australia, New Guinea, or Borneo, which
is now the home of the orang. And natural selection
arising from the competition of tribe with tribe, in
some such large area as one of these, together with the
inherited effects of habit, would, under favourable
conditions, have sufficed to raise man to his present

high position in the organic scale.

YOL. I. Es
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CHAPTER IIT.

Coarpartson oF THE MeENTAL PoweRs oF MAx AND THE
Lowen Awmrars,

The difference in mental power between the highest ape and the
lowest savage, immense—Certain instinets in common—The
emotiong—Curiosi by — Tmitation —Attention—Memory—Ilmngzi-
nation—Ienson—Progressive improvement—Tools and weapons
used by animals—Abstraction, self-conscionsness—Language-—
Senso of Beauty—Delief in God, spiritual azencies, 511]}emtillu|‘]5_

I

We have seen in the last two chapters that man beaks
in his bodily structure clear traces of his descent fron

some lower form; but it may be urged that, as ma

differs so greatly in his mental power from all other
animals, there must be some error in this conclusion.
No doubt the difference in this respect is enormons,

even if we compare the mind of oné of the lowest
savages, who has no words to express any number
higher than four, and who uses hardly any abstract
terms for common objects or for the affections.! with
that of the most highly organised ape, The difference
would, no doubt, still remain immense, even if one of
the higher apes had heen impraveﬂ or eivilised as muely
as a dog has been in comparison with its parent-for m,
the wolf or jackal. The Fuegians rank amongst the
lowest barbarians; but I was continually struck with

1 Gee the evidence on those roints, as given by Tubbock, ¢ Pre-
Listorie Times,’ 7. 854, &o.
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surprise how elosely the three natives on board H.ML.S.

¢ Beagle,” who had lived some years in England, and

conld talk a little English, resembled us in disposition

and in mogt of our mental faculties. If no organie

being excepting man had possessed any mental power,

or if his powers had been of a wholly different nature

from those of the lower animals, then we shonld never
have been able to convince ourselves that our high
faculties had been gradually developed. But it can be
shewn that there is no fundamental difference of this
kind. We must also admit that there is a much wider
intervel in mental power between one of the loweat
fishes, ag a lamprey or lancelet, and one of the higher
apes, than between an ape and man; yet this interval
ig filled up by numberless gradations.

~ Nor is the difference slight in moral disposition
Jpetween a barbarian, such as the man described by the
csld navigator Byron, who dashed his child on the rocks
for dropping a basket of sea-urching, and a Howard or
Clarkson ; and in intellect, between a savage who uses
hardly any abstract terms, and a Newton or Shakspeare

Differences of this kind between the highest men of
the highest races and the lowest savages, are connected
by the finest gradations. Therefore it is possible that
they might pass and be developed into each other.

My objeet in this chapter is to shew that there s no,
fundamental difference between man and the higher
mammals in their mental faculties. Each division of
the subject might have been extended into a sepurnl‘.a
essay, but must here be treated briefly. As no classi-
fieation of the mental powers has been nniversally
accepted, T shall arrange my remarks in the order most

aﬂn‘i’&nient for my purpose ; and will select those facts
"2 2
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which have struck me most, with the hope that they
may produce some effect on the reader.

With respect to animals very low in the scale, I shall
give some additional facts under Sexual Selection,
shewing that their mental powers are much higher
than might have been expected. The variability of
the faculties in the individuals of the same speecies is
an important point for us, and some few illustrations
will here be given. But it would be superfluous to
enter into many details on this head, for I have found
on frequent enquiry, that it is the unanimous opinion
of all.those who have long attended to animals of many
kinds, ineluding birds, that the individuals differ
greatly in every mental characteristic. In what
manner the mental powers were first developed in the
lowest organisms, is s hopeless an enquiry as how life.
itself first originated. These are problems for the2
distant future, if they are ever to be solved by man.,

As man possesses the same senses as the lower
animals, his fundamental intuitions must be the same.
Man has also some few instinets in common, as that of
solf-preservation, sexual love, the love of the mother
for her new-born offspring, the desire possessed by the
latter to suck, and so forth. DBut man, perhaps, hag
gomewhat fewer instinets than those possessed by the
animals which come next to him in the series. Thg
orang in the Kastern islands, and the chimpanzee ip
Africa, build platforms on which they sleep; and, ag
both species follow the same habit, it might be argued
that this was due to instinet, but we cannot feel sype
that it is not the result of both animals having gimilar
wants, and possessing similar powers of reasoning.
These apes, as We may assume, avoid the many
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poisonous fruits of the tropics, and man has no such
knowledge : but as our domestic animals, when taken
to foreign lands, and when first turned out in the
gpring, often eat poisonous herbs, which they after-
wards avoid, we cannot feel sure 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 presently see, that apés have an instinctive
dread of serpents, and probably of other dangerous
animals.
The fewness and the comparative simplicity of the
instinets in the higher animals are remarkable in
contrast with those of the lower animals. Cuyier
maintained that instinet and intelligence stand in an
ifiverse ratio to each other; and some have thought
that the intellectual faculties of the higher animals
have been gradually developed from their instincts.
But Pouchet, in an interesting essay,” has shewn that
“no such inverse ratio really exists, Those insects
which possess the most wonderful instinets are certainly
the most intelligent. In the vertebrate series, the
least intelligent members, namely fishes and amphibians,
do not possess complex instinets; and amongst mam-
mals the animal most remarkable for its instincts,
namely the beaver, is highly intelligent, as will be
admitted by every one who has read Mr. Morgan's
excellent work,?
Although the first dawnings of intelligence, accord-
ing to Mr. Herbert Spencer,® have been developed
through the multiplication and co-ordination of reflex

*f L' nstinet ches les Ingectes  His Works, 1568.
¢ RBevnedes Deux Mondes,! Feb, 44 The Principles of Psycho-
1570, p. GY0. 4 logy, 2nd edit. 1870, pp. 41t~
HThe American Beaver and, 445, v
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actions, and although many of the simpler instincts
araduate into reflex actions, and can hardly be dis-
tinguished from them, as in the case of young animals
sucking, yet the more complex instincts seem to have
originated independently of intelligence. I am, how-
ever, very far from wishing to deny that instinctive
actions may lose their fixed and untaught character, -
and be replaced by others performed by the aid of the
free will. On the other hand, some intelligent actions,
after being performed during several generations,
become converted into instinets and are inherited, as
when birds on oceanic islands learn to avoid man.
These actions may then be said to be degraded in
character, for they are no longer performed through
reason or from experience. But the greater number ¢f
the more complex instinets appear to have been gained )
in a wholly different manner, through the natu
selection of variations of simpler instinetive actions
Such variations appear to arise from the same unknown
causes anlting on the cerebral organisation, which
induce slight variations or individual differences in
other parts of the body; and these variations, owine
to our igﬂﬂmﬂf_m, are often said to arise Epnntaneml;
We can, I think, come to no other conclusion with
respect to the origin of the more complex instingts
when we reflect on the marvellous instinets of ateril'
worker-ants and bees, which leave no offsprin t‘:1
inherit the effects of experience and of mndiﬁulzl ]LEI;* 0
~ Although, as we learn from the above-m abits.
insects and the beaver, a high dagees ot inteu‘ﬂntlune{l
certainly compatible with complex  inghi 1gence is
although actions, at first leaynt ?nl1mtu.llnets, and
throngh habit be performed wig), the‘ 'Y can soon
Quickness 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 of instinet,—
which 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 & consequence
each separate part would perhaps tend to be less well
fitted to answer to particular sensations or associations
in a definite and inherited—that is instinetive—manner.
There seems even to exist some relation between a low
degreo of intelligence and a strong tendency to the
fojrmation of fixed, though not inherited habits; for as
a csagacions physician remarked to me, persons who are
%liighﬂ}r imbecile tend to act in everything by routine

/(Jr habit; and they are rendered much happier if this is
@

neounraged.

I have thought this digression worth giving, because
we may easily underrate the mental powers of the
higher animals, and especially of man, when we com-
pare their actions founded on the memory of past
events, on foresight, reason, and imagination, with
exactly similar actions instinetively 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

S*Contributions to the Theory of Natural Selection,’ 1870
P 212,
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the intelligent work done by man is due to imitation
and not to reason; but there iz this great difference
between his actions and many of those performed by
the lower animals, namely, that man ecannot, on his
first trial, make, for instance, a stone hatchet or o canoe,
through his power of imitation. He has to learn his
work by practice; a beaver, on the other hand, can
make its dam or canal, and a bird its nest, as well, or
nearly as well, and a spider its wonderful web, quite as
well® the first time it fries as when old and ex-
perienced.

To return to our immediate subject: the lower
animals, like man, manifestly feel plensure and paix,
happiness and misery. Happinesa is never bettér
exhibited than by young animals, such as puppiies,
kittens, lambs, &ec., when playing together, like owr
own children. Even inseets play together, as has bee
deseribed by that excellent observer, P. Huber," wh
saw ants chasing and pretending to bite each other, 1
like s0 many puppies. \ '

The fact that the lower animals are excited by the
game emotions as ourselves is so well established, that
it will not be necessary to weary the reader by many
details, Terror acts in the same manner on them as
on us, causing the muscles to tremble, the heart to
palpitate, the sphincters to be relaxed, and the hair to
stand on end. Suspicion, the offspring of fear, is
eminently characteristic of most wild animals, Tt is. T
think, impossible to read the account given by Sir 33

4

¢ For the evidence on this  Spiders’ 1875 1.7 105 105, y
head, see Mr. J. I'raherne !Elnﬁ- i 8 ‘thfrchur}j - ]Jn’ﬁ 2
gril‘]gc's most interesting work,  des l'm-'-misl* o ol
“Harvesting Ants and Trap-door , p. 178.
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Tennent, of the behaviour of the female elephants, used
as decoys, without admitting that they intentionally
practise deceit, and well 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 sulky ; others are good-tempered ; and
these qualities are ecertainly inherited. Every one
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 * state that the American and
African monkeys which they kept tame, certainly
revenged themselves. Sir Andrew Smith, a zoologist
whiose sernpulous accuracy was known to many persons,
told me the following story of which he was himself an
eye-witness ; at the Cape of Good Hope an officer had
joften plagued a certain baboon, and the animal, seeing
him approaching one Sunday for parade, poured water
into a hole and hastily made some thick mud, which he
gkilfully dashed over the officer as; he passed by, to the
amusement of many bystanders. For long afterwards
the baboon rejoiced and trinmphed whenever he saw
hig vietim.
The love of a dog for his master is notorious ; as an
old writer quaintly says,” “ A dog is the only thing on
* thig earth that luvs you more than he Invs himself.”

kA1l the following statements,  * Thierleben,’ B. 1. s. 10-87.

i givem on the anthority of these * Quoted by Dr. Lauder Lif‘d'

two naturalists, are taken from  say, in his ® l'l:;.'siolﬂff of Mir
Rengger's ¢ Naturgesch. der Siiu-  in the Lower Animals ;' * Jours
gethiere von Pamguay,’ 1820, mnal of Mental Bcience; April
& 41-067, and from Brehm's 1871, p. 28
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In the agony of death a dog has been known to
cavess his master, and every one has heard of the dog
suffering under 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 ™ has well ashed,  who that reads the
b Eoﬂn!n'ng instances of maternal ﬂf[[.‘.ﬂtl-.ﬂﬂ, related so
“often of the women of all nations, and of the females
“of all animals, can doubt that the Priucilﬂe of action
“is the same in the two cases?” We see maternal
affection exhibited in the most trifling details; thuns
Rengger observed an American monkey (a Cebus)
carefully driving away the flies which plagued jer
infant ; and Duvaucel saw a Hylobates washing ihe
faces of her young ones in a stream, So intense is the
grief of female monkeys for the loss of their younkr,
that it invariably caused the death of certain kin
kept under confinement by Brehm in N, Africa.
Orphan monkeys were always adopted and earefully
guarded by the other monkeys, both males and females.
One female baboon had so capacious a heart that she
not only adopted young monkeys of other species, but
stole young dogs and eats, which she continually earried
about. Her kindness, however, did not go so far as to
ghare her food with her adopted offspring, at which
Srehm was surprised, as his monkeys always divided
everything quite fairly with their own young ones.
An adopted kitten scratched this affectionate baboon,
who certeinly had a fine intellect, for she was much
astonished at being scratched, and immediately ex-

¢ Bridgewater Treatise! p, 263,
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amined the kitten's feet, and without more ado bit off
the claws.'* In the Zoological Gardens, I heard from
the keeper that an old babeon (C. chacma) had adopted
a Rhesus monkey; but when a young drill and man-
-"";]ri_l_l were plucad in the cage, she seemed to perceive
that these monkeys, though distinet species, were her
nenrer rolatives, for she at oneo rejectad the Rhoesus
and adopted both of them. The young Rhesus, as 1
saw, was greatly discontented at being thus rejected,
and it would, like a naughty child, annoy and attack
the young drill and mandrill whenever it could do so
with safety; this conduct exeiting great indignation in
the old baboon. Monkeys will also, according to Brehm,
defend therr master when attacked by any one, as well
as dogs to whom they are attached, from the attacks of
otter dogs. But we here trench on the subjects of
s}':;tanthy and fidelity, to which I shall recur. Some
of/ Brehm’s monkeys took much delight in teasing a
jeertain old dog whom they disliked, as well as other
/ animals, in varions ingenious ways.

Most of the more complex emotions are common to
the higher animals and ourselves. Every one has seen
how jealons a dog is of his master’s affection, if lavished
on any other ereature ; and I have observed the same
fact with monkeys. This shews that animals not only
love, but have desire to be loved. Animals manifestly
feel emulation, They love approbation or praise; and
a dog earrying a basket for his master exhibits in &
high degree self-complacency or pride. There can, I

B Acritic, without anygrounds  ing my work., Therefore I tried,
(¢ Quarterly Review, July, 1871, and found that I eould readily

72), disputes the possibility seize with my own teeth the

of this act as described by  sharp little claws of a kitten
Brehm, for the sake of diseredit- nenrhr five weoks old.
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think, be no doubt that a dog feels shame, as distinet
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 stated that monkeys
certainly dislike being laughed at; and they sometimes
invent imaginary offences. In the Zoological Gardens
‘1 zaw a baboon who always got into a farious rage when
his keeper took out a letter or book and read it alond
to him ; and his rage was so violent that, as T witnessed
on one occasion, he bit his own leg till the blood flowed.
Dogs shew what may be fairly colled a sense of humuﬁr,
a8 distinet from mere play ; if a bit of stick or of
such object be thrown to one, he will often carr
away for a short distance; snd then squatting dojen
with it on the ground close before him, will wait un ¢}
his master comes quite close to take it away. The
will then seize it and rush away in frinmph, repeati
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
ennni, as may be seen with dogs, and, according fo
Rengger, with monkeys. All animals feel Wonder, and
many exhibit Curiosity. They sometimes suffer from
this latter quality, as when the hunter plays anties and
thus attracts them; I have witnessed this with deer,
and so it iz with the wary chamois, and with some
kinds of wild-ducks. Brehm gives a eurious account
of the instinetive 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 & 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 tock a stuffed and
T coiled-np gnake into the monkey-house at the Zoological
(iardens, and the excitement thus caused was one of the
most curions spectacles which I ever beheld. Three
species of Cercopithecus were the most alarmed ; they
dashed about their cages, and nttered sharp signal cries
of danger, which were understood by the other mon-
ceys. A few young monkeys and one old Anubis
]lh_buun alone took no mnotice of the snake. I then
ced the stuffed specimen on the ground in cne of the
oer compartments. After a time all the monkeys
sooted round itin a large cirele, and staring intently,
ented a most lndicrous appearance. They became
remely nervous; so that when a wooden ball, with
ich they were familiar as a plaything, was acel-
ntally moved in the straw, under which it was partly
idden, they all instantly started away. These monkeys
behaved very differently when a dead fish, a monsa,* @
living turtle, and other new objects were placed in
their cages; for though at first frightened, they soon
appronched, 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, cantionsly
opened the bag a little, peeped in, and instantly dashed
away. Then I witnessed what Brehm has deseribed,
/ for monkey nfter monkey, with head raised high and

gurned on one side, could not resist taking a momentary

; T have given a short ac- occasion in my *Expression of
counnt of their behaviour on this  the Emotions,’ p. 43.
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could not desist from ocepsionally satiating their horror
in a most human fashion, by lifting up the lid of the
box in which the snakes were kept. 1 was so much
surprised at his account, that I took a stuffed and
‘oiled-up snake into the monkey-house at the Zoological
Gardens, and the excitement thus eaused was one of the
most curions spectacles which I ever beheld. Three
species of Cercopithecus were the most alarmed ; they
dashed about their cages, and nttered sharp signal eries
of danger, which were understood by the other mon-
keys. A few young monkeys and one old Anubis
Laboon alone took no notice of the snake. I then
pleced the stuffed specimen on the ground in one of the
larger compartments. After a time all the monkeys
_collzefed sound itin a large cirele, and staring intently,
presented a most ludicrous appearance. They became
extremely nervous; so that when a wooden ball, with
which they were familiar as a plaything, was acei-
gentally moved in the straw, under which it was partly
hidden, they all instantly started away., These monkeys
behaved very differently when a dead fish, a mouse,'* 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. Onea
of the monkeys immediately approached, cautionsly
opened the bag a little, peeped in, and instantly dashed
‘gway. Then I witnessed what Brehm has described,

( for monkey after monkey, with head raised high and

turned on one side, could not resist taking a momentary

T have given a short ac- occasion in my ‘Expression of
connt of their behaviour on this  the Emotions,’ p. 43
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peep into the upright bag, at the dreadful object lying
quictly at the bottom. If would almost appear as if
monkeys had some notion of zoological affinities, for
those kept by Brehm exhibited a strange, though mis-
taken, instinetive dread of innocent lizards and frogs.
An orang, also, has been known to be much alarmed at
the first sight of a turtle.’®

The principle of Imitation is strong in man, and
especially, as I have myself observed, with savages.
In certain morbid states of the brain this tendency is
exaggerated to an extraordinary degree: some hemi-
plegic patients and others, at the commencement of
inflammatory softening of the brain, unconsciously
imitate every word which is uttered, whether in thair
own or in a foreign language, and every gesture or
action which is performed near them.'* Desor'® has
remarked that no animal voluntarily imitates an action
performed by man, until in the ascending scale we
come to monkeys, which are well known to be ridieulons
mockers, Animals, however, sometimes imitate epch
other's actions : thus two species of wolves, which had
been reared by dogs, learned to bark, as does sometimes
the jackal,'® but whether this can be ecalled voluntary
imitation is another question, Birds imitate the songs
of their parents, and sometimes of other birds; and
parrots are notorious imitators of any sound which they
often hear.' Dureau de la Malle gives an account!? of

W, 0. L. Martin, *Nat. po108.

Hist. of Mammalia® 1841, p ¥+ The Variation of Animals '
405, _ and Plants under Domestication,’

1 ), Bateman tOn Aphasis,” wol L 27,
1870, p. 110 ¢ Anuales des Se, Nat.* (15t

1 (uoted by Vogt, * Mémoire  Series), tom. xxii. p, 397,
sur les Microcéphales,” 18GT,
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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 thus
washing her ears and face; this was also witnessed by
the celebrated naturalist Audonin. I have received

_~ geveral confirmatory aceounts ; in one of these, a dog

had not been suckled by a eat, but had been brounght
up with one, together with kittens, and had thus
acquired the above habit, which he ever afterwards

actised during his life of thirteen years. Durean de
la Malle’s dog likewise learnt from the kittens to play
with a ball by rolling it about with his fore paws, and
springing on it. A correspondent assures me that a
eat in his honse nsed to put her paws into jugs of milk
having too narrow a mouth for her head. A kitten of
this cat soon learned the same trick, and practised it
gver afterwards, whenever there was an opportunity.

The parents of many animals, trusting to the
principle of imitation in their young, and more
especially to their instinctive or inherited tendencies,
may be said to educate them. We see this when a cat
brings a live monse to her kittens; and Durean de la
Malle has given a curious account (in the paper above
quoted) of his observations on hawks which tanght
their young dexterity, as well as judgment of dis-
tances, by first dropping through the air dead mice
and sparrows, which the young generally failed to -
cateh, and then bringing them live birds and letting
them loose.

Hardly any faculty is more important for the in-

/ tellectual progress of man than Attention. Animals

clearly manifest this power, as when a cat watches ]Jj"
a hole and prepares to spring on its prey. Wild
" animal? sometimes become so absorbed when thus
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engaged, that they may be easily approached. My,
Bartlett has given me a curious proof how variable
this faculty is in munknyg. A man who trains
monkeys to act in plays, used to purchase common
kinds from the Zoological Society at the price of five
pounds for each; but he offered to give double the
price, if he might keep three or four of them for a few
days, in order to select ome. 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 attention was easily distracted, as by a fly on the
wall or other trifling object, the case was hopeless. If
he tried by punishment to make an inattentive monkey
act, it turned sulky. On the other hand, a monkey
which earefully attended to him eould always be
trained.

It is almost superfluous to state that animals hava
excellent Memories for persons and places. A baboon -
at the Cape of Good Hope, 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 to all strangers, and I purposely fried hig
memory after an absence of five years and two days,
I went near the stable where he lived, and shouteg to
him in my old manner; he shewed no joy, but
instantly followed me out walking, and obeyed me,
exactly as if I had parted with him only half 45 hour
hefore. A train of old associations, dormant during
five years, had thus been iuatantnneausly awakened 1n
his mind. Even ants, as P. Huber®® j,q clearly

™ ¢ Lea Meeurs des Fourmis,' 1810, p, 150,
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shewn, recognised their fellow-ants belonging to the
same community after a separation of four months.
Animals ¢an certainly by some means judge of the
intervals of time between recurrent events,

The Imagination is one of the highest prerogatives
of man. By this faculty he unites former images and
ideas, independently of the will, and thus creates
brilliant and novel results. A poet, as Jean Paul
Richter remarks,’® “ who must reflect whether he shall
“make a character say yes or no—to the devil with
“him; he is only a stupid corpse.” Dreaming gives
us the best notion of this power; as Jean Paul again
says, “The dream is an involuntary art of poetry.”
The value of the produets of our imagination depends
of conrse on the number, accuraey, and clearness of
ofir impressions, on our judgment and taste in
celecting or rejecting the involuntary combinations,
snd to a eertain extent on our power of voluntarily
combining them. As dogs, cats, horses, and probably
all the higher animals, even birds * have vivid dreams,
and this is ghewn by their movements and the sounds
‘nttered, we must admit that they possess some power
of imagination. There must be something special,
which-eauses dogs to howl in the night, and especially
during moonlight, in that remarkable and melancholy
manner called baying. All dogs do not do so; and,
according to Houzeau,” they do not then look at the
moon, but at some fixed point near the horizon.

¥ Quoted in Dr. Mandsley’s canary-birds dreamt: © Facultés
L l’fh:-‘s’md-_:ugy and Pathology of Mentales,' tom. i, p. 130.
Mind,' 1868, tip, 19, 220, ¢ Faeultés Mentales  des
# Dr.Jerdem, ¢ Birds of India,  Animaunx, 1872, tem. i. P.
vol. i. 1862, p. xxi, Houmzeau 181.
gays that his parokeets and

YOL. I. 1
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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 stands at 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 more the
habits of any particular animal are studied by a
naturalist, the more he attributes to resson and the
less to unlearnt instinets** In future chapﬁerg we
shall see that some animals extremely low in the scale
apparently display a certain amount of reason.  No
doubt it is often diffienlt to distingnish between th-
power of reason and that of instinet. TFor inatance
Dr. Hayes, in his work on ‘The Open Polar Bea,’
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 whieh the travellers received
that the ice was becoming thin and dangerous, Now,
did the dogs act thus from the experience of each
individual, or from the example of the older and wiser
dogs, or from an inherited habit, that is from instinet 2
This instinet, may possibly have arisen since the time,
long ago, when dogs were first employed by the natives
in drawing their sledges; or the Arctie wolves, the

2 My, T H. Morgan's work  thinking, however, that ha goes
on  *The American Beaver, toofarin uﬂilﬂl'mting the power
1868, offers a good illustration  of instingt.

¢f this remark. I cannot help
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parent-stock of the Esquimanx dog, may have acquired
an instinet 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
ingtinet, or to remson, or to the mere association of
ideas : this latter principle, however, is intimately
connected with reason. A curious case has been given
by Prof. Mobius,* of a pike, separated by a plate of
glass from an adjoining aquarium stocked with fish,
and who often dashed himself with such violence
against the glass in trying to cateh the other fishes,
that he was sometimes completely stunned. The pike
went on thus for three months, but at last learnt
catition, and ceased to do so. The plate of glass was
then removed, but the pike would not attack these
ﬁarticu]m fishes, though he would devour others which
swere afterwards introduced ; so strongly was the idea
‘of 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 cantious under anglogous circumstances, Now with
monkeys, as we shall presently see, a painful or merely
a disagreeable impression, from an action once per-
formed, is sometimes sufficient to prevent the animal
from repeating it. If we attribute this difference
between the monkey and the pike solely to the
association of ideas being so much stronger and more

# 4 Die Bewegungen der Thiere,! &y 1873, 11:;
I &
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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 possession of a fundamentally different
mind ?

Hounzeau relates ** that, whilst crossing a wide and
arid plain in Texas, his two dogs suffered greatly from
thirst, and that between thirty and forty times they
rushed down the hollows to search for water. These
hollows were not valleys, and there were no frees in
them, or any other difference in the vegetation, and as
they were absolutely dry there could have beem 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 Houzean has often
witnessed the same behaviour in other animals, '

1 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
Dhjﬂﬂt-, go that the current reflected on all gides 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 elose to
the bars of his cage, g0 as to dtaw a piece of floating
bread within his reach. These actions of the elephant
and bear can hardly be attributed to instinet ox
inherited habit, as they would be of little use to an
animal in a state of nature. Now, what is the
difference betwecn such actions, when performed by an
ancultivated man, and by one of the higher animals ?

8 s Faeultés Mentales des Animaux,’ 1872, tom. ii, p. 265,
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The savage and the dog have often found water at a
low level, and the coincidence under such eircum-
stances has become associated in their minds. A
cultivated man would perhaps make some general
proposition on the subject; but from all that we
know of savages it is extremely doubtful whether they
would do =o, and a dog certainly would not. But a
savage, a8 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 conscionsly
placed before the mind.*®* The same would apply to
the elephant and the bear making currents in the air
or water, The savage would certainly neither know
nor care by what law the desired movementz were
effected; yet his act would be guided by a rude
process of reasoning, as surely as would a philosopher
in his longest chain of deduections. There would no

deubt 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-

* Prof. Huxley has analysed hisarticle, *Mr. Darwin’s Critics”
with admirable *clearness  the in the * Contemporary Heview,
mental steps by which a man, Nov. 1871, p. 462, ’Hid b his
as well as a dig, arrives at a * Critiques and Essoys,' 1874, p.
copclusion in a case analogous  279.
to that given in my text, See
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gether in his mind, compared with that of the most
mntelligent dogs I ever knew. But the higher animals
differ in exactly the same way in this power of associa-
tion from those low in the secale, such as the pike, as
well as in that of drAwing inferences and of obser-
vation.

The promptings of reason, after very short ex-
perience, are well shewn by the following actions of
Ameriean monkeys, which stand low in their order.
Rengger, a most careful observer, states that when he
first gave eggs to his monkeys in Paraguay, they
smashed them, and thus lost much of their contents ;
afterwards they gently hit one end against some hard
body, and picked off the bits of shell with their fingers.
After eutting themselves only once with any sharp
tool, they would not touch it again, or would handle .
it with the greatest cantion. Lumps of sugar were
often given them wrapped up in paper; and Rengger
sometimes put a live wasp in the paper, so that in
hastily unfolding it they got stung; after this had onee
happened, they always first held the packet to thieir
ears to detect any movement within.*®

The following cases relate to dogs, Mr. Colquhoun®
winged two wild-ducks, which fell on the further side
of a stream ; his retriever tried fo: bring over both at
once, but could not succeed ; she then, though never
before known to rufle a feather, deliberately killed
one, brought over the other, and returned for the dead

= My, Belt, in his most in-
teresting worlk, © 'T']J_e Maturalist
in Nicaragus, 187+ (p 119),
likewize describes varicusactions
of n tamed Cebus, which, I
think, clearly shew that this

animal possessed some repsoning
POWET.

¥ ¢The Moor and the Loohs
p- 46. Col. Hutchinson on
* Dog Breaking,’ 1850, p. 46.
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bird. Col. Hutchinson relates that two partridges were

ghot at once, one being killed, the other wounded ; the

latter ran away, and was caught by the retriever, who

on her return came nacross the dead bird; “she

- “stopped, evidently greatly puzzled, and after one or

T “two trials, finding she could not take it up without

 permitting the escape of the winged bird, she con-

“gidered a moment, then deliberately murdered it by

“ giving it a severe crunch, and afterwards brought

“away both together. This was the only kmown

¢ 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

onie, as in the case of the two wild-ducks. I give the

above cases, as resting on the evidence of two inde-

Fpanﬂﬂnt witnesses, and because in both instances the

[vetrievers, after deliberation, broke throngh a habit

/ ‘which is inherited by them (that of not killing the

game retrieved), and beeause they shew how strong

A their reasoning faculty must have been to overcome &
fixed habit. .

I will conclude by quoting a remark by the il-

lustrions Humboldt.?® “ The muleteers in 8. America

“gay, ‘T will not give you the mule whose step is

£ ¢ engiest, but la was racional,—the one that reasons

“‘“hest ;' " and as he adds, “ this popular expreaaiuu,

“dictated by long experience, combats the system of

“animated machines, better perhaps than all the argu-

. “ments of speculative philosophy.” Nevertheless

i gome writers even yet deny that the higher animals

possess a trace of reason; and they endeavour to

# f Personal Narrative,” Eng. translat, vol. ifi. p. 106.
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explain away, by what appears to be mere verbiage,
all such facts as those above given.

It has, I think, now been shewn that man and the
higher animals, especially the Primates, have some few

ingtinets in common.

All have the same senses,

intuitions, and sensations,—similar pagsions, affec-

" tions, and emotions, even the more complex ones, such

as jealousy, suspicion, emulation, gratitude, and mage-
nanimity ; they practise deceit and are revrengefuT-
they are sometimes susceptible to ridicule, and even,
have a semse of humour; they feel wonder and
curiosity; they possess the same faculties of imita-
tion, attention, deliberation, choice, memory, imagina-,
tion, the association of ideas, and reason, though in
very different ﬂﬂgi‘e*?ﬂr The individuals of the BaTne
species graduate in intellect from absolnte imbaaﬂif}

to high excellence. They are also liable to insanity

though far less often than in the case of mags

Nevertheless, many authors have insisted that man is
divided by an insuperable barrier from all the lower
animals in his mental faculties. I formerly mpde g
collection of above a score of such aphorisms, bug they

= T am glad to find that so
acute o reagoner as Mr. Leslie
Stephen (¢ Darwinism and Di-
vinity, Essays on Free-thinking,’
1873, p. 80), in aprirﬂ;mg of the
supposed impassable barrier be-
tween the minds of man and the
lower animals, says, * The dis-
« yinetions, indeed, which have
# heen drawn, seem to us Lo rest
“ypon no better foundation
# than o great many other
“ metaphysical distinct joms;
{hat js, the assumption that
“hecause you can give two

*things different nnmes

“must therefore have d.l,!ff.t‘!:;{
“natures, It i3 diffcult 1
*understand how anybody whe
“has ever kept a dog, or BROTL
“an elephant, ean have any

“doubte as to ap animal’s

[ i 1.

s pr.wc:_ !uf performing  the
i 3

cssential processes of reasop.

“ing,

* Bee ‘ Madness in Ap: >
by Dr. W. Luider Eiee
‘dournal of Mental Seignme’
July 1871, A
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are almost worthless, as their wide difference and
number prove the difficulty, if not the impossibility,
of the attempt. It has been asserted that man alone
ig capable of progressive improvement; that he alone
makes nse of tools or fire, domesticates other animals,
or possesses property; that no animal has the power
of abstraction, or of forming general concepts, is self-
conscions and comprehends itself; that no animal
employs langnage; that man alone has a sense of
beauty, is liable to caprice, has the feeling of gratitude,
mystery, &e.; believes in God, or is endowed with a
conscience. I will hazard a few remarks on the more
important and interesting of these points.

Archbishop Sumner formerly maintained * that man
alone is capable of progressive improvement. That he
is eapable of incomparably greater and more rapid
improvement than is any other animal, admits of no
djspute; and this is mainly due to his power of
gipeaking 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 canght much more
ensily than old ones; and they can be much more
eagily approached by an enemy. Even with respect
to old animals, it is impossible to catch many in the
same place 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 cantion by seeing their brethren

¢ caught or poisoned. In North America, where the fur-

pearing animals have long been pursued, they exhibit,
" Quoted by Sir ¢, Lyell, * Antiquity of Man,' p. 497.
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according to the unanimous testimony of all observers,
an almost incredible amount of sagaeity, eantion and
cunning ; but trapping has been there so long ecarried
on, that inheritance may possibly have come into pllly.
I have received several accounts that when telegraphs
are first set up in any district, many birds kill them-
selves by flying against the wires, but that in the
course of a very few years they learn to avoid this
danger, by seeing, as it would appear, their comrades
killed,™

If we look to successive generations, or to the race,
there is no doubt that birds and other animals gradu-
ally both acquire and lose cauntion in relation to man
or other enemies;* and this caution is certainly in
chief part an inherited habit or instinet, but in part
the result of individual experience. A good obseryer,
Leroy,* states, that in distriets where foxes are mpeh
hunted, the young, on first leaving their burrows, are
incontestably much more wary than the old ones in
districts where they are not much disturbed.

QOur domestic dogs are descended from wolves and
jackals,®® and though they may not have gained in
cunning, and may have lost in wariness and suspicion,
yet they have progressed in certain moral qualities,
guch as in affection, trust-worthiness, temper, and pro-
bably in general intelligence. The common rat has
conquered and beaten several other species throughout

2 Foradditional evidence, with
doetails, see M. Houzean, © Les
Facultés DMentales,' tom. ii

T 147.
153‘*"3:‘5-2;;, with respect to birds
on oceanic islands, my * Journal
of Hesearches during the voyage
of the * Beagle,”’ 1845, p. 398,

*Origin of Bpecies,’ 5th ed. p, 260.
# ¢ Lettres Phil. sur I'Intelli-
gence des Animaux,’ nouvell®
&dit. 1802, . 86,
® Beo the evidence on thi®

head in chap. . vol, §. *On the /

Variation of Animalsand Plant
under Domestication.”



- H_""‘{Q

Cuar, IT1. MENTAT, POWERE, 123

Europe, in parts of North Ameriea, New Zealand, and
recently in Formosa, as well as on the mainland of
China. Mr. Swinhoe,” who describes these two latter
cases, attributes the victory of the common rat over
the large Mus coninga 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
suceess of the common rat may be due to its having
possessed greater cunning than its fellow-species,
before it became associated with man. To maintain,
independently of any direct evidence, that no animal
during the course of ages has progressed in intellect
or{other mental faculties, is to beg the question of the
evolution of species. We have seen that, according to
Liartet, existing mammals belonging to several orders

ave 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 stone.”
Rengger * easily taught an American monkey thus to
break open hard palm-nuts ; and afterwards of its own
accord, it nsed stones to open other kinds of nuts, as
well as boxes. It thus also removed the soft rind of
fruit that had o disagreeable flavour, Another monkey
was taught to open the lid of a large box with a stick,

¥ *Proe. Zoolog, Soc! 1864, wol, iv, 1843-44, p. 383
'o.l?ﬁﬁ: : 6.4 Spugethiere Vol Para-
Savage and Wyman in  guay,’ 1830, 5. 51-06.
¢ Boston Journal of Nat, Hist. _
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and afterwards it used the stick as a lever to move
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
btranches of trees and use them to drive away the flies;
and this same act has been observed in an elephant in
a state of nature.® 1 have seen a young orang, when
she thought she was going to be whipped, cover and
‘protect herself with a blanket or straw. In these
several cases stones and sticks were employed as
implements ; but they are likewise used as weapons,
Brehm * states, on the authority of the well-known
traveller Schimper, that in Abyssinia when the
baboons belonging to one species (C. gelada) descend
in troops from the mountains to plunder the fields,
they somefimes encounter troops of another species
(€. hamadryas), and then a fight ensues, The Gelada

roll down great stones, which the Hamadryas try vg

avoid, and then both species, making a great uproar, °

rush furiously against each other. Brehm, when
accompanying the Duke of Coburg-Gotha, aided inr
an attack with fire-arms on a troop of baboons
in the pass of Mensa in Abyssinia. The baboons in
return rolled so many stones down the mountain some
as large as a man’s head, that :

the attackers had tg
beat a }Jlﬂsf,y rntr_eat; and the pass was actually cloged
for & time against the caravan. It deserves notica

that these baboons thus acted in concert, My
Wallace ** on three occasions saw femala ':'mﬂ.gs ; .
y BC=

® The ¢ Indian Field,' March 4 The M

P 1o 7
e vol. 1, 1869, 1, g2, *“rehipelago,’
@ Thierleben,’ B.1. 5. 70,82, 1869, p, &7, :

~ 4
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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 Gardens, s monkey, which had
weak teeth, used to break open nuts with a stone;
and I was assured by the keepers that affer using the
stone, 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 ** remarks, that the fashioning
of an implement for a special purpose is absolutely
peeuliar to man; and he considers that this forms an
jmmeasurable gulf between him and the brates. This
is no doubt a very important distinction ; but there
appears to me mueh truth in Sir J. Lubbock’s sugges-
tion® that when primeval man first used flint-
stones for any purpose, he would have accidentally
splintered them, and would then have used 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, howevyer,
may have taken long ages, if we may judge by the
 jmmense interval of time which elapsed before the men
of the neolithic period took to grinding and F”]'H_hmg
their stone tools, In breaking the flints, as Sir J.

# ¢ Primeval Man,’ 1869, pp. & & Prehistoric Times,’ 1863,

145, 147, p. 473, &o.
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Lubbock likewise remarks, sparks would have been
emitted, and in grinding them heat would have been
avolvad : thus the two usual methods of “pbtaining
¢ fire may have originated.” The nature of fire would
have been known in the many voleanic regions where
lava occasionally flows through forests, The anthropo-
morphous apes, guided probably by instinet, build for
themselves temporary platforms; but as many in-
stinets 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, General Coneeptions, Self-consciousness,,
Mental Individuality.—It would be very difficult for
any one 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 greatest
stress 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

e R



/'WOI&E: and cannot count above four, exert her self-

v to Frof. Max Milller, in the Darwinicune,’ French
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is a dog in the abstract; for when he gets nearer his
whole manner suddenly changes, if the other dog be a
friend. A recent writer remarks, that in all such
cases it 18 & pure assumption to assert that the mental
“ act is not essentially of the same nature in the animal
ag in man. If either refers what he perceives with his
senses to a mental concept, then so do both.** When
I say to my terrier, in an eager voice (and I have
made the trial many times), “ Hi, hi, where is it?"
ghe at once takes it as a sign that something is to be
Lunted, and generally first looks quickly all around,
and then rushes 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
actions clearly shew that she had in her mind a general
idea or eoncept that some animal is to be discovered and
hunted ?

,|It may be freely admitted that no animal is self-
cbnscious, if by this term it is implied, that he reflects
‘on such points, 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 OF
peins in the chase? And this would be a form of
self-consciousness, On the other hand, as Biichner *
has remarked, how little can the hard-worked wife of &
degraded Australian savage, who uses very few abstract

consciousness, or reflect on the nature of her W&

T]]E{ll‘iﬂ

4 Mr. Hookham, in o letter # + Conffrences SUE B ranalat.

%4 Birmingham News,' May 1873, 1869, . 152
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existence. Tt is generally admitted, that the higher
animals possess memory, attention, association, and
even some imagination and reason. If these powers,
which differ much in different animals, are eapable of
improvement, there seems no great improbability in
more complex faculties, such as ‘the higher forms of
abstraction, and self-consciousness, &ec., having hbeen
evolved through the development and combination of
the simpler ones. It has been urged against the views
here maintained that it is impossible to say at what point
in the ascending scale animals become capable of abstrac-
tion, &e. ; but who can say at what age this oceurs in our
young children? We see at least that such powers are
developed in children by imperceptible degrees.

That animals retain their mental individuality ‘is
unquestionable. When my voice awakened a train'of
old associations in the mind of the before-mentioned
" dog, he must have retained his mental individuality,
althongh every atom of his brain had probably under
gone change more than once during the interval of
five years. This dog might have brought forward the
argument lately advanced to crush all evolutionists,
and said, “I abide amid all mental moods and all
« 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 is therefore false ;
ilhut it is the teaching necessitated by evolutionism,.
« consequently the hypothesis is a false one,”

Language.—This faculty has justly been considered
f the chief distinetions between man and the

a8 one o F
But man, as a highly competent

lower animals.
« The Rev. Dr. J. MCann, * Anti-Darwinism," 1859, p. 13,

..-_.ﬂh‘-\_"‘—'*
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Judge, Archbishop Whately remarks, “is not the
“only animal that can make wuse of language to
“ express what is passing in his mind, and can under-
Y gtand, more or less, what iz =m0 expressed by
*another.” ** In Paraguay the Cebus azars when
excited utters at least six distinet sounds, which
excite in other monkeys similar emotions.** The
movements of the features and gestures of monkeys
are 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*® in at least four or five distinet
tones. Although barking is a new art, no doubt the
wild parent-species of the dog expressed their feelings
by eries of various kinds. With the domesticated dog
we have the bark of eagerness, as in the chase; that
of anger, as well as growling; the yelp or howl of
d'éspair, as when shut up; the baying at night; tlfﬂ
Lark of joy, as when starting. on a walk with his
master ; and the very distinet ons of demand or
sapplication, as when wishing for a door or \\'iudctw
to be opened, According to Houzeau, who Pm.d
particular attention to the subject, the domestic
fowl utters at least a dozen significant sounds.*

The habitual use of articulate language is, however,
peeuliar to man ; but he uses, in common with the lower
animals, inarticulate cries to express his meaning,
aided by gestures and the movements of the muscles of
the face.”* This especially holds good with the more

¥ Quoted in * £ ion,’ vol. 1. p. 27.
Quoted in * Anthropological  eation,’ vol. i p Il,'IﬂutntBE'l_ des

Teview,’ 18684, p. 158, B ¢ Faenltés B
"4 Rengger, ihid, 5, 45, Animavs,’  tom. il 1875 P
# See my © Variation of Ani- 846340, 8 :
mals and Plants under Domesti- "ot See o discussion on this

Yoo, I &
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simple and vivid feelings, which are but little con-
nected with our higher intelligence, OQur cries of pain

fear, surprise, anger, together with the their a.ppm:
priate actions, and the murmur of a mother to her
beloved child, are more expressive than any words.
That which distinguishes man from the lower animals
is not the understanding of articulate sounds, for, as
every one knows, doge understand many words and
gentences. In this respect they are at the same stage
of development as infants, between the ages of ten and
twelve months, who understand many words and short
sentences, but cannot yet utter a single word. It is
not the mere artienlation which 18 onr diatinguishil_ll:g
character, for parrots and other birds possess this
power. Nor is it the mere capacity of connectin«
definite sounds with definite ideas; for it is certai™
that some parrots, which have been taught to speaks
connect unerringly words with things, and persons

with events.** The lower

animals differ from man

subject in Mr B. B. Tylor's
very interesting worlk,
genrches into the Early History
of Mankind," 1865, chaps. ii. to

W
Te=

# 1 have received several
detailed accounts to this effect.
Admiral Sir J. Sulivan, whom
I know to be a ecareful cbserver,
assures me that an African
parrat, long kept in his father's
house, invariably ealled certain
persons of the honsehold, as
well as visitors, by their names.
Ho said “good morning” to
every ome at brealkfast, and
“mond night ” to each as they
leit the room at night, and
naver reversed these salutations,

To Sir J. Buolivan's father; he
used to add to the * good morn-
jng” & ghort sentence, which
was never once repeated after
his father'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

put of its cage, and was eafing .+

apples on the kitchem table. ®
Hee also, to the same effect,
Houzean on parrots, * Facultés
Mentales,” tom. i, p. 309, Dr.
A. Moschkan informs me that
he knéw a starling which never
madeé a mistake in saying in
German  “ good morning” 19
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solely in his almost infinitely larger power of associa-
ting together the most diversified sounds and ideas;
and this obviously depends on the high development
of his mental powers.

As Horne Tooke, one of the founders of the noble
seience of philology, observes, language is an art, like
brewing or baking; but writing would have been a
better simile, It certainly is not a true instinet, for
every langnage has to be learnt. It differs, however,
widely from all ordinary arts, for man has an instine-
tive tendency to speak, as we see in the babble of our
young children ; whilst no child has an instinetive
tendeney to brew, bake, or write. DMoreover, no
philologist now supposes that any language has been
leliberately invented ; it has been slowly and uncon-
sciously developed by many steps.®® The sounds
nttered by birds offer in several respects the nearest
analogy to language, for all the members of the same
species utter the same instinetive cries expressive of
their emotions; and all the kinds which sing, exert
their power instinctively ; but the actnal song, and even
the call-notes, are learnt from their parents or foster-
parents, These sounds, as Daines Barrington® has
proved, “are no more innate than language is in man.”

persons  arriving, and % good
by, old fellow,” to those depart-

ing. I could add several other
such cnses,

“hoth econsciously and uncon-
“ geiously ; conscionsly a8 re-
“erards the immediate’ end to
“ ba attained ; unconsciously as

* Bee some good remarks on
this l;mnli by Prof. Whitney, in
liz *Oriental apd Linguistic
Studies! 1873, o854, He
observes that the desire of
ormmuncation between man is
the living force, which, 4n the
development of language, * works

“ rooards the further comse-
ol l}lll:l](.‘EB of the act."

" Hon. 1dsines Barrington in

« Philosoph. Transactions,” 17743,

. 262, See plso Durean ag ln}

alle; in *Ann. des. 56 Nat.

Srd series, Zoolog. fom. X. .

119,
E 2
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The first attempts to sing “may be compared to the
“imperfect endeavour in a child to babble.” The
young males continue practising, or as the bird-
catchers say,  recording,” for ten or eleven months.
Their first essaye show hardly a rudiment of the future
song ; but as they grow older we can perceive what
they are aiming at; and at lnst they are said * fo ging
“ their eong round.” Nestlings which have learnt the
song of a distinet species, as with the canary-birds
educated in the Tyrol, teach and transmit their new
song to their offspring. The slight natnral differences
of song in the same species inhabiting different
districts may be appositely compared, as Barrington
remarks, “to provincial dialects;” and the songs of
allied, though distinet species may bo compared with
the languages of distinct races of man. I have given
the foregoing details to shew that an instinctiv
tendency to acquire an art 18 not pecunliar to man,
With respect-to the origin of arficulate language,

after having read on the one side the highly interest- "~

ing works of Mr, Hensleigh Wedgwood, the Rev. F.
Farrar, and Prof. Schleicher,” and the celebrated
lectures of Prof. Max Miller on the other side, I can-
not doubt that language owes its origin to the imitation
and modification of various natural sounds, the voices
of other animals, and man’s own instinctive cries, aided
Ly signs and gestures. When we treat of sexual

& ¢0pn the Origin of 1865, p. 190. The work en

ounere! b H. '\!r'u.,l_ﬂ'l.\rﬂl:d]. this Eiuhjq;.;:t’ b}, the lite Prof.
}';{?{?,M‘ﬂf_ﬁm :{Ers on Language,!  Aug. Schleicher, has been lm?:‘
b the Rev. F. W. Farrar, 1866, lated by Dr.  Bikkers into
Thess works are most interests Lnglish,” under the title of
ing. Bee also *De la Phys, et :-IIZIL'mmu.-fm tested by the
do Parole,” par Albert Lemolng,  Bcience of Language, 1869,

&

Pl

.r-



Cuar, IIT. MENTAL POWERS. 133

selection we shall see that primeval man, or rather
soms early progenitor of man, probably first used his
voice in producing true musical cadences, that is in
singing, as do some of the gibbon-apes at the present
day; and we may conclude from a widely-spread
analogy, that this power would have been especially
exerted during the courtship of the sexes,—wonld have
expressed varions emotions, such as love, jealousy,
trinmph,—and would have served as a challenge to
rivals, It is, therefore, probable that the imitation of
musical cries by articulate sounds may have given
rise to words expressive of various complex emations.
The strong tendency in our nearest allies, the monkeys,
in microcephalous idiots,* and in the barbarous races of
m'rsmkinlr], to imitate whatever they hear deserves notice,
asi bearing on the subject of imitation. Since monkeys
cirtainly understand much that is said to them by
rﬁﬂﬂ; and when wild, utter signal-cries of danger to
their fellows ; * and since fowls give distinct warnings
for danger on the ground, or in the sky from hawks
(both, as well as o third ery, intelligible to dogs),® may
not some unusnally wise ape-like animal have imitated
the growl of a beast of prey, and thus told his fellow-
monkeys the nature of the expected danger ? This would
have been a first step in the formation of a language.
As the voice was used more and more, the vocal
organs would have been strengthened and perfected
through the principle of the inheritedseffects of use;

™ Vogt, *Mémoire sur les
Microcéphales,” 1867, P 168,
1"_.-11]1 respect 10 savapes, [ have
given sowe facts in my * Journal
of Nesenrchies,” &, 1545, 7. 2086,

7 Bee elenr evidenecs on this
head in the two works so afien

uoted, by Brehm and Rengger.
T Hiuzeau gives & Very
eurious secount of his obzerva-
tions on this subject in his
* Fnealtds Mentales des Ami-
maus,’ tom. di. 548,
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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
nse and advancement of this power would have reacted
on the mind itself, by enabling and encounraging
it to carry on long trains of thought. A complex
train of thought can no more be earried on with-
ont the nid of words, whether spoken or silent,
than a long calenlation without the use of figures or
algebra. It appears, alzo, that even an ordinary train
of thought almost requires, or is greafly facilitated P¥
come form of language, for the dumb, deaf, and bli d
girl, Laura Bridgman, was observed to use her fingeAS
whilst dreaming.®® Nevertheless, a long succession o

vivid and connected ideas may pass throngh the mind
without the aid of any form of language, as we may
infer from the movements of dogs during their dreams,
We have, also, seen that animals are able to reason o
a certain extent, manifestly without the aid of langnage,
The intimate connection between the brain, ag it is
now developed in us, and the faculty of speech, is well
ghewn by those curious cases of brain-disease in which
gpeech 18 specially affected, as ":'.-]wn the power to
remember substantives is lost, whilst other words can
be correctly nsed, or where substantives of 4 certqin »
class, or all except the initial letters of substantives / |
/

0 ks on this head logy and Patholo, N
by D Madsley, * The Physio-  2nd edit. 1868, p. Too. i
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and proper names are forgotten.” There is no more
improbability in the continued use of the mental and
voeal organs leading to inherited changes in their
structure and functions, than in the ecase 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.”

Several writers, more especially Prof. Max Miiller,"
have lately insisted that the use of language implies
the power of forming general concepts; and that asno
animals are supposed to possess this power, an
impassable barrier is formed between them and man.”
With respect to animals, I have already endeavoured

4o Muny curious cases have  *of consciousness; therefore he
been recorded. See, forinstance, “would fain make thought
1. Bateman “On Aphasia,!  * absolutely impossible wilh"{:L
1870, p. 27, 81, 58, 100, &c. “specch, identifying the fa0WHy
Alsp, “Inquiries Concerning the “with its instrument. i
dntellectunl Powers! by Dr.  “mighe just as reasonably “'?f:ut.
jAbercrombie, 1838, p. 150, “that the human h““q-?f h

/8 e The Variation of Animals  “act withoutatool. Wit Iiwl{ma:
and Plants under Domestication, “a doctrine to start from, 1
vol. 1. p. 6.  ganmot stop short of Mallets

© Lectures on ‘Mr. Darwin's  “worst paradoxes, Flmtkil;;a
Pl},"“l':',ﬁl]h? of Longuage,' 1873.  “infant (in f““sr]??t':ﬁd that

: 18 _]un:]gmm:}t of a distin-  *is not a human belns, babian
guished philologist, such as *deaf-mutes do “u;ntﬂ they
Prof. Whitney, will have far “possessed of Ij“mni eip fAngers
more I‘ﬁ‘mghh on this point tham  * learn to Lh-.-}sh * if gpoken
anything t;lmk. I can eay, He *into im:tnuofimﬁep plves o
remarks (L}rmutn!_ and TLin-  * words” #Max y Mr. Jar-
guistic Studies,’ 1573, p. 207), iralics (‘Leetures fh, 0 oygpe
JI.PBapmkmg of Dleek's views: win's P{llﬂﬁﬂphﬁr g the follow=
o ecauze on the grand scale 1873, t'-lmji-l":""’t'u:?’}'htm is no
wnguage s the nccessary ing aphorism: o tUlods
“nux:l:ary of thought, indis- * thought wﬁhﬂ; words witli-
odensable to the development “littlo as therd ATy Lyq strange
“u the power of thinking, to  * out thought. Jere be given to

the distinctness and variety  definiticn must 1
“and complexity of ecogni-  the word thought
“tious to the full mastery
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to shew that they have this power, at least in a rude
and incipient degree. As far as concerns infants of
from ten to eleven months old, and deaf-mutes, it
seems to me incredible, that they should be able to
connect certain sounds with certain peneral ideas as '
quickly as they do, unless such ideas were already
formed in their minds. The same remark may be
extended to the more intelligent animals; as Mr.
Leslie Stephen observes,™ “ A dog frameg g general
“goncept of cats or sheep, and knows the correspond-:
“ing words as well as a philosopher.  And the capacity
“to understand is as good a proof of voeal intelligence,
“though in an inferior degree, as the capacity to speals.”
Why the organs now used for speech ghounld have
been originally perfected f'url this' purpose, rather than
any other organs, it is 11:::t difficult to sea, Ants l'mce
considerable powers of intercommunication by means
of their antennm, as shewn by Huber, who deyote
a whole chapter to their langnage, W might hay
used -our fingers as efficient instruments, for g person
with praetice can report to a deaf man every word of o
speech rapidly delivered at a public meeting ; but the
loss of our hands, whilst thus employed, wonld have been
o gerious inconvenience. As all the higher mammals
possess vocal organs, constructed on the same genoral *
plan as ours, and used as a means of communication, it
was obviously probable that these same organs would
be still further developed if the power of r:mﬁmunicu—
tion had to be improved ; and this has been effcted by
the aid of adjoining and well adapted parts, namely the
tongue and lips. The fact of the higher apes nob

& i Feapys on Free-thinking," this effaqg by iy, Maudeley,

&, 1873, p. 82 *The Physiol holog
& Bea mlsnu good remarks to  of Mind,’ 18 p'ég.'f; Lﬂlifjgf‘ntha]nﬂy

A\
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using their vocal organs for speech, no doubt depends
on their intelligence not having been sufficiently

adyanced.

The possession by them of organs, which

with long-continued practice might have been used for

" speech, although not thus used, is paralleled by the

case of many birds which possess organs fitted for
ginging, though they never sing. Thus, the nightin-
gale and erow have voeal organs similarly constructed,
these being unsed by the former for diversified song, and
by the latter only for eroaking.® If it be asked why
apes have not had their intellects developed to the
same degree as that of man, general canses only can
be assigned in answer, and it is unreasonable to expect
anything more definite, considering our ignorance
with respect to the successive stages of development
through which each creature has passed.

The formation of different languages and of distinet

splecies, and the proofs that both have been developed
hrongh a gradual process, ave curiously parallel.”’
~ But we can trace the formation of many words further

#  back than that of species, for we can perceive how they
actually arose from the imitation of various sounds.
We find in distinet langunages striking homologies
due to community of descent, and analogies due fo

a similar process of formation.

# Macgilliveny, *Hist, of
British Birds," vol. ii. 1839, p
29, An excellent observer, Mr.
Blackwall, remarks that the
mmgpie’ learns  to pronounce

/ single words, and even short

s

gantences, more readily than
almost any other Dritish bird ;

t, a8 he adids, after long and
clogely investizaling its habits,
he has never known it, in a state

The manner in which

of nature, display any unnsual
capacity for imitation. ¢ He-
searches in Zoology,” 1834, T
158, [
" Seo the very interesting
parallelism hotween the develop-
ment of species and Im_ugu‘a%?f,
given Ly Sir €, Lyell in =
Geolog. Fvidences of the %nh
quity of Man,’ 1863, chap.
xXiiil.
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certain letters or sounds change when others change is
very like correlated growth. We have in both cases
the reduplication of parts, the effects of long-continned
nse, and so forth. The frequent presence of rudi-
ments, both in langnages and in species, is still more
remarkable. The letter m in the word am, means I;
go that in the expression I am, a superfluous and nse-
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 according to
descent, or artificially by other characters. Dominant
languages and dialects spread widely, and lead td the
gradual extinction of other tongues. A language, like
a species, when once extinet, never, as Bir C. I:'!Fell

remarks, reappears. The same language never ‘has

two birth-places. Distinct languages may be crossed
or blended together.® We see variability in ever

tongue, and new words are continually eropping up ;.
but as there is a limit to the powers of the memory,

single words, like whole languages, gradually become
extinet. As Max Miller ® has well remarked :— A
“struggle for life is constantly going on amongst the
“ wordsand grammatical forms in each langnage, The
“ better, the shorter, the easier forms are uuuatauﬂy
“ gaining the upper hand, and they owe their success to
“ their own inherent virtne.” To these more
causes of the survival of certain words
and fashion may be added ; for there is, R

i W in the mind of
8 See remarks to this effect *Nature! M o

by the Rev. I'. W, Farrar, in an 528, arch 24th, 1870, p.

interesting  article,  entitled

Philology and Darwinism, in

important

¢ Natur 6

p- 257, Jan. Bth, 1870,
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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 selection.,

__The perfectly regular and wonderfully complex con-

# gtruction of the languages of many barbarous nations

has often been advanced as a proof, either of the divine
origin of these languages, or of the high art and
former civilisation of their founders. Thus F. von
Schlegel writes: “In those langunges which appear
“to he at the lowest grade of intellectual culture,
“we frequently observe a very high and elaborate
“ degree of art in their grammatical structure. This
““ig especially the case with the Basque and the
“ Lagpponian, and miany of the American languages.” ™
But it is assuredly anerror to speak of any language
ag an art, in the sense of its having been elaborately
:3{& methodically formed. Philologists now admit that

njugations, declensions, &c., originally existed as

/ﬂistinct words, since joined together; and as such

words express the most obvious relations between
objects and persons, it is not surprising that they
should 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 Crinoid sometimes consists of no less than
150,000 pieces of shell,”™ all arranged with perfect
symmetry in radiating lines ; but a naturalist does nob
consider an animal of this kind as more perfect than &
bilateral one with comparatively few parts, and with

/ none of these parts alike, excepting on the opposite

¢

® Quoted by 0. B, Woke 7 Buckland, °Bridgowater
¢ Chapters on Man, 1868, p. Treatise, p. 411,
L101.
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gides of the body. 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 nseful forms of construction from
various conquering, conquered, or immigrant races.
From these faw and imperfect remarks I conclude
that the extremely complex and regular construction
of many barbarous languages, is no proof that they owe
their origin fo a special act of creation.™ Nor, as we
have seen, does the faculty of articulate speech in
itself offer any insuperable objection to the belief that
mén hag been developed from some lower form. ¢
Sense of Beaufy.—This sense has been declared to be
peculiar to man, T refer here only to the pleasure
given by certain eolours, forms, and sounds, and which
may fairly be called a sense of the beautiful; with
cultivated men such sensations are, however, intimatelly
associated with complex ideas and trains of thought.
When we behold a male hird elaborately displaying his
graceful plumes or gplendid colours before the female,
whilst other birds, not thus decorated, make no such
display, it is impossible to doubt that she admires the
beauty of her mala partner. As women everywhere
deck themselves with these plumes, the beauty of such
ornaments cannot be disputed. As we shall see later,
the nests of humming-‘nirda, and the playing passages
of bower-birds are tastefully ornamented with gaily-
coloured objects ; and this shews that they must receive
some kind of pleasure from the sight of such things.

™ Bee some good remarks on by Sir J. Lubbock, * Origin of /
the Hﬂ'l]_-iiﬁt'ﬂ-tl.uu of ].Il.l:lgu:n.gesl Civilisation, 1870, . 278,

ot

by 1
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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
_~love, are certainly admired by the females, of which
fact evidence will hereafter be given. If female birds
had been incapable of appreciating the beantiful
colours, the ornaments, and voices of their male
partners, all the labour and anxiety exhibited by the
latter in displaying their charms before the females
would have been thrown away; and this it is impos-
gible to admit. Why certain bright ecolours should
excite pleasure cannot, I presume, be explained, any
more than why certain flavours and scents are agreeable ;
but habit Las something to do with the result, for that
which is at first unpleasant to our senses, nltimately
becomes pleasant, and habits are inherited. With
msiﬂer:t. to sounds, Helmholtz has explained to a certain
exfent on physiological principles, why harmonies and
<ertain cadences are agreeable. But besides this, sounds
_A frequently recurring at irregular intervals are highly
disagreeable, as every one 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 this kind
are employed by even the lowest savages as ornaments;
and they have been developed through sexual selection
for the adornment of some male animals. Whether
‘we ean or not give any reason for the pleagure thus
derived from vision and hearing, yet man and many of
the lower animals are alike pleased by the same colours,
grncaful shading and forms, and the same sounds.

i
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sides of the body. He justly considers the differentia-
tion and specialisation of organs as the test of per-
fection. Bo 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 construetion 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.” Nor, as we
have seen, does the faculty of articulate speech in
itself offer any insnperable objection to the belief that
mdn has been developed from some lower form.

Sense of Bﬂa-]{!y.—'!_"his sense has been declared *?.5] be
peculiar to man. T refer here only to the pleasure
given by certain colours, forms, and sounds, and whieh
may fairly be called a sense of the beautiful; with
cultivated men such sensations are, however, intimatel}
associated with complex ideas and trains of thought.
When we behold a male bird elaborately displaying his
gracefal plumes or eplendid colonrs before the ‘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 thege plumes, the beauty of such
ornaments eannot by disputed. As we shall see later,
the nests of h“mmiug-hirr]s, and the playing passages
of bower-birds arq tastefully ornamented with gaily-
coloured objects ; ang this shaws that they must receive
gome kind of pleasure from the sight of such things-

™ Bee some £ood remarks on by Sir J. Lubbock, ! Origin of
the simplification of languages,  Civilisation, 1870, p. 278,
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With the great majority of E‘m.imala, 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
~Tove, are certainly admired by the females, of which
fact evidence will hereafter be given. If female birds
had been incapable of appreciating the beautiful
eolours, the ornaments, and voices of their male
partners, all the labour and anxiety exhibited by the
Iatter in displaying their charms before the females
would have been thrown away; and this it is impos-
gible to admit. Why certain bright colours should
excite pleasure cannot, I presume, be explained, any
more, than why certain flavours and scents are agreeable ;
but habit has something to do with the result, for that
which 1s at first unpleasant to our senses, ultimately
becgmes pleasant, and habits are inherited. With
respect to sounds, Helmholtz has explained to a certain
extent on physiological principles, why harmonies and
_certain cadences are agreeable. But besides this, sounds
£ frequently recurring at irregular intervals are highly
' disagreeable, as every one will admit who has listened
at night to the irregular flapping of a rope on board
ghip. The same principle seems to come into play
with vision, as the eye prefers symmetry or figures
with some regular recurrence. Patterns of this kind
are employed by even the lowest savages as ornaments;
and they have been developed through sexual selection
for the adornment of some male animals, Whether
we can or not give any reason for the pleasure thus
( derived 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.

e
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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
mathetic faculty was mnot so highly developed as .in
certain animals, for instance, as in birds. Obviously
no animal would be eapable of admiring such scenes as
the heavens at night, a beautiful landscape, or refined
music; but such high tastes are acqnired through
culture, and depend on complex associations ; they are
not enjoyed by barbarians or by uneducated persons.

Many of the faculties, which have heen of inestima-
ble service to man for his progressive advancempent,
such as the powers of the imagination, wnniar,
cuviosity, an undefined sense of beauty, a tendeney
to imitation, and the love of excitement or nﬂvell&é
could hardly fail to lead to capricious changes of*-
cnstoms and fashions. I have alluded to this point,
because a recent writer ™ has oddly fixed on Caprice
¢ g one of the most remarkable and typieal differences
“ hetween savages and brutes” But not only ean we
purtiull}' anderstand how it is that man is from varions
conflicting influences rendered eapricious, 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.

B = = III
Belief in God—Religion.—There is no evidence that /
¢ The Spectator,’ Dec. 4th, 1868, p. 1430,



Cuar, IIL MENTAL FOWERS. 143

man was aboriginally endowed with the ennobling
belief in the existence of an Omnipotent God. On the
contrary there is ample evidence, derived mnot from
hasty travellers, but from men who have long resided
~ with savages, that numerous races have existed, and
still exist, who have no idea of one or more gods, and
who have no words in their languages to express such
an idea.™ The question is of course wholly distinet
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 belief in unseen or spiritual agencies, the case is
who_ihf different ; for this belief seems to be universal
with the less civilised races. Nor is it diffienlt to
comprehend how it arose. As goon as the important
fagulties of the imagination, wonder, and euriosity,
sgether with some power of reasoning, had become
£ partislly developed, man would naturally crave to

understand what was passing around him, and would
have vaguely speculated on his own existence. As
Mr. M’Lennan ™ has remarked, * Some explanation of
“ the phenomena of life, n man must feign for himself,
“and to judge from the universality of it, the simplest
‘¢ hypothesis, and the first to occur to men, seems t0
“have been that natural phenomena are ascribable t0

7 See an excellent article on especially the chapters OR, Ll
/ this subject by the Rev, F. W, ligion in his  Origin of Civiliza-
Farrar, 1 Anthropological  tion,' 1870. z
q\ 115,-1r_-w,‘ Ang, 1354_ i c:i-lvii‘ T;’.rrhe Worship of .&.J}lm:lla
or further facts gee Sir J. and Plants, in the ‘.F“’t'mﬁg i
. Lubbock, ‘Prehistoric Times! Review,' Oct. 1, 1869, p. +2=
ond edit. 1869, p, 564; and

1
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“ the presence in animals, plants, and things, and in
# the forces of nature, of such spirits prompting to
“ getion as men are conscious they themselves possess.”
It is also probable, as Mr. Tylor has shewn, that
dreams may have first given rise to the notion of
spirits; for savages do not readily distin guish between
subjective and objective impressions, When a savage
dreams, the figures which appear before him are
believed to have come from a distance, and to stand
over him ; or * the soul of the dreamer goes out on its
“travels, and comes home with a remembrance of
“what it has seen.”™ But until the faculties of
imagination, curiosity, reason, &e., had been fairly
well developed in the mind of man, his dreams would
not have led him to believe in spirits, any more tha

in the case of a dog.
The tendency in savages to imagine that natuiral

objects and agencies are animated by spiritual ‘or
living essences, is perhaps illustrated by a little faci

- ™ fylor, © Karly History of

Mankind,' 1865, 1 6. Seealso  further shews that wames or

nicknames given from  somo

and its aid invoked. He then

the three striking chapters on
the Development of Religion, n
Lubbock’s ® Origin of Civilisa-
tion,” 1870, In a like manner
Mr. Herhert Spencer, in his in-
spnios essay in the *Fort-
nightly Review ‘ {1:'-]'11.5' 1st, lﬁl T,
p. 533), accounts for the earliest
forms of religious belief through-
out the world, by man being
lod through dreams, shadows,
and other causes, to lock at
himsellf as & douhle essence,
il and spiritusl.  As the
spiritusl being s supposed to
exist after death and fo be
powerful, it is prﬂ{l]hu:ed Lh_;-
varjons gifts and ceremonics,

COTPOLE

animnl or other object, to the
early progenitors or founders of
a tribe, are supposed alter a
long interval to represent the
real progenitor of the tribe; and
stich animal or object is then
naturally believed still to exist
a5 a spirit, is-held sacred, and
worshipped ns o god. Never-
theless I cannot but suspect
that there is a still earlier and
ruder stage, when anything
which manifests power or move-
ment is thought to be endowed
with some form of life, and with
mental facultics analogons to our

OWI.

et
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which I once noticed: my dog, & full-grown and very
sensible 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 any one stood
near it. As it was, every time that the parasol slightly
moved, the dog growled fiercely and barked. He
must, I think, have reasoned to himself in a rapid
and unconseious 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.
For savages would naturally attribute to spirits the
same passions, the same love of vengeance or simplest
forin of justice, and the same affections which they
theimselves feel. The Fuegians appear to be in this
respect in an intermediate condition, for when the
surgeon on board the * Beagle” shot some young
ducklings as specimens, York Minster declared in the
most solemn manner, ““Oh, Mr. Bynoe, much rain,
“much snow, blow much;"” and this was evidently

“a retributive punishment for wasting human food. So

again he related how, when his brother killed a * wild
“ man,” storms long raged, much rain and enow fell
Yet we could never discover that the Fuegians believed
in what we should eall a God, or practised any religious
vites; and Jemmy Dutton, with justifiable pride,
stoutly maintained that there was no devil in his land.
This latter assertion is the more remarkable, as with
gavages the belief in bad spirits is far more common
than that in good ones,
vOL. L i
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* the presence in animals, plants, and things, and in
“ the forces of nature, of such spirits prompting to
“ getion as men are conscious they themselyes possess.”
It is also probable, as Mr. Tylor has shewn, that
dreams may have first given rise to the notion of
spirits; for savages do not readily distinguish between
subjective and objective impressions, When a savage
dreams, the figures which appear before him are
believed to have come from a distance, and to stand
over him ; or * the soul of the dreamer goes out on its
“travels, and comes home with a remembrance of
¢ what it has seen.”™ But until the faculties of
imagination, curiosity, reason, &ec., had been fairly
well developed in the mind of man, his dreams would
not have led him to believe in spirits, any more than
in the case of a dog.

The tendency in savages to imagine that natujral
objects and agencies are animated by spiritual or
living essences, is perhaps illustrated by a little facﬂ:lh
and its aid invoked. He then =

® Tylor, © Larly History of
Manlkind,’ 1865, p. 6. See also
the three striking chapters on
the Development of Religion, in
Lubbock's * Origin of Civilisa-
tion,” 1870. In a like manner
Mr. Herbert Spencer, in his in-
veniots essiy in the *Fort-
nightly Review ' (May 1st, 1870,
p. 6353, aceounts for the earliest
forms of religions belief throngh-
ont the world, by man being
led through dreams, shadows,
and other causes, to look  ae
himself as a double essence,
corporeal anid spiritual.  As the
spiritual being i3 supposed o
oxigt after death and to be
powerful, it is pmpltmtw] 1hg.r
varjous gifts aud eeremonies,

further shews that n wes or
micknames piven  froh . some
animal or other object, to the
early progenitors or founders of
a tribe, are supposed after a
long interval to represent the
real progenitor of the tribe; and
such animal or ehject is then
naturally believed still to exist
as a spirit, is'held sacred, and
worshipped as a4 pod. Never-
theless I cannot but suspect
that there is a still earlier and
ruder stare, when anything
which manifests power or move-
ment is thought to be endowed
with some form of life, and with
mental faculties analogous to our
oWl
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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 distance a slight breeze
occasionally moved an open parasol, which would have
Leen wholly disregarded by the dog, had any one stood
near it. As it was, every time that the parasol slightly
moved, the dog growled fiercely and barked. He
must, I think, have reasoned to himself in a rapid
and unconseipns manner, that movement withont 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.
For savages would naturally attribute to spirits the
same passions, the same love of vengeance or simplest
form of justice, and the same affections which they
theimselves feel. The Fuegians appear to be in this
respect in an intermediate eondition, for when the

_surgeon on board the “ Beagle” shot some young
duncklings as specimens, York Minster declared in the
most solemn manner, “Oh, Mr. Bynoe, much rain,
“much snow, blow much;” and this was evidently
"a retributive punishment for wasting human food. So
again he related how, when his brother killed a “wild
“ man,” storms long raged, much rain and enow fell.
Yet we could never discover that the Fuegians believed
in what we should eall a God, or practised any religions
rites; and Jemmy Dutton, with justifiable pride,
gtoutly maintained that there was no devil in his land.
This latter assertion is the more remarkable, as with
savages the belief in bad spirits is far more common
¢han that in good ones, )

VOL. L L
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The feeling of religious devotion is a highly complex
one. consisting of love, complete submission to an
exalted and mysterious superior, n strong semse of
dependence,’” fear, reverence, gratitude, hope for the
future, and perhaps other elements. No being could
experience 50 complex an emotion until advanced in
his intellectual and moral faculties to at least a
moderately high level. Nevertheless, 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 & dog when returning to his master after
an absence, and, a8 I may add, of a monkey to his
beloved keeper, is widely different from that towards
their fellows. In the latter case the transports of 5"3‘ ;
appear to be somewhat less, and the senze of equallity
is chewn in every action. Professor Braubach goeg so
far as to maintain that a dog looks on his master as\on
a god.™

The same high mental faculties which first led m&
to believe in unseen spiritnal agencies, then in
fotishism, polytheism, and ultimately in monotheism,
would infallibly lead him, as long as his reasoning
powers remained poorly developed, to various strange
supcrﬂtitions} and customs. Many of these are terrible
to think of—such as the sacrifice of human beings to a
blood-loving god ; the trial of innoeent persons by the
ordenl of poison or fire; witcheraft, &e.—yet it is well

7 Ges an able article on the Darwin'schen Art-Lehre,” 1569

& Physical Flements of Religion,! e .63, Itissaid (De, W, Lnudﬂg \

by Mr. L. Owen Pike, in *Ans  Lindsay, *‘Journal of Monts

tﬂrm]mp_m:;. Review,” April, 1870, Seience,! 1871, p. 43), that

3a |H.|]'i,- Bacon lone agi, and the In.lﬁfr S
P ¢ Religion, Moral, &c., der  Burns, held the same notion. i

-
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oceasionally to reflect on these superstitions, for they
ghew us what an infinite debt of gratitude we owe to
the improvement of our reason, to science, and to our
accumulated knowledge. As Sir J. Lubbock ™ has well
observed, it is not too mueh to say that the horrible
“dread of unknown evil hangs like a thick cloud over
“ gavage life, and embitters every pleasure.” These
miserable and indirect consequences of our highest
faculties may be compared with the incidental and
occasional mistakes of the instinets of the lower
animals.

™ ¢ Prehistoric Times,” 2nd  excellent account of the many

eiltt. o 571, In this work (p.  strange and eapricious customs
471) there will be found an  of savages.

L =
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CHAPTER 1V,

Couparison oF TaHE Mestarn Powens op Man AND
THE LowER ANDIArs—coniinued,

The moral sense—Fundamental proposition—The qualities of social
Ianim;ﬂa—ﬂrigin of ﬁnciahf]ity-—SLn1gg]e between opposed
instinets—Man a social animal—The more enduring socidl
instinets conquer other less persistent instincts—The soecial
virtues alone regarded by savages—The self-regarding yirtues
acqnired at a later stage of development—The importane of
the judgment of the members of the same community o0
conduct—Transmission of moral tendencies—Bummary.

I rorry subscribe to the judgment of those writers?
who maintain that of all the differences between 1181
and the lower animals, the moral sense or conscience 13
by far the most important. This sense, as Mackintosh®

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
gignificance. i is the most noble of all the attributes
of man, leading him' without a moment's hesitation to
risk his life for that of a fellow-ereature; or after dne
deliberation, impelled simply by the deep feeling of
right or duty, to saerifice it in some great cause.
Immanuel Kant exclaims, “ Duty! Wondrous thought,
st that workest neither by fond insinnation, flattery;
“pnor by any threat, but merely by holding up thy
! Bee, for instance, on this  &e

subject, Quatrefages, * Unité de 4 *Dissertation on Ethical
I'Espéce Humaine,” 1861, p. 21, Ph|1'3‘-5"~’PhJ|’.’ 1837, p. 281, &
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“naked law in the soul, and so extorting for thyself
“ always reverence, if not always obedience; before
“ whom all appetites are dumb, however secretly they
¢ rebel ; whence thy original ? "2

This great question has been discussed by many
writers* of consummate 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 natural
history. The investigation possesses, also, some in-
dependent interest, as an attempt to see how far the
study of the lower animals throws light on one of the
highest psychical faculties of man.

The following proposition seems to me in a high
degree probable—namely, that any animal whatever,
endowed with well-marked social instinets,® the pa-
tmi;s;u}tiedm%‘ﬂiﬂ of Ethics?

Fidinb
Fla T

Marcus Aurelius, Mr.J. 5. Mill
y J. W. Bemple, speaks, in his celebrated work,
by’ 1836, p. 136, s Utilitarianism,’ (1864, pp. 45,°

in gives a list { ¢ Men-
tal and Moral Science,’ 1868, p.
543-725) of twenty-six Dritish
anthors who have written on
this S“I.JIW“- and whose names
are familiar to every readers to
these, Mr. Bains own unme,
and those of Mn Lecky, MMr.
Shadworth Hodgson, Sir J,
Lubbock, and others, might be
added.
&:BirR; Brodie, after observing
thutyﬁt?::ll%!a InE sogial  animal
sical Bnquiries 1854,
i 192}. 15ks the plmui ques-
tion, “ought not this o settls
wthe t.ha;l}utml question as to
ethe existence of 5 moral
esense?”  Himillar ideas have
probably occurred to many per-
goud, 88 they did long ago to

46), of the social feelings as 2
tpowerful natural sentiment,

pnd as *the natural basis of
“ gantiment for utilitarian mo-
“ rglity.” Acain he says, “ Like
% the other uired capacities
“ above refaﬂ to, the moral
 faenlty, if not a part of our
s yature, 18 o natural out-growth
“from it; capable, like them,
“in a certain emall dcgm.-i r:i;
“garpinging up SPOnIBNEINELT.

I!urr.ﬂingupgosihinnlm all this, he
also remarks, *if; as is my owi
s holief, the moral feclings are
% ot innate, bt acquired they
tgare mot for that reason less
i patural.® It is ‘['i‘il.h1hcﬁltﬂl'lﬂ'ﬂ.
that 1 venture to differ erut.
from so profound a_thinker,

it can hardly be disputed that
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rental and filial affections being here included, would
inevitably acquire a moral sense or conscience, as soon
as its intellectual powers had become as well, or nearly
as well developed, as in man, For, firstly, the social
instincts lead an animal to take pleasure in the society
of its fellows, to feel a certain amount of sympathy
with them, and to perform various services for them.
The services may be of a definite and evidently in-
gtinetive nature; or there may be only a wish and
readiness, as with most of the higher social animals,
to aid their fellows in certain general ways. Dut
ihege feelings and services are by no means extended
to all the individuals of the same species; only to those
of the same associntion, Secondly, as soon as ;'the
mental faculties had become highly developed, images
of all past actions and motives would be incessanlfly
passing through the brain of each individual;
that feeling of dissatisfaction, or even misery, whid
invariably results, as we shall hereafter see, from an
unsatisfied instinct, would arise, as often as it wys
perceived that the enduring and always present sooja]
instinet had yielded to some other instinct, at the time
stronger, but neither enduring in its nature, nop
leaving behind it a very vivid impression. It is elear
that many instinetive desires, such as that of hunger,

the social feelings are instinctive
innate in the lower animals ;

# hy should they not be so

;?ﬂnitn? Mr. Bain (see, for
instance, «The Emolions and
the Will! 1865, 1 ?Sl) nmi

save that the mora
ek gl by each in-

genge is acquir

dividual during bis lifetime.

On the general 'I!I:H:ﬂlr&' of evoli-
tion this is at lenst extremely
improbable. The ignoringe of
nl_l transmitted mental usﬁiﬁea
will, 18 it seems to me here-
after judzed as & mest serjous
%}?ﬁlish mn the works of Mr.
ill.
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are in their nature of short duration; and after being
satisfied, are not readily or vividly recalled. Thirdly,
after the power of language had been acqnired, and
the wishes of the community could be expressed, the
common opinion how each member ought to act for
the public good, wounld naturally beeome in a para-
mount degree the guide to action. Bat it should be
borne in mind that however great weight we may
attribute to public opinion, our regard for the appro-
bation and disapprobation of our fellows depends on
gympathy, which, as we shall see, forms an essential
part of the social instinet, and is indeed its foundation-
stone. Lastly, habit in the individual wounld ultimately
play a very important part in guiding the conduct of
each member ; for the social instinet, together with sym-
pathy, is, like any other instinet, greatly strengthened
by habit, and so consequently would be obedience to

the wishes and judgment of the community. These

weveral subordinate propositions must now be discussed,
and some of them at considerable length.

It may be well first to premise that I do not wish to
maintain that any strictly social animal, if its in-
tellectual faculties were to -become as active and as
highly developed as in man, would acquire exactly the
same moral sense as ours. In the same manner as
various animals have some sense of beauty, though
they admire widely different objects, so they migf_lﬂ
have a sense of right and wrong, though led by if
to follow widely different lines of conduct. Ify for
instance, to take an extreme case, men were reared
ander precisely the same conditions as hive-bees, there:
con hardly be n doubt that onr unmarried females
would, like the worker-bees, think it a sacred duly to ;
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kil their brothers, and mothers would strive to kill
their fertile daughters; and no one would think of
interfering.® Nevertheless, the bee, or any nthe:r
gocial animal, would gain in our supposed case, as if
appears to me, some feeling of right or wrong, or a
conseience. For each individual would have an inward
sense of possessing certain stronger or more enduring
instinets, and others less strong or enduring ; so that
there would often be a struggle as to which impul=e
should be followed ; and satisfaction, dissatisfaction, or
even migery would be felt, as past impressions were
compared during their incessant passage through the
mind, In this case an inward monitor would tell the
animal that it would have been better to have followed
the one impulse rather than the other. The one
course ought to have been followed, and the other
onght not; the one would have been right and the
other wrong; but to these terms I shall recur,

¥ Mr. H. Sidgwick remarks,

in au able discussion on this
subject (the ° Academy,' June
16th, 1872, p. 231, “ a superior
“ pee, we oy feel sure, would
“aspire to a milder solution
“of the population question”
Judging, however, from  the
halbits of many or most savages,
man solves the problem by fe-
male infanticide, polyandry and
promiscuous intercourse ; there-
fore it may well be doubted
whether it weuld be by o milder
method. Miss Cobbe, in com-
menting (*Darwinizmin Morals,
¢ Theological Review,! Apil,
1872, p. 188-191) on the same
illustration, says, the principles
of gocinl duty wenld e thos
revarsed ; and by this, T pre-

sume, she means that the fulfil-*
ment of a social duty would tend
to the injury of individuals;
but she overlooks the fact,
which ehe would doubtless nd-
mit, that the instinets of the
bee have been acquired for the
good of the community, She
goes 80 far as to say that if the
theory of ethics advocated in
this chapter were ever generally
accepted, * 1 cannot but believs
“that in the hour of their
“trivmph would be sounded

“the knell of the virtue of

maukind1” Tt is to be hoped
that the belief in the perma-
nence of virtue on this earth i#

not held by many porsans on 80
weak o tenure,

ke
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Sociability.—Animals of many kinds are social; we
find even distinet 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. Every one must have noticed how
miserable horses, dogs, sheep, &e., 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
over insects, although some of these are social, and aid
one another in many important ways. The most

 common mutual service in the higher animals is fo

warn one another of danger by means of the united
senses of all. Every sportsman knows, as Dr. Jaeger
remarks,” how difficult it is to approach animals in a
herd or troop. Wild horses and cattle do not, I
believe, make any danger-signal; but the attitude of
any one 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® generally to be the
females. The leader of a troop of monkeys acts as the
gentinel, and utters cries expressive both of danger and

' ¢ Die Darwin'sche Theorie,’ # Mr, .. Brown in ‘Proc.
s 101. . Zoolog, Soe.’ 1868, p. 400,
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of safety.” Bocial animals perform many little services
for each other : horses nibble, and cows lick each other,
on any spot which itches: monkeys search each other
for external parasites; and Brehm states that after
a troop of the Cercopitliecus griseo-vividis has rushed
through a thorny brake, each monkey stretches itself
on & branch, and another monkéy sitting by, * con-
¢ geientionsly” examines its fur, and extraets every
thorn or burr.

Animals also render more important services to one
another: thus wolves and some other beasts of prey
hunt in packs, and aid one another in attacking their
vietims, Pelicans fish in concert. The Hamadryas
baboons turn over stones to find insects, &e.; and
when they eome to a large one, as many as can stand
round, turn it over together and share the booty.
Social animals mutually defend each other. Bull
bisons in N. America, when there is danger, drive thb
cows and calves into the middle of the herd, whilst
they defend the outside. I shall also in a future
chapter give an account of two young wild bulls at
Chillingham attacking an old one in concert, and of
two stallions together trying to drive away a taird
gtallion from a troop of mares. In Abyssinia, Brehm
gnconntered a great troop of baboons who were crossing
a valley: some had alveady ascended the opposite
mountain, and some were still in the valley : the latter

whoze  gbservations

¢ Brehm, *Thierleben,” I, i,
1864, = 52, 70. For the cose
of thie monkeys extracting thoms
from each other, see 8. 54, With
respect to the Hamadryns turn-
ing over stones, the fctis given
(. 76) om the evidence of

Mlvarez,
Brehm thinks quite trustworthy.
For the cases of the old male
baboons attacking the dogs, see
& 19 ; and with respect to the
cazle, 8, 66,

R
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were attacked by the dogs, but the old males im-
mediately hurried 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, excepting a young one, about
gix months old, who, loudly calling for aid, climbed on
a bloek 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—the dogs being too
much astonished to make an attack. I cannot resist
giving another scene which was witnessed by this
same naturalist; an eagle seized a young Cercopithe-
cus, which, by elinging to a branch, was not at once
carried off; it cried loudly for assistance, upon which
the other members of the troop, with much uproar,
rashed to the rescue, surrounded the eagle, and pulled
out so many feathers, that he no longer thought of his
prey, but only how to escape. This eagle, as Brehm
remarks, assuredly would never again attack a single
monkey of a troop.?

It is certain that associated animals have a feeling
of love for each other, which is not felt by non-social
adult animals. How far in most cases they actually
sympathise in the pains and pleasures of others, is
more doubtful, especially with respect to pleasures.

A, The

* Mr. Belt gives the case of
o epider-monkey  (Ateles) in
Nicaragua, which was heard
goreaming for nearly two hours
in the forest, and was found with
an cagle perched close by it.
apparently fenred  to
“attack a5 long as it remained

face to face; and Mr. Belt
bolieves, from what he hag setm
of the habits of these monkeys,
that they protect _tlamumlws
from eegles by Fecping two or
three tovether. ¢ ‘The Natur-
list in Nicaragus, 1874, pv 118
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Mr Buxton, however, who had excellent means of
observation,'! states that hizs 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-
“fions in her honour.” It is often difficult to judge
whether animals have any feeling for the sufferings of
others of their kind. Who can say what cows feel,
when they surround and stare intently on a dying or
dead companion ; apparently, however, as Houzean
remarks, they feel no pity. That animals sometimes
are far from feeling any sympathy is too certain; for
they will expel a wounded animal from the herd, or
gore or worry it to death, This is almost the blackést
fuct in natural history, unless, indeed, the explanatizn
which has been suggested is true, that their instinet by
reason leads them to expel an injured companion, le

bensts of prey, including man, should be tempted

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? .

Many animals, however, certainly sympathise with
each other's distress or danger. This is the case even
with birds. Captain Stansbury!® found on a salt lake
in Utah an old and completely blind pelican, which

1 ¢ Annals of Mag. of Nat.
Hist.,” November, 1868, p. 382,

1w gir J. Lubbeok, * Probis
torle Times,’ 2od edit, p 448,

B As quoted by Mr. L. H.
Morgzan, fThe Amerlean
Beaver, 1868, p. 272, Chpt.

Stansbury also gives an inforest-
ing account of the manger In
which & vety young pelicam,
earried awny by a strong tream,
wias guided and encouraged in
its attempts to reach the shore
Ly half a dozen old birds,

-

f

g



Cuar, IV. MORAL BENSE. 157

was very fat, and must have been well fed for a long
time by his companions. Mr. Blyth, as he informs
me, saw Indian crows feeding two or three of their
companions which were blind ; and T have heard of an
analogous case with the domestic cock. We may, if
we choose, call these actions instinetive: but such
cazes are much too rare for the development of any
special instinet.'* T have myself seen a dog, who
never passed a eat who lay sick in a baskef, and was a
great friend of his, without giving her a few licks with
his tongue, the surest sign of kind fecling in a dog.

It must be called sympathy that leads a courageous
dog to fly at any one who strikes his master, as he
certainly will.s I saw a person pretending to beat a
lady, who had a very timid little dog on her lap, and
the trial had mnever been made hefore; the little
creature instantly jumped away, but after the pre-
tiended beating was over, it was really pathetic to see
Jhow perseveringly he tried to lick his mistress's face,
* and comfort her. Brehm '® states that when a baboon
in confinement was pursued to be punished, the others
tried to protect him. It must have been sympathy in
the eases above given which led the baboons and Cer-
copitheeci to defend their young comrades from the
dogs and the eagle. I will give only one other instance
of sympathetic and heroic conduct, in the case of a
little American monkey. Several years agoa keeper
at the Zoological Gardens showed me some deep and
searcely healed wounds on the nape of hiz own neek,
inflicted on him, whilst knceling on the floor, by &

" As Mr. Dain states, “effec- ¢ Montal and Moral Seience,’
Htive oid to a sufferer springs 1868, . 245. !
v “irom eympathy  proper; ™ 1 e Phierleben,” B, i, & B5.
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fierce baboon. The little American monkey, who was
a warm friend of this keeper, lived in the same large
compartment, and was dreadfully afraid of the greaf
baboon. Nevertheless, as soon ag he saw his friend in
peril, he rushed to the rescue, and by sereams and
hites so distracted the baboon that the man was able to
escape, after, as the surgeon thonght, running great
risk of his life.

Begides love and sympathy, animals exhibit other
qualities connected with the social instinets, which
in us would be called moral; and I agree with
Agassiz™® that dogs possess something very like a
conscience.

Dogs possess some power of self-command, and this
does not appear to be wholly the result of fear. As
Braubach ¥ remarks, they will refrain from atﬂalil;ilg
food in the absence of their master. They have long
been accepted as the very type of fidelity and obedien
But the 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 riding in India, became so deeply bogged
that he remained stuck fast until the next day, when
he was extricated by men with ropes. Under such
eircumstances elephants will seize with their trunks
any object, dead or alive, to place under their knees, to
prevent their sinking deeper in the mud; and the
driver was dreadfully afraid lest the animal should have
seized Dr. Hooker and crushed him to death. But the
driver himself, as Dr. Hooker was assured, ran no
risk. This forbearance under an emergency so dread-

¥ ‘Die  Darwin'sche Art-

W ¢Dg I'Espdce eb de Ia
Classe,” 1864, p. 97 Lehre,” 1869, &, 54,
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ful for a heavy animal, is a wonderful proof of noble
fidelity.'®

All animals living in g body, which defend them-
selves or attack their enemins in concert, must indeed
be in some degree faithful to one another ; and thosa
that follow a leader must be in some degree obedient.
When the baboons in Abyssinia®® plunder a garden,
they silently follow their leader ; and if an impruodent
young animal makes a noise, he receives a slap from
the others to teach him gilence and obedience. Mr.
Galton, who has had excellent opportunities for
observing the half-wild cattle in 8. Africa, says, 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 fo
be led by any one ox who has enough self-reliance to
accept the position. The men who break in these
animals for harness, wateh assiduously for those who,
by grazing apart, shew a self-reliant disposition, and
these they train as fore-oxen, Mr. Galton adds that
such animals 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
the herd.

With respect to the impulse which leads certain
animals to associate together, and to aid one another
In many ways, we may infer that in most cases they
are impelled by the same sense of satisfaction or
pleasure which they experience in performing other

113"‘]‘3 EESUI Hooker's ‘Hima-  ® Bes his E-xtmmc?}' i“*"';‘-'f.t:
]3:11%;‘11 vodrmals, vol. ii., 1854, p. Eﬁtﬁpil?hﬁﬁu%ﬂql;?ﬂi"ﬂ'

. 1} Brehm, ¢Thierleben, B. i, lan's Mag, Feb. 1871, p. 854
SRR



160 THE DESCENT OF MAN. Parr I,

instinetive actions; or by the same sense of dissatis-
faction ns when other instinetive actions are checked,
We see this in innumerable instances, and it is illus-
trated in a striking manner by the acquired instinets
of our domesticated animals; thus a young shepherd-
dog delights in driving and running round o flock of
sheep, but not in worrying them ; a young fox-hound
ﬂelights 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, deseribed by Jlur_iubi"m, which
started on foot at the proper time for 1ts Journey of
probably more than a thousand miles, eould have felt
any joy in doing so. Some instincts are determined
golely by painful feelings, as by fear, which leads to
self-preservation, and is in some cases directed towards
special enemies. No one, I presume, can analyse the
gensations of pleasure or pain. In many instances,
however, it is probable that instinets 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 ground,
. ean 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 may be erroneous. Although a habit
may be hllﬂle and ImPIIGIﬂ]’ fuIlDT’i’Bd, iﬂdﬂpaudenﬂj‘

(
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of any pleasure or pain felt at the moment, yet if it be
foreibly and abruptly checked, a vague sense of dis-
satisfaction is generally experienced.

It has often been assumed that animals were in the
first place rendered social, and that they feel as a con-
sequence uncomfortable when separated from each
other, and comfortable whilst together; but it is a
more probable view that these sensations were first
developed, in order that those animals which would
profit by living in society, should be induced to live
together, in the same manner as the sense of hunger
and the pleasure of eating were, no doubt, first acquired
in order to induce animals to eat. The feeling of
pleasure from society is probably an extension of the
parental or filial affections, since the soeial instinet
seems to be developed by the young remaining for a
long time with their parents; and this extension may
betattributed in part to habit, but chiefly to natural
solection. With those animals which were benefited
by living in close association, the individuals which
took the greatest pleasure in society would best escape
varions dangers, whilst those that cared least for their
comrades, and lived solitary, would perish in greater
numbers. With respect to the origin of the parental
and filial affections, which apparently lie at the base of
the social instincts, we know not the steps by which
they have been gained ; but we may infer that it has
been to a large extent through natural selection. So
it has almost certainly been with the unusual and
opposite feeling of hatred between the nearest relations,
a8 With the worker-bees which kill their brother-drones,
and with the queen-bees which kill their du.ugh_ter‘
gqueens; the desire to destroy their nearest relations

voL. 1. At
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having been in this case of service to the community.
Parental affection, or some feeling which replaces it,
has been developed in certain animals extremely low
in the scale, for example, in star-fishes and spiders. It
is also occasionally present in a few members alone in
a whole group of animals, as in the genus Forficula, or
earwigs.

The all-important emotion of sympathy is distinet
from that of love. A mother may passionately love
her sleeping and passive infant, but she can hardly at
such times be =aid fo feel sympathy for it. The love
of a man for his dog is distinet from sympathy, and so
is that of a dog for his master. Adam Smith formerly
argued, as has Mr. Bain recently, that the basis of
sympathy lies in our strong retentiveness of former
states of pain or pleasure. Hence, *the sight of
“ another person enduring hunger, cold, fmiglﬁ;
“ reyives in us some recollection of these states, whit
“ are painful even in idea.” We are thus impelled 12
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 plensures
of others.®™ Dut I cannot see how this view explains
the fact that sympathy is excited, in an immeasurably
stronger degree, by a beloved, than by an indifferent

M Ben the first and striking
chapter in_ Adam Smitl's
¢ Theory of Moral Sentiments.”
Also Mr. Bain's *Mental and
Moral Science,’ 1868, p. 244,
and 275-282. Mr. Bain statos,
that, *sympathy is indireetly,
wy porea of pleasure to the
"sympnt]uiser;" and }u:r ac-
connts for this through recipro-

city. He remarks that % the

* person benefited, or others in
“Lis stead, may make up, by
“ sympathy and good offices re-
“turned, for all the sacrifice.”
But if, as appears to be the Cisey
sympathy 1s strictly an instinot,
Its exercise would give 'direct
pleasure, in the same manner 15
the exercise, a5 before remarked,
of almost every other instinet.
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person.  The mere sight of suffering, independently of
love, would suffice to call up in us vivid recollections
and associations, The explanation may lie in the fact
that, with all animals, sympathy is directed solely
towards 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
apecies. This fact is not more surprising than that
the fears of many animals should be directed against
speecinl 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 Mr. Bain has shown, to
the power of sympathy ; for we are led by the hope of
receiving good in return to perform acts of sympathetic
kindness to others; and sympathy is much strength-
ened by habit. In however complex a manner this
feeling may have originated, as it is one of high im-
portance to all those animals which aid and defend
one another, it will have been inereased through
natural selection ; for those communities, which
included the greatest number of the most sympathetic
members, would flourish best, and rear the greatest
nuu_lher of offspring.

It is, however, impossible to decide in many cases
whether certain social instinets have been acquired
i;h.mugf;h natural selection, or are the indirect result of
other instincts and faculties, such'as sympathy, reason,
gxperience, and a tendency to imitation; or again,
whether they are simply the result of long-continued
habit. Bo remarkable an instinet as the placing
;qeﬂfi.!l&]& to warn tho ﬂﬂmmunitF of daugm‘, Ccan hﬂrr}lj‘

a2
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have been the indirect result of any of these faculties ;

it must, therefore, have been directly acquired. On

the other hand, the habit followed by the males of some
social animals of defending the community, and of
attacking their enemies or their prey in concert, may
perhaps have originated from mutual sympathy; but
cournge, and in most cases strength, must have been '
previously acquired, probably through natural selee-
tion.

Of the various instinets and habits, some are much
stronger than others; that is, some either give more
pleasure in their performance, and more distress in
their prevention, than others; or, which is probably
quite as important, they are, through inheritance,
more persistently followed, without exciting any special
feeling of pleasure or pain. We are ourselves consciolg
that some habits are mueh more difficult to cure gy
change than others, Hence a struggle may often %ﬂ
observed in apimals between different jual,mcm’ dik
Datwien an instinet and some habitual dispugim"n; i \
when a dog rushes after a hare, is rebuked, Panses,
hesitates, pursues again, or returns ashamed tg his
master; or as between the love of a female dog for Lep
young puppiea and for her master,—for she may be
seen to slink away to them, as if half ashamed of not
accompanying her master. ]3]11: the most enrigys
instance known to me of one instinct getting the hegter
of another, is the migratory iulstinct conquering the
maternal instinet. The former is wonderfully gtron g "

a confined bird will at the proper season beat her hreast

the wires of her cage, until it is bare and
It causes young salmon to leap out of the

ter, in which they could continue to exist, and

against
bloody.
fresh wa
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thus unintentionally to commit sunicide. KEvery one
knows how strong the maternal instinet is, leading
even timid birds to face great danger, though with
hesitation, and in opposition to the instinet of gelf-
preservation. Nevertheless, the migratory instinct is
ao powerful, that late in the antumn swallows, house-
marting, and swifts frequently desert their tender
young, leaving them to perish miserably in their
nests.*

We can perceive that an instinctive impulse, if it ba
in any way more beneficial to a species than some other
or opposed instinet, would be rendered the more potent
of the two through natural selection; for the indivi-
duals which had it most strongly developed would
survive in larger numbers. Whether this is the case
with the migratory in comparison with the maternal
ingtinet, may be doubted. The great persistence, or
steady action of the former at certain seasons of the
yeor during the whole day, may give it for a timoe
paramount foree,

Man o soeial antmal.—Every one will admit that

# This fact, the Mev. L. Many binls, not yet old enough

Jenyns states (see his edition of
CW hire's Nat, [1ist, of Belborne,’
1853, p. 204) wos first recorded
by ihe illustrious Jenner, jn
*Thil. Tiansace! 1624, and lins
since been confirmed by several
vhservers,  especially by Mr.
“Blackwall.  This Initer careful
obSErVEr examived, late in the
mlf.umn! during  two VEars,
thirty-six nests; he found that
pwelve contained Young  ded
birds, five contuined egrs on tha

int of being hatched, and
three, egos not nearly hotched,

for n prolunged tlight, are hike-
wike deserted and lelt Ln:lriu:[,
See Biackwall, *HResearches in
Zoology,! 1834, pp. 108, 118.
For some additionnl evidenoe,
although this is not wanted, see
Leroy, * Lottres Phil.’ 1802, p.
817, For Bwifts, Gould's *lIn-
trodcetion to the Birds of Geeab
Britain,” 1823, p. &5 Similar
cases have boen uhsmrve‘d! in
Canads by Mr. Adams; ‘ Pop.
Science Review,” July, 1873, p.
YRl
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man is a social being. We see this in his dislike of
solitude, and in his wish for society beyond that of his
own family. Solitary confinement is one of the severest
punishments which can be inflicted. Some authors
snppose that man primevally lived in single families ;
but at the present day, though single families, or only
two or three together, roam the solitudes of some savage
lands, they always, as far as I can discover, hold
friendly relations with other families inhabiting the
gsame district. Such families oceasionally meet in
couneil, and unite for their common defence. It is no
argunment against savage man being a social animal,
that the tribes inhabiting adjacent districts are almost
alwaye at war with each other; for the social instinets
never extend to all the individuals of the same species,
Judging from the analogy of the majority of the Quad-
rumana, it is probable that the early ape-like progeni-
tors of man were likewise social; but this is no# of
much importance for us. Although man, as he now
exists, has few special instinets, having lost any which
his early progenitors may have possessed, this is no
reason why he should not have retained from gy
extremely remote period some degree of instinetive
love and sympathy for his fellows. We are indeed
all conscious that we do possess such sympathetic
feelings;** bub our consciousness does not tell us
whether they are instinctive, having originated long
ago in the same manner as with the lower animals, or

= [ume remarks (*An En- :enb to us, but that the view of

wiry Concerning t.hﬂ.li'nnt:l!n]:zs = the fﬂrmtzr + o . COMmMUDicates
of Morals,' edit. of 1751, p. 132}, o Eﬂf!]rut- joy; the nppear

wThera sees & necessity  for of the latter ., | . t-hmwms :

% gonfessing that the happiness ~ “melancholy damp over the.

s#and misery of others are not *imagination.”
“gpectacles altogether indiffer-
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whether they have been acquired by each of us during
our early years. As man is a social animal, it i almost
certain that he would inherit a tendeney to be faithinl
to his comrades, and obedient to the leader of his tribe;
for these qualities are common to most social animals.
He would consequently possess some capacity for self-
command., He would from an inherited tendency be
willing to defend, in concert with others, his fellow-
men ; and would be ready to aid them in any Wiy,
which did not too greatly interfere with his own
welfare or his own strong desires.

The social animals which stand at the bottom of the
scale are guided almost exclusively, and those which
stand higher in the scale are largely guided, by special
instinets in the aid which they give to the members
of the same community ; but they are likewise in part
jmpelled by mutual love and sympathy, assisted ap-
parently by some amount of reason. Although man,
‘a8 just remarked, has no special instincts to tell him
how to aid his fellow-men, he still has the impulse, and
with his improved intellectual faculties would 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,* the love of praise and the
strong feeling of clory, and the still stronger horror of
scorn and infamy, “are due to the workings of sym=-
??thy'” Co. zquently man wounld be influenced in the
hlghfmt degre by the wishes, approbation, and blame
of his fellow-men, as expressed by their gestures and
language. Thus the social instinets, which musk have
been acquired by man in a very rude state, and probably

* ¢ Mantal and Moral Science,’ 1868, p. 254
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even by his early ape-like progenitors, still give the
impulse to some of his best actions ; but his sctions are
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 judgments of his
fellows, he will feel himself impelled, apart from any
transitory pleasure or pain, to certain lines of conduct.
He might then declare—not that any barbarian or
unenltivated man could thus think—T am the supreme
judge of my own conduet, and in the words of Kant, I
will not in my own person violate the dignity of
humanity.

The more enduring Social Instincts conquer the less
persistent Instinets—We have not, however, as - ydt
considered the main point, on which, from our presesjt
point of view, the whole question of the moral sense
turns. Why should a man feel that he ought to obey
one instinetive desire rather than another ? Why is
he bitterly regretful, if he has yiclded to a strong sense
of self-preservation, and has not risked his life to save
that of a fellow-creature ? or why does he re gret
having stolen food from hunger ?

It is evident in the first place, that with manking
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 he
wholly indifferent about a stranger: a young and
timid mother urged by the maternal instinct will,
withont a moment’s hesitation, run the greatest danger
for her own infant, but 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 instinet of
self-preservation, and plunged at once into a torrent to
save o drowning man, though a stranger. In this case
man 18 impelled by the same instinctive motive, which
made the heroic little American monkey, formerly
described, save his keeper, by attacking the great and
dreaded baboon. Such actions as the above appear to
be the simple result of the greater strength of the
social or maternal instinets than that of any other
instinet or motive; for they are performed too instan-
taneously for reflection, or for pleasure or pain to be
felt at the time; though, if prevented by any cause,
distress or even misery might be felt. In a timid
man, on the other hand, the instinet of self-preservation
mjight be so strong, that he would be unable to force
himself to run any such risk, perhaps not even for his
own child.

I am aware that some persons maintain that actions
performed impulsively, as in the above cases, do not
come under the dominion of the moral sense, and
cannot be called moral. They confine this term to
mt%nna done deliberately, after a vietory over opposing
ﬂﬂﬁlrﬁs. or when prompted by some exalted mofive.
But it appears scarcely possible to draw any clear line
of distinction of this kind** As far as exalted motives
are concerned, many instances have been recorded of

-~ Irofer liere to the distinetion ~ do.  Mr. Leslie Stephen remarks

between what has

material and fnrmq‘%m::;aﬂ]*:i;d
I am glad to find that Professor
Huxley ( Critiques and Ad-
dresses, 1873, B 287) takes the
game ¥Iew on this subject ns I

« [Zgsays on Freethinking and

E—'lu[n %jlmlking,’ 1873, 1- B3),
“the metaphysical distinction,
o potweer, materinl and formal
“morality iz ns irrelevant asother
“eych distinetions.”
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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,*® rather than betray their comrades; and
surely their conduet onght to be considered as moral.
As far as deliberation, and the victery over opposing
motives are coneerned, animals may be seen doubting
between opposed instinets, in rescuing their offspring
or comrades from danger; yet their actions, though
dons for the good of others, are not ealled moral.
Moreover, anything performed very offen by us, will at
last be done without deliberation or hesitation, and ean
then hardly be distingunished from an instinet; yet
surely no one will pretend that such an action ceases to
be moral. On the contrary, we all feel that an act
cannot be considered as perfect, or as performed in the
most noble manner, unless it be done impulsively,
_withount deliberation or effort, in-the same manner as\hy

a man in whom the requisite qualities ave innate, Hi-

who is forced to overcome his fear or want of sympathy
before he acts, deserves, however, in one way higher
eredit than the man whose innate disposition leads
him to & good act without effort. As we cannot dig-
tinguish between motives, we rank all actions of a
certain class as moral, if performed by a moral bein .
A moral being is one who is capable of comparing his
past and future actions or motives, and of approving or
disapproving of them. We have no reason to Sup;usa
that any of the lower animals have thig capacity ;
therefore, when a Newfoundland dog drags a child ont

# T have given one such ¢ase,  traying the plans of thelr som-
namely of three Patagonian iumions in war (* Journal of
Indians who preferred being  Researches, 1845, p- 108).
ghot, ong after the other, to De-

e
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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 conduet moral. But in the case of man,
who alone can with certainty be ranked as a moral
being, actions of a certain class are ealled moral,
whether performed deliberately, after a struggle with
opposing motives, or impulsively through instinet, or
from the effects of slowly-gained habit.

But to return to our more immediate subject.
Although some instinets are more powerful than others,
and thus lead to corresponding actions, yet it is
untenable, that in man the social instinets (ineluding
the love of praise and fear of blame) possess greater
strength, or have, through long habit, acquired greater
strength than the instinets of gelf-preservation, hunger,
lust, vengeance, &c. Why then does man regret, even

‘though trying tobanish such regret, that he has followed

the one natural impulse rather than the other ; and why
does he further feel that he ought to regret his con-
duct ? Man in this respect differs profoundly from the
lower animals. Nevertheless we can, I think, see with
gome degree of elearness 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 through his mind.
Now with those animals which live permanently in &
body, the social instinets are ever present and persistent.
Such animals are always ready to utter the danger-
signal, to defend the community, and to give pid 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



172 THE DESCENT OF MAN. Paur L.

always happy to be again in their company. BSo it is
with ourselves. Even when we are quite alone, how
often do we think with pleasure or pain of what others
think of us,—of their imagined approbation or dis-
approbation ; and this all follows from sympathy, a
fundamental element of the social instinets. A man
who possessed no trace of such instinets would be an
nnnatural monster. On the other hand, the desire to
sntisfy hunger, or any passion such as vengeance, is In

its nature temporary, and can for a time be fully

satisfied. Nor is it easy, perhaps hardly possible, to
eall up with complete vividness the feeling, for instance,
of hunger ; nor indeed, as has often been remarked, ot
any suffering. The instinet of self-preservation is not
felt except in the presence of danger; and many a
coward has thought himself brave until he has met his
enemy face to face. The wish for another man's
property is perhaps ag persistent a desire as any thaf
can be named ; but even in this case the satisfaction of
actual possession is generally a weaker feeling than
the desire: many a thief, if not o habitual one, after
gnccess hag wondered why he stole some article,*

0 Enmity or batred seems  feeling would thus secem to be

also to be a highly persistent
feeling, perhaps more so than
any other that can be named.
Envy is defined as hatred of
another for some excellence or
snecess; angd  Ilacon  insists
(Essay  i%.), “0f all  other
¢ o ffections envy is the most
“importune and  continual”
Diogs are very apt to hate both
strange 1men and Stl‘ﬁ-‘l‘lgt! l]lrg}l,
especially if they live near at
hand, but do not belong to the
same family, tribe, or clan ; this

innate, and i6 certainly a most
persistent one, It seems to be
the complement and converse of
the true soclal instinct. From
what we hear of savames, it
wonld npfeu' that something of
the same kind holds good with
them. IF this bo so, it would
be a small step in any one to
tmnsfer such feelings to any
member of the snme teibe if he
had done him an injurv and had
Lecome his enemy. MNor is it
probable that the primitive

W
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A man cannot prevent past impressions often re-
passing throngh his mind ; he will thus be driven to make
a comparison between the impressions of past hunger,
vengeance satisfied, or danger shunned at other men’s
_-gost, with the almost ever-present instinet of sympathy,
and with his early knowledge of what others consider
as praiseworthy or blameable. This knowledge cannot
be banished from his mind, and from instinctive sym-
athy is esteemed of great moment. He will then feel
as if he had been baulked in following a present instinet
pr habit, and this with all animals canses dissatisfaction,
or even misery.

The above case of the swallow affords an illustration,
thongh of a reversed nature, of a temporary though
fir the time strongly persistent instinet conquering
af ither instinet, which is usually dominant over all
othiers. At the proper season these hirds seem all day
long to be impressed with the desire to migrate ; their
habits change; they become restless, are noisy and
congregate in flocks, Whilst the mother-bird is
feeding, or brooding over her nestlings, the mafernal
instinet is probably stronger than the migratory ; but
the instinct which is the more persistent gains the
vietory, and at last, at o moment when her young ones
are not in sight, she takes flight and deserts them.
When arrived at the end of her long journey, and the

conscience would reproach o

have ever led us. 1t 13 necessary
man for injuring his enemy :

that thess instinets, togethor

pather it would reproach him, if
he had not revensed himself,
To do good in return fur evil,
to lo¥e your enemy, is a height
of morality to which it mav
be doubbed whether the social
jnstincts would, by the meslves,

with sympathy, should have
been highly cultivated aud ex-
tended by the aid of reason, in-
struction, and the love or fear
ol God, before any such golden
rule would ever e thought of
and obeyed,
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migratory instinet has ceased to act, what an agony of
remorse the bird wounld 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 the 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
occagionally 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 impressions are judged by the
ever-enduring soecial instinet, and by his deep regard
for the good opinion of his fellows, refribution will
surely ecome. He will then feel remorse, repentancs,
regret, or shame; this latter feeling, however, relates
almost exclusively to the judgment of others. He will
consequently resolve more or less firmlyto act differently
for the future; and this is conscience ; for conscience .
looks backwnrds, 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
instinet, 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 aequired
fecling of sympathy ; and on his own capacity for.
reasoning out the remote consequences of his acts.
Another element is most important, although not
necessaty, the reverence 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 advocated in this chapter, it i8
impossible thus to account for the soul-shaking feeling
of 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 definifion implying more than an
overwhelming sense of repentance. Remorse seems to
bear the same relation to repentance, as rage does to
anger, or agony to pain, It is far from strange that
an instinet so strong and so generally admired, as
maternal love, should, if disobeyed, lead to the deepest
misery, as soon as the impression of the past canse of
disobedience is weakened. Even when an action is
oppoged to no special instinet, merely to know that our
friends and equals despise us for it is enongh to cause
great misery. Who can doubt that the refusal to fight
a gluel through fear has caused many men an agony of
goame? Many a Hindoo, it is said, has been stirred
to the bottom of his soul by having partaken of unclean
faod. Here is another case of what must, I think, be
called remorse. Dr. Landor acted as a magistrate in
West Australia, and relates,® 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 &
“woman, to satisfy his sense of duty to his wife. I
“told him that if he did so, I would send him fo
“prison for life. He remained about the farm for some
months, but got exceedingly thin, and comPl“i“e_d
“that he conld not rest or eat, that his wife's spirit
«was hannting him, becanse he had not taken a life

=; * Insanity in Relation to Law ;" Ontarlo, United States, 1871,
-1
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“for hers. I was inexorable, and assured him that
“ nothing should save him ifhe did.” Nevertheless the
man disappeared for more than a year, and then re-
turned in high condition; and his other wife told Dr.
Landor thaf 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 to 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 s0
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 universal)
by the lowest savages. It is even doubtful whether in
some tribes incest would be looked on with greater
horror, than would the marriage of a man with '\:-
woman bearing the same name, thougli not a relation:
“ To violate this law i1s a crime which the Australians
“hold in the greatest abliorrence, 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
“ gwn, an answer just opposite to ours would be given
“ withont hesitation.”** 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 ig intel-
ligible, that a man urged by so powerful a sentiment
as remorse, though arising as above explained, shonld
be led to act in a manner, which he has been taught to
= B, Tylor in f Contemporary Review,' Axril, 1878, p, 707
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helieve serves as an expiation, such as delivering himself
up to justice.

Man prompted by his conscience, will through long
habit acqunire such perfect self-command, that his
desires and passions will at last yield instantly and
withont a struggle to his social sympathies and in-
stinets, ineluding 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, throngh acquired and perhaps inherited
- habit, that it is best for him to obey his more persistent
impulses. The imperious word ought seems merely to
. imply the consciousness of the existence of a rule of
conduet, howeyer it may have originated. Formerly it
muét have been often vehemently urged that an insulted
wéntleman ought to fight a duel. We even say that a
pointer ought to 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 instinet 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 conscions 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.
1f he has no such sympathy, and if his desires leading
to bad actions are at the time gtrong, and when
recalled are not over-mastered by the persistent social

YoL. I N
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inatincts, and the judgment of others, then he is
essentinlly & bad man;* and the sole restraining
motive left iz the fear of punishment, and the convie-
tion" that in the long run it wounld be best for his own
gelfish interests to regard the good of others rather -
than his own.

It is obvious that every one may with an easy con-
science gratify his own desires, if they do not interfere
with his social instinets, that is with the good of
others; but in order to be quite free from self-reproach,
or at least of anxiety, it is almost necessary for him to
avoid the disapprobation, whether reasonable or mot,
of his fellow-men. Nor must he break through the
fixed habits of his life, especially if these are supported
by reason; for if he does, he wil]l assuredly feel dis-
sntigfaction. He mmust likewise avoid the reprobation
of the one God or gods in whom, according to his
knowledge or superstition, he may believe; but in this
case the additional fear of divine punishment offen

supervenes. \

The strictly Secial Virtues at first alone regayded.—
The above view of the origin and nature of the mural/
sense, which tells us what we ought to do, and of the
conscience which reproves us if we disobey it, accords
well with what we seo of the early and undeveloped
condition of this faculty in mankind. The yirtues
which must be practised, at least generally, by rude men,
go that they may associate in a body, are those which are

% Dy, Prosper Despine in his  worst criminals, who apparently. J
¢t Pa '.::llt‘r:]r.-ﬂin Naturelle,! 1868 have been entirely d.g_l.;g:um
(to‘i iy |1.D" 48 tom. il pe 169) conscience.
gives many eurious cases of the
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still recognised as the most important. Dut they are
practised almost éxclusively in relation to the men of
the same tribe; and their opposites are not regarded
as erimes in relation to the men of other tribes. No
tribe could hold together if murder, robbery, treachery,
&c., were common ; consequently such erimes within
the limits of the same fribe “are branded with ever-
“lasting infamy ;" but exeite mo such sentiment
beyond these limita. A North-American Indian is
well pleased with himself, and is honoured by others,
when he sealps a man of another tribe; and a Dyak
cuts off the head of an unoffending person, and dries
it ag a trophy. The murder of infants has prevailed
on the largest scale thronghout the world,™ and has
met with no reproach; but infanticide, especially of
females, has been thought to be good for the tribe, or
at least not injurious. Suicide during former times
was not generally considered as a crime,® but rather,
-from the courage displayed, as an hononrable act; and
it is still practised by some semi-civilised and savage
nations without reproach, for it does not obviously

M Bea an able article in the discussion on Suicide in Lecky's

¢ North British Review,’ 1867, 1.
495, Bee also Mr. W, Bagehot's
articles on the Importance of Obe-
dience and Coherence to Primi-
tive Man, in the * Fortnightly
Review,' 1867, p. 529, and 1865,
i 4nr'? foe,

™ The fullest account which
I have met with is by Dr. Ger-
Iand, in his * Uebor ‘dan Anss-
terben der Naturvislker, 1863 ;
it I shall have to rocur to the
subject of infanticide in a futurs
chapter,

® Bee the very interesting

¢ History of Buropean Morals
vol. i, 1868, p. 223 r‘ﬁ'lll‘l.
respect to savages, Mr. Winwood
Feade informs me that the
negroes of West Africa often
commit suicide. It iz well
Imown how common it was
ameongst the miserable aborigines
of South America ﬂ!ter thc, .
Spanish conguest., For New
Zealand, see the voyage of the
« Navara,” and for the Alentian
Tslands, Miller, o8 qu::ne.l by
Houzean, *Les Facultés Men-
tales, &e., tom. 1. P 134,
¥ 2
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concern others of the tribe. It has been recorded that
an Indian Thug conscientiously regretted that he had
not robbed and strangled as many travellers as did
his father before him. In a rude state of civilisation
the robbery of strangers is, indeed, generally considered
as honourable.

Slavery, althongh in some ways beneficial during
ancient times,® 18 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 race
different from that of their masters. As barbarians
do not regard the opinion of their women, wives
are commonly treated like slaves. Most savages are
utterly indifferent to the sufferings of strangers, or
even delight in witnessing them.- It is well knowR
that the women and children of the North-Ameries1s
Indians aided in torturing their enemies. Sowi8
savages take a horrid pleasure in cruelty to animals,™
and humanity is an unknown virtue. Nevertheless,
besides the family affections, kindness is common,
especially during sickness, between the members of the
same tribe, and is sometimes extended beyond these
limits. Mungo Park’s touching account of the kindness
of the negro women of the interior to him is well known,
Many instances could be given of the noble Edelitﬁ- of
savages towards each other, but not to strangers:
common experience justifies the maxim of the
Spaniard, Never, never trust an Indian” There
cannot be fidelity without truth ; and this fundamental

# gee Mr. Bageliot, * Physics Hamilten's  account of (he

- = CaiTi i .
oolities, 1872, pe 72 Kaflire, *Anthropological Re-
E-l'lﬁ ].EL;L %_ur instance Mr. ‘L-lE'l-\.'; Iﬂiﬁ, Poxv. |
]
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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 practized 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 goon a8 a tribe has a recognised leader, disobedience
becomes a crime, and even abject submission is looked
at as a sacred virtue.

As during rude times no man can be useful or faith-
ful to his tribe withont courage, this quality has
universally been placed in the highest rank; and
althongh in civilised countries a good yet timid man

finy be far more uséful to the community than a brave
ae, we cannot help instinctively honouring the latter
weve a coward, however benevolent. Prudence, on the
gther hand, which does not concern the welfare of others,
~ though a very useful virtue, has never been highly
esteemed. As noman 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 justly 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
religions motive, swings suspended by a hook buried in
his flesh. , .

The other 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 civilised nations.
The greatest intemperance is no reproach with savages.
Utter licentionsness, and unnatural crimes, prevail
to an astounding extent®® As soon, however, as
. marriage, whether polygamous, or MONoZamons,
becomes common, jealousy will lead to the ineul-
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 requires self-command ; therefore it
has been honoured from a very early period in the
moral history of eivilised man. As a consequence of
this, the senseless practice of celibacy has been ranked
from a remote period as a virtne® The hatred of
indecency, which appears to us so natural ag to _be
thought innate, and which is so valuable an aid o
chastity, iz & modern virtue, appertaining exclusively,
as Sir G. Btaunton remarks,™ to civilised lifa, i
ghewn by the ancient religious rites of variong na.tiﬁn;i;-‘

by the drawings on the walls of Pompeii, ang by the »

practices of many gavages, ‘

We have now seen that actions are regarded by
savages, and were probably so regnrdred by primeval
man, as good or bad, solely as they obviously affect the
welfare of the tribe,—not that of .t]m speeies, nor that
of an individual member u1f the tribe. This conelusion
agrees well with the hj:l:ef that the so-called moral
cense is aboriginally derived 1:rﬁm the social instinets,
for both relate at first exclusively to the community.

‘Lennan has given pean Morals' wol, i, 1869, P
=My, M EFfer;ﬂg“’.“ 1865, p. 108

(b et of acbon ** Eubassy t Chinay vol i
i,hriﬁ. head. > \

3 LEE‘.“C?- ‘Hiﬁtﬂl}' of Euro-

¥
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: The chief canses of the low morality of sayages as
judged by our standard, are, firstly, fhe confinement
of sympathy to the same tribe. Secondly, powers ©
reasoning insufficient to recognise the hanr‘i;g of many
virtues, especially of the self-regarding virtues, on the
general welfare of the tribe. Bavages, for instance
fail to trace the multiplied evils consequent on & wanb
of temperance, chastity, &c. And, thirdly, weok
power of gelf-command ; for this power has not beent
strengthened throngh long-continued, perhaps 2~
herited, habit, instruction and religion,

I have entered into the above details on the im-
morality of savages® because some authors have
recently taken a high view of their moral nature, 0F
have attributed most of their erimes to mistaked
benevolence.!® These authors appears to rest their
conclusion on savages possessing those virtues whic
are serviceable, or even necessary, for the existence ©
e family and of the tribe,—qualities which they un~
doubtedly do possess, and often in a high degree.

Concluding Remarks.—It was assumed formerly DY
philosophers of ‘the derivative ** school of morals that
the foundation of morality lay in a form of Selfishness;
but more recently the “ Greatest happiness principle ”
has been brought prominently forward. It is, Low=
ever, more correct to speak of the latter principle 88
the standard, and not as the motive of conduct.

® Hee on this subject copions it This term is used in oo able
evidence in Chap. vii. of Sir J. article in the ¢ Westminster
Lubbock, ‘Origm of Civilisa- eview,” Oect, 1869, P.
tion, 1870, For the * Greatest huppinces

 Tor instance Lecky, © Hist: “ nrinciple,” Eee J. B Mill,
Furopean Morals? vol, i, p, 124, ¢ Utilitarianism,” p- 17.
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Nevertheless, all the authors whose wor}ﬂ;r: I have con-
sulted, with a few exceptions,** write as if there mus_t
be a distinet motive for every action, &ﬂd‘thﬂt this
must be associated with some pleasure or dlsp!ensure.
But man seems often to act impulsively, that is from
instinet or long habit, without any consciousness of
pleasure, in the same manner as does probably a beaiul'
ant, when it blindly follows its instinets. Under cir-
cumstances of extreme peril, ag 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 dissatisfaction
which he might subsequently experience if he did n{ft
make the attempt. Should he afterwards reflect over ]Euﬂ
own conduct, he would feel that there lies within him
an impulsive power widely different from a search after
pleasure or happiness ; and this seems to be the deegily
planted social instinct. 4
In the case of the lower animals it seems much -

« * Mill recognizes (* System of
Logic,! vol. 1i. p. 422) in the
clearest manmer, that actions
may be performed. throngh
habit without the anticipation
of pleasure. Mr., H. Bidgwick
also, in his Fssay on Pleasure
and Desire (* The Contemporar
tleview,' A[')ril 155, p. 671),
remarks : *To sum up, in con-
* travention of the doctrine that
“our conscious active impulses
“are always directed towards
“the production of agreeable
“sensations in  ourselves, I
“would maintain that we find
*everywhere in consciousness
* extra-regarding  impulse, di-
“rected towards something that
“i& not pleasure; that in many

* cases the impulse is sp far in-
“compatible with the self-re-
“garding that the two do not
“easily coexist in the same
* moment of consciousness” A
dim feeling that our impulses
do not by any means always
arise from any contemporaneons
or anticipated pleasure, has, 1
cannot hut think, been one chiel

cause of the acceptance of the
Intnitive theory of morality, and
of the rejection of the utilitarian
or * Greatest happiness * theory.
With respect to the latter theary
the standard gpd the motive
of conduct have g doubt often
el confused, but they are
really in spmg degree blended,



Cuar, IV, MORAL SBENSE. 183

more appropriate to speak of their social instinets,
as having been developed for the general good rather
than for the general happiness of the species. The
term, general good, may be defined as the rearing of
the greatest number of individuals in full vigour and
health, with all their faculties perfect, under the con-
ditions to which they are subjected. As the social
instinets both of man and the lower animals have no
doubt been developed by nearly the same steps, it
wonld be advisable, if found practiecable, 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 fo save that of a fellow-
creature, it seems also more correct to say that he acts
for the general good, rather than for the general
happiness of mankind. No doubt the welfare and the
happiness of the individual usually coincide; and g
contented, happy tribe will flourish better than one
that is discontented and unhappy. We have seen that
even at an early period in 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
“ happiness prineiple” will have become a most im-
portant secondary guide and object; the social instinet,
however, together with sympathy (which leads to our
regarding the approbation and disapprobation of
others), having served as the primary impulse and
guide. Thus the reproach is removed of laying the
foundation of the noblest part of our nature 1n 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 dissatisfaction felt when
prevented, be ealled selfish.

The wishes and opinions of the members of the same
community, expressed at first orally, but later by
writing also, either form the sole guides of our conduet,
or greatly reinforce the social instinets ; such opinions,
however, have sometimes a tendency directly opposed
to these instinets. This labter fact is well exemplified
by the Law of Honour, 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 withe true morality, has cansed
many a man more agony than a real crime. We
recognise the same influence in the burning sense of
shame which most of us have felt, even after the
interval of years, when calling to mind some accidents
breach of a trifling, though fixed, rule of etiquette. -
The judgment of the community will generally 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 ignovance and weak powers of
reasoning. Hence the strangest customs and super-
stitioms, 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 & Hindoo who breaks his caste, and in many other
such ecases. It would be difficult to distingunish
between the remoree felt by a Hindoo who has yielded
to the temptation of eating uneclean 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 ‘absurd 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
constantly inculcated during the early years of life,
whilst the brain is impressible, appears to acquire
almost the nature of an instinet; and the very essence
of an instinet 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;** nor, again, why similar differences prevail
even amongst highly civilised nations. Enowing how
firmly fixed many strange customsand superstitionshave
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 innate, although

,, they® “ere not valued by man in his early condition.

Notwithstanding many sources of doubt, man can
generally and readily distinguish between the higher
and lower moral rules. The higher are founded on the
social instinets, and relate to the welfare of others.
They are supported by the approbation of our fellow-
men and by reagon. The lower rules, 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

4 Good instamees are given more fully in his ¢ Contributions

- by Mr. Wallace in *Scientific  to the Theory of Natural Selec-

Opinion,’ Sept. 15, 1869; and  tion,’ 1870, p. 353.
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united inte larger communities, the simplest reason
would tell each individual that he ought to extend his
social instinets and sympathies to all the members of
the same nation, though personally unknown to him.
This point being once reached, there is only an
artificial barrier to prevent his sympathies extending
to the men of all nations and races. If, indeed, 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 to
most of the Gauchos of the Pampas. This virtue, ong

of the noblest with which man is endowed, seems to™.,

arise incidentally from our sympathies becoming more
tender and more widely diffused, until they are ex-
tended to all sentient beings. As soon as this virtue is
honoured and practised by some few men, it spreads
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
# ging that made the past so pleasant to ns.”* What-
ever makes any bad action familiar to the mind,
renders its performance by so much the easier. As
Mareus Aurelius long ago said, “Such as are thy

# Tennysonm, * Tdylls of the King," p, 244,

W

!
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¢ habitual thonghts, such also will be the character of
¢ thy mind; for the soul is dyed by the thoughts.”
Our great philosopher, Herbert Spencer, has recently
explained his views on the moral sense. He says,'
¢ [ believe that the experiences of utility organised
“and consolidated through all past generations of the
“ human race, haye been producing corresponding
“ modifications, which, by continued transmission and
“ gecumulation, have become in us certain faculties 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 -
virtnous tendencies being more or less strongly in-
herited ; for, not to mention the various dispositions
and Labits transmitted by many of our domestic animals
to their offspring, I have heard of authentic cases in
which a desire to steal and a tendency to lie appeared

_to run in families of the upper ranks; and as stealing

.,

is a rare crime in the wealthy classes, we can hardly
account by accidental coincidence for the tendency
oceurring 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 tendencies is known to most of those who have
suffered from chronic derangements of the digestion or
liver. The same fact is likewise shewn by the * per-
“ yersion or destruction of the moral sense being often
“one of the earliest symptoms of mental derange-

* *The Thoughts of the was bo 121.
Emperor M. Aurelius Antoni- “ L-;?t.e:; Me. Mill in Bain's
nus, Eng. translat., 2nd edit, *Mental and Moml Science,
1869, p. 112, Marcus Avirelius 1864, p. 722
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«ment ;" and insanity is notoriously often inherited.

Except through the principle of the transmission of°

moral tendencies, we cannot understand the differences
believed to exist in thiz respect between the various
races of mankind. .
Even the partial transmission of virtuous tﬂﬂ‘l‘?ﬂmes
would be an immense assistange to the primary
impnlse derived directly and indireetly from the social
instinets. Admitting for a moment that virtuous
tendencies are inherited, it appears probable, at least
in such cases 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
game family, and in a quite subordinate degree, or not
at all, by the individuals' possessing such virtues
having succeeded best in the struggle for life. %:ljr
chief source of doubt with respect to any such Ip-
heritance, is that senseless customs, superstitions, and
tastes, such as the horror of a Hindoo for unclean
food, ought on the same principle to be transmitted.
1 h:werm?t met with any evidence in support of the
transmission of superstitions customs or senseless
habite, although in itself it is perhaps not less
probable than 1t-hu1f animals should acquire inherited
tastes for certain kinds of food or fear of certain foes.

Fi‘null}' the social instinets, which no doubt were
acquired by man as by the lower animals for the good
of the community, will from the first have given 10
him some wish to aid his fellows, some feeling of
sympathy, and have compelled him

] to regard theit
" Maudsley, * Body and Mind,' 1870, p. 60,

&
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approbation and disapprobation. Such impulses will
have served him at a very early period as a rude rule
of right and wrong. Buf as man gradually advanced
3 in intelleetual power, and was enabled to trace the
| _-—more remote consequences of his actions; as he ac-
quired sufficient knowledge to reject baneful enstoms
and superstitions; as he regarded more and more, not
only the welfare, but the happiness of his fellow-men ;
a8 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 other 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
gtandard of morality has risen since an early period in

the history of man.*

/ As a struggle may sometimes be seen going on

between the various instinets of the lower animals, it
is not surpriging that there should be a struggle in
man hetween his soecial instinets, with their derived
virtues, and his lower, though momentarily stronger
impulses or desires. This, as Mr. Galton ! has re-
marked, is all the less surprising, as man has emerged
from a state of barbarism within a comparatively
recent period. After having yielded to some tempta-

% A writer in the ‘North
Dritish Review® fJuly 1869, p.
981}, well capable of forming o
sound judgment, expresses him-
gelf strongly in favour of this
conclusion.  Mr, Lecky (* Hiat.
of Morals,’ vol. i, p. 143) seems

- 4o n certain extént to coincide

therein.
# Bug his remarkable work

oo * Hereditary Genius, 136,
n 340, The ﬁDuke of Argyll
%‘ Primeval Man,” 1868, . 188}
bins some good renarks on the
eontest in man's naturé between

right-and wWrong.
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tion we feel a sense of dissatisfaction, shame, re-
pentance, or remorse, analogous to the feelings cansed
by other powerful instinets or desires, when left
unsatisfied or baulked. We compare the weakened
impression of a past temptation with the ever present
social instinets, or with habits, gained in early youth
and strengthened during our whole lives, until they
have beceme almost as strong as instinets. If with
the temptation still before us we do not yield, it is
because either the social instinet or some custom is at
the moment predominant, or becanse we have 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 wounld canse us
suffering. Looking to future generations, there is
no cause to fear that the social instinets will grow
weaker, and we may expect that virtuouns habits will
grow stronger, becoming perhaps fixed by inheritance.
In this case the struggle between our higher and
lower impulses will be less severe, and virtue will be
trinmphant.

Summary of the last tiwo Chaplers—There can be no
doubt that the difference between the .mind of the
lowest man and that of the highest animal 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
gurdcn—thmlgh he could use stones for fighting or
for breaking open mnuts, yet that the thought of
fashioning & stone into a tool was quite beyond his
scope. Still less, as he would admit, eounld he follow
ont a train of metaphysical reasoning, or solve &
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mathematical problem, or reflect on God, or admire
a grand natural scene. Some apes, however, would
probably declare that they conld 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 lives 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 quitc
beyond their comprehension.

Nevertheless the difference in mind between man
¢nd the higher animals, great as it is, certainly is one
of degree and not of kind. We have seen that the
senses and intuitions, the various emotions and
faculties, such as love, memory, attention, curiosity,
imitation, reason, &e., of which man boasts, may be
found in an ineipient, 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 jackal.
If it conld be proved that certain high mental powers.
such as the formation of general concepts, self-con-
sciousness, &o., were absolutely peculiar to man, which
seems extremely donbtful, it is not improbable that
these qualities are merely the incidental results of
other highly-ndvanced intellectual faculties ; and these
again mainly the result of the continned use of a
llerfuet lnnguagc_ At what age does the new-lorn

VOL. L 0
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could make other apes understand by cries some of
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expressing definite ideas by definite sounds had never
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were ready to aid their fellow-apes of the same troop
in many ways, to risk their lives for them, and to take
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also capable of some inherited improvement, as we seo
in the domestic dog compared with the wolf or jackal.
If it could be proved that certain high mental powers.
siuch as the formation of general concepts, self-con-
sciousness, &e., were absolutely peculiar to man, which
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VOL. I 0
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infant possess the power of abstraction, or become
gelf-conseions, and reflect on its own existence? We
cannot answer; nor can we answer in regard to the
aseending organic scale. The half-art, half-instinet of
langnage still bears the stamp of its gradual evolution.
The ennobling belief in God is not universal with
man; and the belief in spiritual agencies naturally
follows from other mental powers. The moral sense
perhaps affords the best and highest distinetion be-
tween man and the lower animals; but I need say
nothing on this head, as I have so lately endeavoured
to shew that the social instinets,—the prime principle
of man’s moral constitution **—with the aid of active
intellectual powers and the effects of habit, naturally
lead to the golden rule, *“ As ye would that men should
do to you, do ye to them likewise;” and this lies at”
the foundation of morality.,

In the next chapter I shall make some few remar ks
on the probable steps and means by which the several
mental and moral faculties of man have heen gradually
evolved, That such evolution is at least possible,
onght not to be denied, for we daily see these faculties
developing in every infant ; and we may trace a perfect
gradation from the mind of an utter idiot, lower than
that of an animal low in the secale, to the mind of a
Newton,

@ ¢The Thoughts of Marcus Aurelius” &ec., 1. 139,
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CHAPTER Y.

Oy Tae DEVELOPMENT OF THE INTELLECTUAL AND
Morar. Facurrres punmve PRIMEVAL AND
Crviuisep Trues.

Advancement of the intellectual powers throngh natural selection—
Importance of imitation—8ocial awd morsl faculiies—Their
development within the limits of the same fiitle—Natmal
selection as affecting civilised nations—Evidence that civilisecd
uations were once barbarons.

Tue subjects to be discussed in this chapter are of
the highest interest, but are treated by me in an im-
erfect and fragmentary manner. Mr. Wallace, in an

‘admirable paper before referred to,! argues that man,

after he had partially acquired those intellectual and
moral faculties which distingnish him from the lower
animals, would have been but little liable to bodily
modifications through natural selection or any other
means. For man is enabled through his mental
faculties * to keep with an unchanged body in harmony
“ awith the changing universe.” He has great power
of adapting his habits 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 food otherwise
indigestible. He aids hig fellow-men in many Wways,

1 ¢ Anthropolosical Review,! May 1864, p. clviii.
o 2
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and anticipates future events. Even at a remote
pﬂrind he practizsed some division of labour.

The lower animals, on the other hand, must have
their bodily structure modified in order to survive
under greatly changed conditions. They must 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 eolder eclimate,
they must become clothed with thicker fur, or have
their constitutions altered. If they fail fo be thus
modified, they will cease to exist.

The ecase, however, is widely different, as DMr.
Wallace has with justice insisted, in relation to the
intellectnal and moral faculties of man, These
faculties are variable; and we have every reasen-t6
helieve that the variations tend to be inherited®
Therefore, if they were formerly of high importance
to primeval man and to his ape-like progenitors, the!,r‘ :
would have been perfected or advanced through
natural selection. Of the high importance of the
intellectnal faculties there can be no doubt, for man
mainly owes to them his predominant position in the
world. We can see, that in the rudest state of society
the individuals who were the must sagacious, w]:;g’
invented and used the best weapons or traps, and who
were best able to defend themselves, would rear the

oatest mumber of offspring. The tribes, whieh
included the largest number of men thus endowed,
would inerease in number and supplant other tribes. g
Numbers [Inpen{"l primarily on the means of subsistence, /
and this dclli‘-lltfﬂ partly on the physical nature of the
put in a much higher degree on the arts.

conntry,



Cuar, V. INTELLECTUAL FACULTIES. 197

which are there practised. As a tribe increases and is
victorions; it is often still further increased by the
abgorption of other tribes® The stature and strength
of the men of a tribe are likewise of some importance
for its suecess, and these depend in part on the nature
and amount of the food which can be obtained, In
Enrope the men of the Bronze period were supplanted
by a race more powerful, and, judging from their
sword-handles, with larger hands;® but their snceess
was probably still more due to their superiority’ in
the arts,

All that we know about savages, or may infer from
their traditions and from old monuments, the history
of which is quite forgotten by the present inhabitants,
shew that from the remotest times successful tribes
have supplanted other tribes. Relies of extineb or
HMorgotten tribes have been discovered throughout the

reivilised regions of the earth, on the wild plains of
' America, and on the isolated islands in the Pacific

Ocean. At the present day ecivilised nations are
everywhere supplanting barbarous nations, excepting
where the climate opposes & deadly barrier; and they
succeed mainly, thongh not exelusively, through their
arts, which are the products of the intellect. It 18
therefore, highly probable that with mankind the
intellectual faculties have been mainly and gradually
Perff%ﬂfﬂﬂ throngh natural selection; and this con-
clusion is sufficient for our purpose. Undoubtedly it -
would be interesting to trace the development of each

, After & time the members are the co-descendants ot e
ot tribes which are absorbed info.  same ancestors,
another tribe assume, as Sir ! Morlot, *Soc. Vaud. e
H.,-ur;_l,r M:_l.inu remarks (* Ancient  Nat.! 1860, p. 2894,
Law,” 1861, p. 131}, that they
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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 very early period), the principle of imitation, and
reason, and experience would have increased, and
much modified the intellectual powers in a way, ¢f
which we see only traces in the lower animals. | :‘tpgs
are much given to imitation, as are the lowest savages;
and the simple fact previously referred to, that after a
fime no animal can be caught in the same place by
the sume sort of trap, shews that animals learn by
experience, and imitate the cantion of others. Now, if

. gome opne man in a tribe, more sagacious than thg- %

others, invented a new snare or weapon, or othel,
means of attack or defence, the plainest self-interest,

without the assistanee of much reasoning power, would -

prompt the other memberz to imitate him; and gl]
would thus profit. The habitual 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 inerease in number, spread, and
supplant other tribes. In a tribe thus rendered more
numerous there would always be a rather greater
chance of the birth of other superior and inventive
members. If such men left children to inherit their
mental superiority, the chance of the birth of sti]]
more ingenions members would be somewhat better,
and in & very gmall tribe decidedly better. Even if
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 and breeding from
the family of an animal, which when slanghtered was

found to be valuable, the desired character has been
obtained.

Tarning now to the, social and moral faculties. In
order that primeval men, or the ape-like progenitors of
man, shonld become soeial, they must have acquired
the same instinctive feelings, which impel other

imals to live in a body: and they no doubt ex-
hibited 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 warned each other of danger, and
have given mutual aid in attack or defence. All this

rimplies some degree of sympathy, fidelity, and courage.

piuch social qualities, the paramount importance of

which to the lower animals is disputed by no one, Were

; no doubt ncquired ]J}" the P[Dgeniturg of man in a

gimilar manner, namely, through natural gelection,
aided by inherited habit. When two tribes of primeml
man, living in the same country, came into cOM=
Pﬁ‘titiun, if (other circumstances being equal) the one
tribe included a great number of courageons, syWpa~
thetic and faithful members, who were always ready fo
warn each other of danger, to aid and defend ench
other, this tribe would succeed botter and conquer e
other. Let it be borne in mind how ﬂ.ll-ij1111'“‘-['*-"?"’:'Lt i
the never-ceasing wars of savages, fidelity and courase
must be. The advantnge which disciplined soldiers
have over undisciplined hordes follows chiefly from the

* I have given instances in my ¢ Variation of Apimals under
Domestication,’ vol. il p. 196, . : fil
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confidence which each man feels in his ecomrades.
Obedience, as Mr, Bagehot has well shewn,® iz of the
highest value, for any form of government is better
than none. Selfish and contentious people will not
cohere, and without coherence nothing can be effected.
A tribe rich in the above qualities wonld spread and
be victorions over other tribes: but in the course of
time it would, judging from all pust history, be in its
turn overcome by some other tribe still morg 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
how was the standard of excellence raised? T i
extremely doubtful whether the offspring of t}e mori B
sympathetic and benevolent parents, or of thog, whad

were the most faithful to their comrades, would be .

reared in greater numbers than the children of selfish
and treacherous parents belonging to the same i,
He who was ready to sacrifice his life, ag many a
savage has been, rather than betray hig comrades,
would often leave no offspring to inherit his noble
nature. The bravest men, who were always willing to
come to the front in war, and who frecly risked their
lives for others, would on an average perish iy larger
numbers than other men. Therefore it ]_Lgr{]_]}, R
probable, that the number of men gifteq with guch
virtues, or that the standard of their Exﬂellence' aatld

5 Bee n remarkable series of Nov, 1867, April 1
¥

I iti ¥ 13868 3
i ¢ Physies and Politics”  July 1, 1869 Biips 15 :
;h‘iﬁu?k‘nﬂiighr]y Review,! published, ~° °° Separately

%

o
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bo inereased through natural selection, that is, by the
.gurvival of the fittest ; for we are not here speaking of
one tribe being vietorious 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
ean trace some of the probable steps. In the first
place, as the reasoning powers and foresight of the
members became improved, each man would =oon
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 benevolent
actions certainly strengthens the feeling of sympathy
which gives the first impulse to benevolent actions.
?‘I[ahits, moreover, followed during many gencrﬁtiﬁﬂs
inyobably tend to be inherited.

' But another and much more powerful stimulus to
fthe development of the social virtues, is afforded by
the praise and the blame of our fellow-men. To the
instinet 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
instinet no doubt was originally acquired, like all the
other social instincts, through natural selection. At
how early a period the progenitors of man in the
course of their {lavelopmmt, became cnpuhle of feeling
and being impelled by, the praise or blame of their
fellow-creatures, we cannot of course say. bDub it
appears that even dogs appreciate encouragement,

raise, and blame, The rudest savages feel the
gentiment of glory, as they clearly show by praserving



202 THE DEECENT OF MAN. Panr 1.

the trophies of their prowess, by their habit of ex-
cessive boasting, and even by the extreme care which
they take of their personal appearance and decorations ;
for unless they regarded the opinion of their comrades,
such habits would be senseless, '
They certainly feel shame at the breach of gome of
their lesser rules, and apparently remorse, as shewn by
the case of the Australian who grew thin and could
not rest from having delayed to murder some other
woman, so as to propitiate hizs dead wife's gpirit,
Though I have not met with any other recorded case,
it is searcely credible that a savage, who will sacrifice
hig life rather than betray his tribe, or one who will
deliver himself up as a prisoner rather than break his
parole,” would not feel remorse in his inmost soul, if
he had failed in a duty, which he held sacred, 3
We may therefore conclude that primeval man, at a
very remote period, was influenced by the prﬁisa Y
blame of his fellows. It is obvious, that the members

of the same tribe would approve of conduet which
appeared to them to be for the penerql good, and
would reprobate that which appeared evil, my, g
good unto others—to do unto others e l;
they should do unto you—is the foup b on

morality. It is, therefore, hardly possible ine of
aggerate the importance during rude tiiriog it t]:. ex-
of praise and the dread of blame, A e -hﬂ love
not impeued by any deep, inﬁtﬁlctiva fa:{iﬂ Wiy
gacrifice his life for the good of others, yef ng, to
to such actions by a eense of glory, w““l?ia ]!Dugg'd
example excite the same wish for glary by his

in “thﬁr.men,

® Mr, Wallace gives coses in  of Napurg)

his® Contributions to the Theory. 354, Ef"ﬂ""'zﬂ':m':' 1870, p. /

e
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and wonld strengthen by exercise the noble feeling of
admiration. He might thus do far more good to his
tribe than by begetting offspring with a tendency to
inherit his own high character.

With increased experience and reason, man perceives
the more remote consequences of his actions, and the
self-regarding virtues, such as temperance, chastity,
&e., which during early times are, as we have before
seen, utterly disregarded, come to be highly esteemed
or even held sacred. I 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
instinets, largely gunided by the approbation of our
fellow-men, ruled by reason, self-interest, and in later
times by deep religious feelings, and confirmed by
instruetion and habit.

It mmst not be forgotten that although a high
atandard of morality gives but a slight or no advantage
to each individnal man and his children over the other
men of the same fribe, yet that an inerease in the
number of well-endowed men and an advancement in
the standard of morality will certainly give an immense
advantage to one tribe over another. A tribe including
many members who, from possessing in a high degree
the spirit of patriotism, fidelity, obedience, courage,
and sympathy, were always ready to aid one another,
and to sacrifice themselves for the common good,
wonld be victorious over most other tribes; and this
would be natural selection. At all times thronghout
the world tribes have supplanted other tribes; and as
morality is one important element in their success,
the standard of morality and the mumber of well-
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endowed men will thus everywhere tend to rise and
increase,

It is, however, very difficult to form any judgment
why one 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
discovered several centuries 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,” “ the greatest part
*of mankind has never shewn a particle of desire that
“its civil institntions should be improved.,” Progress
seems to depend on many concurrent favourable con-
ditions, far tog complex to be followed out. But it
has often been remarked, that a cool climate, frpm
leading to industry and to the various arts, has been
highly favourable thereto. The Esquimaux, pressed
by hard necessity, have succeeded in many ingenious
inventions, but their climate has been too severe for
continued progress. Nomadic habits, whether over
wide plaing, or through the dense forests of the
tropics, or along the shores of the sea, have in every
casé been highly detrimental. Whilst observing the
barbarous inhabitants of Tierra del Fuego, it struck
me that the possession of some property, a fixed abode,
ﬂ.]_l[]: the union of many families under a chief, were the
indispensable requisites for civilisation. Such habits
almost necessitato the cultivation of the ground ; and
the first steps in cultivation would probably result, a8

T f Ancient Law,' 1861, p. 22. ! Furtnightly Review,” Agpril 1s f

For  Mr. Dagehot's  remarks, 1868, po 452

b= o
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I have elsewhere shewn,® from some snch accident as
the seeds of a fruit-tree falling on a heap of refuse,
and producing an nnusually fine variety, The problem,
however, of the first advance of eavages towards
«givilisation is at present much too difficult to be
golved.

Natural Selection as affecting Civilised Nations.—1 have
hitherto only considered 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 diseussed by Mr, W. R. Greg,’ and
previously by Mr. Wallace and Mr. Galton.'® Most
of my remarks are taken from these three authors.
With savages, the weak in body or mind are soon
eliminated ; and those that survive commonly exhibit a
vigorous state of health, We civilised men, on the
gther hand, do our utmost to check the process of

,~elimination; we build asylums for the imbecile, the

maimed, and the sick; we institute poor-laws; and
our medical men exert their utmost skill to save the
life of every one to the last moment. There is reason

® ¢The Variation of Animals Feb. 1869, and by Mr. E. Ray
and Plants under Domestication,  Lankester in his * Comparative
vol. 1. 1. 309, Longevity, 1870, p. 125 Eimj*

* fFraser's Magazine, Sept. lar views appeared previously in

1868, p. 353, This article seems
ta have strock MAnY persons,
anid has given rise to two ro-
markable essays and a rejoinder
in the * Spectator, Oct. 9rd and
17th, 18&3;. It has also been
discussed in the Q. Journal of
Seience,’ 1869, p. 152, and by
Mr. Lawzon Tait in the * Dubilin

(). Journal of Medical Science,

the *Australasian,’ July 13,
1867. 1 have borrowed idens
from several of these WFICIS.

0 For Mr. Wallace, see An-
thropalog. Review,' 12 JH'E-W
cited. Mr. Galton 1 HE{_"
millan’s Magnzine, Aug. 1:‘:: i:;
p. 818; also his great WOrk,
¢ Hereditary Genins,’ 1870,
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to believe that vaceination has preserved thousands,
who from a weak constitution would formerly have
sucenmbed to small-pox. Thus the weak members of
civilised societies propagate their kind, No one who

has attended 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 any one 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 instinet
of sympathy, which was originally acquired as part of
the social instinets, but subsequently rendered, in the
manner previously indicated, more tender and more
widely diffused. Nor could we check our sympathy,
even at the nrging of hard reason, without deteriora-
tion in the noblest part of our nature. The surgeon
may harden himself whilst performing an operation,
for he knows that he iz acting for the good of his
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
gurviving and propagating their kind; but there
appears to be at least onme check in steady action,
namely that the weaker and inferior members of
society do not marry so freely as the sound ; and this
cheek might be indefinitely increased by the weak in
body or mind refraining from marriage, though this is
more to be hoped for than expected.

In every country in which a large standing army is
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kept np, the finest young men are taken by the con-
seription or are enlisted. They are thus exposed to
early death during war, are often tempted into vice,
and are prevented from marrying during the prime of

~jife. On the other hand the shorter and feebler men,

with poor constitutions, are left at home, and con-
gequently have a much better chance of marrying and
propagating their kind.'

Man accumulates property and bequeaths it to his
children, so that the children of the rieh have an
advantage over the poor in the race for success,
independently of bodily or mental superiority. On
the other hand, the children of parents who are short-
lived, and are therefore on an average deficient in
health and vigour, come into their property sooner
than other children, and will be likely to marry earlier,
and leave a larger number of offspring to inherit their
inferior constitutions. But the inheritance of property
by itself is very far from an evil; for without the

 accumulation of capital the arts conld not progress;

and it is chiefly through their power that the civilised

. races have extended, and are now everywhere extending

their range, so as to take the place of the lower races.
Nor does the moderate accumulation of wealth interfere
with the process of selection. When a poor man
becomes moderately rich, his children enter trades or
professions in which there is struggle enough, so that
the able in body and mind succeed best. The presence
of a body of well-instructed men, who have not to
labour for their daily bread, is important to a degree

# Prof. H. Fick (‘Einfluss good remarks on this head, and

- der Waturwissensehaft aul dps  on other such points.

TRechty June, 1872) has some
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which eannot be over-estimated ; as all high intellectual
work is carried on by them, and on such work, material
progress of all kinds mainly depends, not to mention
other and higher advantages. No doubt wealth when

very great tends to convert men into nseless drones, ~

bat their number is never large; and some degree of
elimination here oceurs, for we daily see rich men, who
happen to be fools or profligate, squandering away
their wealth.

Primogeniture with entailed estates is a more direct
evil, though it may formerly have been a greab
advantage 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 ca
worthless eldest sons with entailed estates squander
their wealth. Buf here, as elsewhere, the relations o
civilised life are so complex that some cumpansn-t{}ri\
checks intervene. The men who are rich through
primogeniture are able to select generation after
generation the more beautiful and charming women ;
and these must generally be healthy in body and
active in mind. The evil consequences, such as they
may be, of the continued preservation of the game line
of descent, without any selection, are checked by men
of rank always wishing to increase their wealth and
power ; and this they effect by marrying heiresses.
But the daughters of parents who have produced
gingle children, are themselves, az Mr, Galton!® has
s]ua‘;.vn_. apt to be sterile; and thus noble families are

continually cut off in the direct line, and their wealtl

12 ¢ Hereditary Genius,” 1870, pp. 152-140,

!
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flows into some side channel; but unfortunately this
channel is not determined by superiority of any kind.
- Although eivilisation thus checks in many ways the
action of matural selection, it apparently favours the
better development of the body, by means of good
food and the freedom from oceasional hardships. This
may be inferred from civilised men having been found,
wherever compared, to be physically stronger than
savages.”” They appear also to have equal powers of
endurance, as has been proved in many adventurous
expeditions. Even the great loxury of the rich can be
but little detrimental; for the expectation of life of
our aristoeracy, at all ages and of both sexes, is very
little inferior to that of healthy English lives in the
lower classes. ™

We will now look to the intellectual faculties. If in
egch grade of society the members were divided into
two equal bodies, the one including the intellectually
guperior and the other the inferior, there can be little
doubt that the former would succeed best in all -
occupations, and rear a greater number of children.
Even in the lowest walks of life, skill and ability must
‘be of some advantage; though in many occupations,
owing to the great division of labour, a very small
one. Hence in civilised nations there will be some
tendeney to an increase both in the number and in the
standard of the intellectnally able. But I do not wish
to assert that this tendency may not be more than
counterbalanced in other ways, as by the multiplication

3 t{u’l_“'re?""gﬂu ‘Revue des  anthorities, in the table given in
Cours Scientifiques,’ 1867-68, p, ~Mr. E. R. Lankester's *Com-
ﬁaﬂ. & . parative Longevitys' 1870, p.

ce the fifth and sixth 115,

columns, compiled from good

YOL. T, P
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which cannot be over-estimated ; as all high intellectual
work iz carried on by them, and on such work, material
progress of all kinds mainly depends, not to mention
other and higher advantages, No doubt wealth when
very great tends to convert men into useless drones,
hut their number is never large ; and some degree of
elimination here oceurs, for we daily see rich men, who
happen to be fools or profligate, squandering away
their wealth.

Primogeniture with entailed estates is a more direct
evil, though it may formerly have been a great
advantage by the ereation of a dominant class, and
any government iz bebter 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 gemerally marry. Nor eapn—
worthless eldest sons with entailed estates squandey
their wealth, But here, as elsewhere, the relations o
civilised life are so complex that some Mmp%ﬂS&tﬁFi
checks intervene. The men who are rich I;hmugh\
primogeniture are able to select generation after
generation the more beautiful and charming women ;
and these must generally be healthy in body and
active in mind. The evil consequences, such ag they
may be, of the continued preservation of the same line
of descent, without any selection, are checked by men
of rank always wishing to increase their wealth and
power; and this they effect by marrying heiresses,
But the danghters of parents who have produced
single children, are themselves, as Mr, Galton1® s
shewn, apt to be sterile; and thus noble families gre
continnally cut off in the direct line, and theiy wealth

1« Hereditary Geniug 1870, pp. 132-140,
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flows into some side channel; but unfortunately this
channel is not determined by superiority of any kind.
* Although eivilisation thus checks in many ways the
action of natural selection, it apparently favours the
- better development of the body, by means of good
food and the freedom from oceasional hards]ﬁps. This
may be inferred from civilised men having been found,
wherever compared, to ke physically stronger than
savages.”® They appear also to have equal powers of
endurance, a8 has been proved in many adventurous
expeditions. Even the great luxury of the rich can be
but little detrimental; for the expectation of life of
our aristocracy, at all ages and of both sexes, is very
little inferior to that of healthy English lives in the
lower classes.™
We will now look to the intellectnal faculties. Ifin
esch grade of society the members were divided into
two equal bodies, the one including the intellectually
gmperior and the other the inferior, there ean be little
doubt that the former would succeed best in all
occupations, and rear a greater number of children.
Even in the lowest walks of life, skill and ability must
be of some advantage; though in many occupations,
owing to the great division of labour, a very small
one. Hence in civilised nations there will be some
tendeney to an inerease both in the number and in the
standard of the intellectually able. But I do not wish
to assert that this tendency may not be more than
counterbalanced in other ways, as by the multiplication
¥ Quatrefages, “Revue des  anthorities, in the table given in
(iours Seientifiques, 186768, p. - Mr. E. R, Lankester's *Com-
parative Longevity,’ 1870, p.
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of the reckless and improvident ; but even to such as
these, ability must be some advantage.

It has often been objected to views like the fore-
going, that the most eminent men who have ever lived
have left no offspring to inherit their great intellect.
Mr. Galton says,' “I regret I am unable to solve the
“gimple question whether, and how far, men and
#women who are prodigics of genins are infertile. I
“have, however, shewn that men of eminence are by
“no means so.” Great lawgivers, the founders of
beneficent religions, great philosophers and discoverers
in science, aid the progress of mankind in a far higher
degree by their works than by leaving a numerons
progeny. In the case of corporeal structures, it is
the ‘selection of the slightly better-endowed and the
elimination of the slightly less well-endowed indi-

viduals, and not the preservation of Btmngly-mnrkq.i'

anid rare anomalies, that leads to the advancement of a
gpecies.’® So it will be with the intellectual faculties,

- gince the somewhat abler men in each grade of society -

gneceed rather better than the less able, and con-
sequently increase in number, if not otherwize pre-
yented. When in any nation the standard of intellect
and the number of intellectual men have increased, we
may expect from the law of the deviation from an
average, that prodigies of genius will, as shewn by
Mr. Galton, appear somewhat more frequently than
before.

In regard to the moral gqualities, some climination of
the worst dispositions is always in pProgress even in
the most civilised nations., Malefactors are executed,

1 ¢ Flereditary Geniug,’ 1870, " “Origin of Species® (fiftl

p. 330. edition, 1869), p. 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 Lloody end.
The restless who will not follow any steady occupation
—and this relic of barbarism is a great check to
eivilisation **—emigrate to newly-settled 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
188 years; whilst for the rural labourers of England
at the same age it is 40-59 years.”® Profligate women
bear few children, and proflignte men rarely marry;
both suffer from disease. In the breeding of domestic
animals, the elimination. of those individuals, though

few in number, which are in any marked manner

inferior, is by no means-an nnimportant element
#owards success. This especially holds good with
injurious characters which tend to reappear through
reversion, such as blackness in sheep ; and with man-
kind some of the worst dispositions, which oceasionally
without any assignable cause make their appearance in
families, may perhaps 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 the black sheep
of the family,

With civilised nations, as far as an advanced standard

]*;-1.'-3""“&5’;“-1‘3? Gieniug! 1870,  Statistics” In regard to profli-

7 f
p. 247, aacy, see Dr. Forn © L_nllgenu_: o
" B. Ray Lankester, “Com- Marringe on Mortality, ‘ Nat.

{~ )

'I-mﬂﬁ'qc Iﬂ}nﬂﬁ\-‘it}': 1870, I Agsoc. for the Promotion of

'115. The table of the intem- Social Science,’ 1858,

perate is from Neison's * Vital 9
£ »
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of morality, and an increased number of fairly good
men are concerned, natural selection apparently 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 lead to the advance of morality, namely,
the approbation of our fellow-men—the strengthening
of onr sympathies by habit—example and imitation—
reason—experience, and even self-interest—instruction
during youth, and religious feelings,

A most important obstacle in civilized-countries to
an inerease in the number of men of a superior class
has been strongly insisted on by Mr, Greg and Mr.
Galton,” 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,

THE DESCENT OF MAN.

who are genemlly otherwise virtuous, marry late sl

life, so that they may be able to support themselve:
and their children in comfort., Those who mn.rr;
early produce within a given period not only a greater
number of generations, but, as shewn by Dr. Duncan,®
they produce many more children. The children,
moreover, that are born by mothers during the prime
of life are heavier and larger, and therefore probably
more vigorous, than those born at other periods.
Thus the reckless, degraded, and often viecious mem-
bers of society, tend to increase at a quicker rate than

# ¢« Fraser's Magazine,’ Sept.
1868, p. 568, * Macmillan’s
ME;":I:'IEIII.L': Avg. 1865, p. 318
he Hev, F. W. Farrar (" Fraser's
Mag.,! Aug. 1870, p 264 takes

erent ViEw.
nti‘l’ﬂ‘til’ji the Laws of the Fer-
tility of Women, in ‘Transact.

Royal Soc,' Edinburgh, vol.
XXIV. P 2873 nuw poblished
separately under the title of
* Fecundity, Fertility, and Ste-
rlity,) 1871. Bee, alio, Mr.
Galton, ¢ Hereditary Genius,' pi»
362-357, for obeervations to tho
above effect,
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the provident and generally virtuous members, Or as

My, Greg puts the case: ““The careless, squalid, un-

¢ agpiring Irishman multiplies like rabbits: the frugal;
““foreseeing, self-respecting, ambitions Scot, stern in
“his morality, spiritual in his faith, sagacions and
¢ disciplined in his intelligence, passes his best years
“in struggle and in celibacy, marries late, and leaves
“ few behind him. Given a land originally peopled by
“ga thousand Saxons and a thousand Celts—and in a
* dozen generntions five-sixths of the population would
“be Celts, but five-sixths of the property, of the
“ power, of the intellect, would belong to the one-
“gixth of Saxons that remained. In the eternal
“ gtrugole for existence,’ it would be the inferior and
“Jess fayoured race that had prevailed—and prevailed
# by virtue not of its good qualities but of its fanlts.”

| 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
crowd into towns, and it has been proved by Dr. Stark
from the statistics of ten years in Scotland,” that at
all 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
“ the 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,
relatively to those in the country. With women,
marriage at too early an age is highly injurious ; for

# ¢ Tenth Annual Report of Births, Deaths, &e., in Scotland,
1867, | xxix.
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it has been found in France that, “twice as many
“wives under twenty die in the year, as died m‘:lf of |
¢ the same number of the unmarried.” The mortality,
also, of husbands under twenty is © excessively high,”**
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 better class would be only

slightly lessened.

It was established from an enormous body of sta-
tistics, taken during 1853, that the unmarried men
throughout France, between the ages of twenty and
eighty, die in a much larger proportion than the
married : for instance, out of every 1000 unmarried
men, between the ages of twenty and thirty, 11-5
annually died, whilst of the married only 65 rlievr].“*'L
A similar law was proved to hold good, during the
years 1863 and 1864, with the entire population aboye
the age of twenty in Seotland : for instance, out of
every 1000 unmarried men, between the apes of
twenty and thirty, 14-97 annually died, whilst of the
married only 7-24 died, that is less than half Dr,

Stark remarks on this, “Bachelorhood ig

more de-

* struetive to life than the most unwholesome trades,

= These gquotations are taken
from our highest authority on
sach  questions, namely, Dr,
Farr, in his paper *On the In-
fluence of Marriage on the Mar-
tality of the French People,
read before the Nat,” Assoc. for
the Promotion of Soclal Science,
1858,
. ® Dr. Farr,ibid. The quota-
tions given below are extracted

from the same striking paper.
have taken the EuI.-::m of
f-hct quinquennial means, given
i *The Tenth Annual Report
of Bl‘t't.hﬁ,. Deaths, &c., in Seot-
land,' 1867, e quetation
from Dir, Btark is copied from
an article in the * Daily News,’
Unt.llith, 1868, which Dr. Fare
considers very earcfully written.
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¢ g than residence in an unwholesome honee or district

. “where there has never been the most distant attempt

**af 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-

perate, profligate, and criminal c¢lasses, 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 infirmity 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 every one
Aynst have known instances of men, who with weak
lhealth during youth did not marry, and yet have
gurvived to old age, thongh remaining weak, and
therefore always 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 com-
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 dne 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 marriage state,
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and acting on all corporeal, intellectual, and moral
qualities.”* We may, therefore, infer that sound and
good men who out of prudence remain for a time
unmarried, do not suffer a high rate of mortality.

If the various checks specified in the two last
paragraphs, and perhaps others as yet unknown, do
not prevent the reckless; the vieious and otherwise
inferior members of society from increasing at a
quicker rate than the better class of men, the nation
will retrograde, as has too often occuired in the history
of the world. 'We must remember that progress is no
invariable rule. It is very difficult to say why one
civilised nation rises, becomes more . powerful, and
spreads more widely, than another; or why the same
nation progresses more quickly at one time than.at

another. We can only say that it depends on an
inerease in the actual number of the population, on

the nnmber of the men endowed with high intellectual
and moral faculties, as well as on their standard of
excellence, Corporeal structure appears to have little
influence, except so far as vigour of body leads to

vigour of mind.

It has been urged by several writers that ag high
intellectual powers are advantageous to a nation, the
old Greeks, who stood some grades higher in intellect

than any race that has ever existed ought, if the .

power of natural selection were real, to have risen still
higher in the scale, increased in number, and stoeked

= Dr. Dunean remarks (* Fe-
eundity, Fertility, &c., 1871, p.
#34) on this subject; " At every
# nog the healthy and beantiful
oo over from the unmarried
sgida to thu married, leaving
# theupmarried columns crowded

“with the sickly and unforte
“nnte."

H Bee the ingenious and origi-
nal argument on thia sulject by
Mr. Galtan, * Hereditary Genius,
pp. 340-349,

I
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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 favourable cir-
enmstances. Natural selection acts only tentatively.
Individuals and races may have aequired gertain in-
disputable advantages, and yet have perished from
failing in other characters. The Greeks may have
retrograded from a want of coherence between the
many small states, from the small size of their whole
country, from the practice of slavery, or from extreme
sensuality ; for they did not suceumb until *they
¢ were enervated and corrupt to the very core.” Al
The western nations of Europe, who now so im-
measurably surpass their former savage ngenitorﬂ.
and stand at the summit of civilisation, owe little or
none of their superiority to direct inheritance from the
.old Greeks, though they owe much to the writien
works of that wonderful people.

Who can positively say why the Spanish nation, so
dominant at one time, has been distanced in the race.
The uwakening of the nations of Europe from the dark
ages 18 a gtill more perplexing 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 ;** and
this could hardly fail to have had a deteriorating

: o] ] 4T 5 2 P : ¥l1=
v St 03, 3 15" et Bt ot . S0 C.

= ‘Hcreditu.r‘y Genius,! 1870, Lyell had already (° Principles

Ep, 457-839. The Hev. . W. of Gealozy,” vol. il 1858, . 485)
prrar (' Fraser's Maz' Aug. in o striking passage called
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influence on each successive generation. ];mriug this
sanme period the Holy Inquisition selected with extrema
care the freest and boldest men in order to burn or
imprison them. In Bpain alone some of the best
men—those who donbted and questioned, and without
doubting there can be no progress—were eliminated
during three centuries at the rate of a thousand a
year, The eyil which the Catholic Church has thus
effected is incaleulable, though no doubt counter-
balanced to a certain, perhaps to u large, extent in
other ways; nevertheless, Furope has progressed at an
unparalleled rate.

The remarkable success of the English as colonists,
compared to other European nations, has bean ascribed
to their “daring and persistent energy;” & resulg
which iz well illustrated by comparing the Progress of
the Canadians of English and French extraction ; hut
who ean say how the English gained theip
There iz apparently much truth in the bl
the wonderful progress of the United States,
as the character of the people, are the

ief that
28 well

: Tesults of
natural selection ; for the more energetie, restless, ang
courageous men from all parta of Europe haye S

grated during the last ten or twelye
that great country, and have there gy
Looking to the distant future, I do noet
Rev. Mr. Zincke takes an exageratad
BAYS a0 ¢ Al other geries of even

ceeeded begt o
think theg the
Tiew when he
“5—as that whic,

ttention to the evil influence of Magazing ! Ayt 5
:hu Holy Inguisition in having, Hea aigg,tl.;ntar;,"]gfﬂﬁ?r 825,
throngh selection, lowered the ism apd ol Life ?"51““
general standard of intelligence 1869, . 184, v Dec.
in Europe.

| {] y ast “‘rint i A
® Mr. Galton, ‘Macmillan’s States’ 1888, p, %rum the United

Energy F

generationg 4o
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“resulted in the enlture of mind in Greece, and that
“which resnlted in the empire of Rome—only appear
“to have purpose and value when viewed in connection
“with, or rather as subsidiary to . ... the great
“gtream of Anglo-Saxon emigration to the west.”
Obseure 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 intellectual, energetic, brave, patriotie, and
benevolent men, would generally prevail over less
favoured nations.

Natural selection follows from the struggle for
existence; and this from a rapid rate of increase. It
i impossible not to regret bitterly, but whether
wisely is another question, the rate at which man
tends to inerease; for this leads in barbarous tribes to
infanticide and many other evils, and in eivilised

ations to abject poverty, celibacy, and to the late
/marringes of the prudent. But as man 'suffers from
the same physical evils as the lower animals, he has no
right to expect an immunity from the evils consbquent
on the strunggle for existence. Had he not been sub-
jeeted during primeval times to mnatural selectiom,
assuredly he would never have attained to his present
rank. Since we see in many parts of the world
enormons areas of the most fertile land capable of
supporting numerons happy homes, but peopled only
by a few wandering 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 lu'm_er
animals, there has always been sufficient variability in
their intellectual and moral faculties, for a steady
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advance throngh natural selection. No doubt such
advance demands many favourable coneurrent eir-
cumstances; but it may well be doubted whether the
most favourable 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 instance, in parts of 8. 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 highly civilised nations continued progress 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
gucceed better in the long run than the inferior, and
leave a more numerous progeny, and this is a form of
natural selection. The more efficient canses of prcu'—'-LL
gress seem to consist of a good education during youth
whilst the brain is impressible, and of a high standard
of excellence, inculeated by the ablest and best men,
embodied in the laws, customs and tradifions of the
nation, and enforced by public opinion. It should,
however, be borne in mind, that the enforcement of
public opinion depends on our appreciation of the
approbation and disapprobation of others; and this
appreciation is founded on our sympathy, which it can
hardly be doubted was originally developed through
natural selection as one of the most important elements
of the social instinets.®

i T g much indebted to Mr.  also, Broea, fLes Sdlections,’ /

John Morley for some good cri- ¢ Revue d'Anthropologie,’ 1872. -
ticisms om this subjeet: see,

/

e
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On the evidence that all civilised nalions were oncs
barbarous.—The present subject has been treated in so
full and admirable o manner by Sir J. Lubboek,* Mr.
Tylor, Mr. M'Liennan, and others, that I need here

give only the briefest summary of their results. The

arguments recently advanced by the Duke of Argyll®

and formerly by Archbishop Whately, in favour of the
belief that man came into the world as a ecivilised

‘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 ecivilisation, and some may
have lapsed into utter barbarism, though on this latter
head I have met with no evidence. The Fuegians
were probably compelled by other conquering hordes
gettle in their inhospitable country, and they may
ve become in consequence somewhat more degraded ;
ut 1t would be difficult to prove that they have fallen
uch below the Botocudos, who inhabit the finest
parts of Brazil.

The evidence that all civilised nations are the
descendants of barbarians, consists, on the one side,
of elear traces of their former low econdition in still-
existing customs, beliefs, language, &c.; and on the
other side, of proofs that savages are independently
able to raise themselves a fow steps in the scale
of civilisation, and have actually thus risen. The
evidence on the first head is extremely curious, but
cannot be here given: I refer to such cases as that of
the art of enumeration, which, as Mr. Tylor clearly
shews by reference to the words still used in some

# +0n the Origin of Civilisa-  Nov. 26, 1867.

. tiony’ *Proe. Ethnological Soc.,’ # ¢ Primeval Man," 1863



2232 THE DESCENT OF MAX, Panr I

places, originated in connting the fingers, first of one

hand and then of the other, and lastly of the toes.

We have traces of this in our own deeimal system, and

in the Roman numerals, where, after the V., which

is supposed to be an abbrevated picture of a human - !
hand; we pass on to VI, &e., when the other hand no \]
doubt was used. So again, “ when we speak of three-
“geore and ten, we are counting by the vigcsimn.l e
“gystem, each score thus ideally made, standing for
#20—for ‘one man’ as a Mexican or Carib would put
“it.” %  According to a large and inereasing school of
-philologists, every language bears the marks of its
slow and gradunal evolution. Bo it is with the art
of writing, for letters are- rudiments of pictorial
representations. It is hardly possible to read ‘DMr.
M:Lennan's work? and not admit that almost L
civilised nations still retain traces of such rude hal§its

as the forcible capture of wives. What ancieyt }
nation, as the same author asks, can be named th

was originally monogamous? The primitive idea o '
justice, as shewn by the law of battle and other LE
eustoms of which vestiges still remain, was likewise

most rude, Many existing superstitions are the
remnants of former false religious beliefs. The
highest form of religion—the grand idea of God

8 ¢ Royal Institution of Great

Iritain, March 15, 1867,  Also,
¢ [tesearches into the Early His-
tory of Mankind,” 1865,

ﬂ ¢ Primitive Marriage,’ 1865,
&g, likowise, an excellent urliclu,
idently by the same: author,
?:“:E::r‘jﬁiﬁth British Review,’
July, 1860, Also, Mr. L. H.
Morgan, ‘A Conjectural . Solu-

tion of the Origin of the (lass,
Hystem of Relationship, in
‘U'roc. American Acad. of Sci-
ences,” vol. vii. Feh. 1868.
Frof. Bchaaifhausen (¢ Anthro-
pg]ﬂg. Review,” Oct, 1569, P
d73), remarks. on # the vestiges
“of linan sacrifices found bot

“in Homer and the Old Tests= ,

“ment,”

i
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hating sin and loving righteousness —was unknown
during primeval times.

Turning to the other kind of evidence: Sir J.
Lubbock has shewn that some savages Lave recently

_improved a little in some of their simpler arts, From

the extremely eurious account 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.”® The
Australian boomerang is a good instance of one such
independent discovery. The Tahitians when first
visited had advanced in many respects beyond the
inhabitants of most of the other Polynesian islands,
There are no just grounds for the belief that the high
eulture of the native Peruvians and Mexicans was
derived from abroad ;%" many native plants were there
cultivated, and a few native animals domesticated.
‘We should bear in mind that, judging from the small
influence of most missionaries, a wandering erew from
some semi-civilised land, if washed to the shores of
America, wonld not have produced any marked effect
on the natives, unless they had already become some-
what advanced. Looking to a very remote period in
the history of the world, we find, to use Sir J.
Lubbock’s well-known terms, a paleclithic and neolithic
period ; and no one will pretend that the art of
grinding rough flint tools was a borrowed one. In all

. BirJ. Lubbock, ¢Prehistoric % Dr, F. Miller has made
Times 2nd edit, 1869, chap.  some good remarks to this effect
¥, and xvi. of passim. Seealso  in the *Reise der Novara: An-
the excellent Oth Chapter in  thropolog. Theil,’ Abtheil. iii.
Tylor's * Early History of Man- 1864, & 127,
kind,' 2nd edit,, 1870,
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hating sin and loving righteousness —was unknown
during primeval times.

Turning to the other kind of evidence: Sir J.
Lubbock has shewn that some savages have recently

_improved a little in some of their simpler arts. From

the extremely curious account 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®® The
Australian boomerang is a good instance of one such
independent discovery. The Tahitians when first
visited had advanced in many respects beyond the
inhabitants of most of the other Polynesian islands.
There are no just grounds for the belief that the high

. eulture of the native Peruvians and Mexicans was

derived from abroad ;¥ many native plants were there
cultivated, and a few native animals domesticated.
We should bear in mind that, judging from the small
influence of most missionaries, a wandering erew from
some semi-civilised land, if washed to the shores of
Ameriea, would not have produced any marked effect
on the natives, unless they had already become some-
what advanced, Looking to a very remote period in
the history of the world, 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
. Bird. Lubboel, ¢ Prehistoric ¥ Dr. F, Miiller has made
Times,' 2nd edit. 1869, chap. some good remarks to this effect
2. and xvi, of passim, Seealso  in the *Heise der Novara: An-
the excellent “Oth Chapter in  thropolog. Theil,’ Abtheil il

Tylor's * Early History of Man- 1868, s 127,
kind,' 2nd edit., 1870,
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parts of Europe, as far east as Greece, in Palestine,
India, Japan, New Zealand, and Africa, ineluding
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 helieve
that man was aboriginally eivilised and then guffered
ntter degradation in so many regions, is to take 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.

\.I
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CHAPTER VI.
Ox THE AFFINITIES AND (GENEALOGY or Maxw,

Position of man in the animal series—The natural system geneca-
Iﬂgical—hdaptive characters of slight valie—Various =mall
points of resemblance between man and the Quadrumana—Rank
of man in the natural system—Birthplace and antiquity of man—
Albsence of fossil connecting Jinks—Lower stazes in the genealogy
of man, as inferred, firstly from his affinities and secondly from
his structure—FEarly androgynous condition of the Vertebrata—

Conclision.

Evex if it be granted that the difference between man-
i Lis nearest allies is as great in corporeal structure
%3 some naturalists maintain, and although we must
grant that the difference between them is immense in
mental power, yet the facts given in the earlier
chapters appear to declare, in the plainest manner,
that man is descended from some lower form, notwith-
standing that connecting-links have not hitherto been
discoverad,

Man is liable to numerous, slight, and diversified
variations, which are induced by the same general
causes, are governed and transmitted in accordance with
the same general laws, as in the lower animals. Man
has multiplied so rapidly, that he has necessarily been
exposed to struggle for existence, and consequently
to natural selection. He has given rise to many races,
gome of which differ so much from each other, that
they have often been ranked by naturalists as distinet

VOL. I. Q
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qpnﬂiﬂﬁ. Hin ]}Dl]:f i constructed on the same homo=
lngianl plan ag that of other mammals, He passes
through the same phases of embryological development.
He retains many rodimentary and useless structures,

which no doubt wers once serviceable. Characters —

occasionally make their re-appéarance in him, which
we have reason to believe were possessed by his
early. progenitors. If the origin of man had been
wholly different from that of all other animals, these
various appearances would be mere empty deceptions;
but such an admission is ineredible. These appear-
ances, on the other hand, are intelligible, 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 impressed with
the mental and spiritual powers of man, have divided the

whole organic world into three kingdoms, the Humar®

the Animal,and the Vegetable, thus giving to man a sep

rate kingdom.' Spiritual powers cannot be compared,

or classed by the naturalist: but he may endeavour to
shew, a8 I have done, that the mental faculties of man
and the lower animals do not differ in king, nithuugh
immensely in degree. A difference in degree, however
great, does not justify us in placing man in a distinet
kingdom, as will perhaps be best illustrated by com-
paring the mental powers of two ingects, namely, a coceus
or scale-insect and an anf, which unduuhted]y belong
to the same class. The difference is here greater than,
though of a somewhat different kind from, that between
man and the highest mammal. The female coceus,

A

s
b Tsidore Geoffroy St.-Hilaire  various naturalists in {heir classi= [’/

gives o detailed acconnt of the  fieations: « Hist, Nat. Geén. tom-

position assigned to man by il 18569, pp.170-189.
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whilst young, altaches itsell h:,' its Iwnlmscis to n
plant ; sncks the sap, but never moves again; is
fertilised and lays eggs; and this 1s its whole history.
On the other hand, to deseribe the habits and mental
powers of worker-ants, would require, as Pierre Huber
has shewn, a large “volume ; I may, however, briefly
specify a few points. Ants certainly communieate
information to each other, and several unite for the
same work, or for games of play. They recognise their
fellow-ants after months of absence, and feel sympathy
for each other. They build great edifices, keep them
clean, close the doors in the evening, and post sentries.
They make roads as well as tunnels under rivers, and
temporary bridges over them, by clinging together.
They eollect food for the community, and when an
object, too large for entrance, is brought to the nest,
‘t-lmy enlarge the door, and afterwards build it up again.
EThB}r store up seeds, of which they prevent the ger

~mination, and which, if damp, are brought up to the

surface to dry. They keep aphides and other insects
88 milch-cows. They goout to battle in regular bands,
and freely gacrifice their lives for the common weal,
The}' emigrate according to a preconcerted plan. They
capture slaves, They move the eggs of their aphides,
a8 well s their own eggs and cocoons, into warm parts
of the nest, in order that they may be quickly hatched ;
and endless similar facts conld be given.? On the
Whole, the difference in mental power between an ant
and a coceus is immense ; yet no one has ever dreamed

* Bome of the most intoresting  admirable  work, “Iarvesting
facts ever published on the habits  Ants, &, 1873, also * L'Instingt
of ants are given by My, Pelt, ches les Insectes,’ by 3L George
in his* Noturalist in Nicaragua,  Pouchet, ‘Revue des  Deux

1874, Soaalso Mr Muggﬁdg\u‘ﬂ Mondes,” Feb, 1870, ™ GB2,

g2
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of placing: these insects in distinet classes, much less
in distinet kingdoms. No 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 :
reason to believe that the breaks in the series are -/
gimply the results of many forms having become

extinet. 2

Professor Owen, relying chiefly on the structure of
the brain, has divided the mammalian series into four
gnb-classes. One of these he devotes to man; in
another he places both the Marsupials and the Mono-
tremata; so that he makes man as distinet from all
other mammals as are these two latter groups 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
congidered.

We can understand why a classification founded op
any single character or organ—even an organ se ‘I‘mn-"\
derfully complex and important as the brain—gr op * .
the high development of the mental facnlties, is almggt \, .,
sure to prove unsatisfactory. This principle has indeeg {
been tried with hymenopterous insects ; but when thyg 4
classed by their habits or instinets, the arrangement
proved thoroughly artificial.? Classifications may, of
course, be based on any character whatever, as on size,
colour, or the element inhabited ; but naturalists hm'o
long felt a profound conviction that there is a natura]
gystem. This system, it iz now generally mimit.ted,
must be, as far as possible, genealugical n arrangement, ’/
—that is the co-descendants of the same form must he  #
kept together in one group, apart from the co-descend- /

Y WEEL'I.\'OD-&, ¢ Modern Class of Tnsects,’ vol. il 1840, p. 87, /



]

Crar. VI.  AFFINITIES AND GENEALOGY. 999

ants of any other form; but if the parent-forms are
related, so will be their .desecendants, and the two
groups together will form a larger gronp. The amount
of difference between the several groups—that is the
amonnt of modification which each has undergone—is
expressed by such terms as genera, families, orders,
and eclasses. As we have no record of the lines of
descent, the pedigree ean be discovered only by ob-
serving the degrees of resemblance between the beings
which are to be classed. For this object numerous
points of resemblance are of much more importance
than the amount of similarity or dissimilarity in a few
points. If two languages were found to resemble each
other in a multitude of words and points of construction,
they wonld be universally recognised as having sprung
from a common source, notwithstanding that they
Hiffered greatly in some fow words or points of con-
_(a-itmntiuu. But with organic beings the points of
resemblance must not consist of adaptations to similar
habits of life: two animals may, for instance, have had
their whole frames modified for living in the water,
and yet they will not be brought any nearer to each
other in the natural system. Hence we can see how
1t 1s that resemblances in several unimportant struc-
tures, in useless and rudimentary organs, or not now
functionally aetive, or in ‘an embryological condition,
are by far the most serviceable for classification ; for
they can hardly be due to adaptations within a late
period ; and thus they reveal the old lines of descent
or of frne affinity,

We can further see why a great amount of modifi-
cation in some one character ought not to lead us to
separate widely any two organisms. A part which
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already differs much from the same part in other al‘:mﬂ
forme has already, according to the theory of evolution,
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, and
thus be continually augmented. In many cases the
continned development of a part, for instance, of the
beak of a bird, or of the teeth of & mammal, would not
aid the species in gaining its food, or for any other
object ; but with man we can see no definite limit to
the continued development of the brain and mental
faculties, as far as advantage is concerned. Thercfore
in determining the position of man in the natural
or genealogical system, the extreme development of
his brain ought not to outweigh a multitnde of -
resemblances in other less important or quite un
important points.

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, and 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 naturalists
have recurred to the view first “propounded by
Linnsmus, so remarkable for his sagacity, and have
placed man in the same Order with the Quadrumana,
under the title of the Primates, The justice of this
conclusion will be admitted : for in the first place, we
must bear in mind the comparative insignificance for
E:‘.lassiﬁcation of the great development of the brain _
I man, and that the strongly-marked differences
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between the skulls of man and the Quadrumana
(lately insisted upon by Bischoff, Aeby, and others)
apparently follow from their differently developed
braing. In the second place, we must remember that
nearly all the other and more important differences
batween man and the Quadrumana are manifestly
adaptive in their nature, and relate chiefly to the
erect position of man; such as the struecture of his
hand, foof, and pelvis, the curvature of his spine, and
the position of his head. The family of Seals offers
a good illustration of the small importance of adaptive
charncters 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
from the higher apes; yet in most systems, from that
of Cuvier to the most recent one by Mr. Flower,* seals
ofre ranked as a mere family in the Order of the
poarnivora, If maen had not been his own classifier,
.he would never have thought of founding a separate
order for his own reception.

It would be beyond my limits, and quite beyond my
knowledge, even to name the innumerable points of
strueture in which man agrees with the other Primates.
Our great anatomist and philosopher, Prof. Huxley,
has fully discussed this subject,® and concludes that
man in all parts of his organization differs less from
the higher apes, than these do from the lower mem-
bers of the same group. Consequently there ““is no
“justification for placing man in a distinet order.”

In an early part of this work I bronght forward
vyarions facts, shewing how elosely man agrees in

4« Prog, Boolog. Sop? 1863, p. 4. f [
5 ¢+ Rvidence as to Man's Place In Waturs,’ 1863, p. 70, ef passim.
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constitution with the higher mammals; and ﬂ‘}g
- agreement must depend on our close gimilarity 1o
minute structure and chemical composition. I gave,
as instances, onr liability to the same diseases, and to
the attacks of allied parasites; our tastes in common
for the same stimulants, and the similar effectz pro-
duced by them, as well ag by various drugs, and other
such facts.

As gmall unimportant points of resemblance between
man and the Quadrumans are not commonly noticed
in systematic works, and as, when numerous, they
clearly reveal our relationship, I will specify a few
such points, The relative position of our features 1s
manifestly the same; and the various emotions are
displayed by nearly similar movements of the muscles
and skin, chiefly above the eyebrows and round tlof
mouth. Some few expressions are, indeed, almost this
same, a8 in the weeping of certain kinds of 11:u:||nlvua‘.'§ré1L
and 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
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 Semmnopi-
thecus nasiea 18 carried to a ridiculous extreme,

The faces of many monkeys are ornamented with
beards, whiskers, or moustaches. The hair on the
head grows to a grfzut length in some species of
Semnopithecns ; * and in the Bonnet monkey (Macacus
radiatus) it radiates from a point on the crown, with @

parting down the middle. It is commonly gaid that /

* Isid. Genffroy, * Hist. Nat. Gén.! tom, 5. 1850, p. 217.
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the forchead gives to man his noble and intellectual
appearance; but the thick hair on the head of the
Bonnet monkey terminates downwards abruptly, and
is succeeded by bair so short and fine that at a little
< distance the forehead, with the exception of the eye-
brows, appears quite naked. It has been erroneously
asserted 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” that in our children the limit between
the hairy sealp and the naked forehead is sometimes
not well defined ; so that here we seem to have n
( trifling case of reversion to a progenitor, in whom the
forehead had not as yet become quite naked.
It is well known that the hair on our arms tends to
Averge from above and below to a point at the
rigiow. This curious arrangement, so unlike that in
host of the lower mammals, is common to the gorilla,
Plhimpanzee, orang, some species of Hylobates, and even
to some few American monkeys. But in Hylobates
agilis, the hair on the fore-arm is directed downwards
. or towards the wrist in the ordinary manner; and in
\ H. lar it is nearly erect, with only a very slight for-
ward inelination; 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
buck 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.
Mr, Wallace, who has carefully studied the habits of
the ur;mg, remarks that the convergence of the hair
7 ¢ Ucher die Tichtung der Haare, &e., Milller’s * Archiv fiir
Anat. und Phys' 1887, 5. 51,
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towards the elbow on the arms of the orang may be
explained as serving to throw off the rain, for this
animal during rainy weather sits with its arms bent,
and with the hands clasped round a branch or over

its head. Aeccording to Li?inggtuner the gorilla also . /r

“sits in pelting rain with his hands over his head.” ®
If the above explanation is correct, ns seems probable,
the direction of the hair on our own arms offers a
curious record of our former state ; for no one supposes
that it is now of any use in throwing off the rain; nor,
in our present erect condition, is it properly directed
for this purpose. 1

It would, however, be rash to trust too mueh to the
prineiple of adaptation in regarg t, the direction of
the hair in man or his early progenitors; for it is
impossible to study the figures given by Eschricht of
the arrangement of the hair on t}g hnman feetus (this
being the same as in the adult) and not agree with
this excellent observer that othey gng more complex
causes have intervened. The points of convergenee
seem to stand in some relation to thogn points in the
embryo which are last closed iy during development,
There appears, also, to exist gomg relation between the
arrangement of the hair on the limbs, and the SOV TES
of the medullary arteries?

It must not be supposed fhgt the resemblances
between man and certain apes in the above and in

# Quoted by Heade, *The Kinds, ¢ 3¢ 3 s 3
African Sketch DBook,' vol. i, 1839, lJ-H?I’f;’j :\rll;é '[re'En: E::léhl;
1873, p. 182, (0 dbidg i :5:-_5 ’LT-I hL{Iwn s

* On the hair in Hylobates,” «p;,, of Wattahntont il .
$o *Nab. Hist of Mammil/ by p gy s irehontes yo HE
C. L. Martin, 1841, p. 415 ¢y the Thm;n- ﬂ""i_- ﬂ_zi.H:I.tﬂ[ g I|LI~=
Also, Isid, Geoffroy oo the tion,’ 1870 ¥ ol Natural Seles
American monkeys and other v pgdd
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many other points—snch as in having a naked fore-
head, long tresses on the head, &e.—are all necessarily
the result of unbroken inheritance from a common
progenitor, or of subsequent reversion. Many of these
jesemblances are more probably due to analogous
variation, which follows, as I have elsewhere nttempted
to shew," from co-descended organisms having a
similar constitution, and having been acted on by like
causes inducing similar modifications. With respect
to the similar direction of the hair on the fore-nrms of
man and certain monkeys, as this character is common
to almost all the anthropomorphous apes, it may
probably be attributed to inheritance; but this is not
cortain, as some very distinet American monkeys are
thus characterised.

Although, as we have now seen, man has no just
right to form a separate Order for his own reception,
he may perhaps claim o distinet Sub-order or Family.
Btmf, Huxley, in his last work," divides the Primates
Soto three Sub-orders; namely, the Anthropids with
man alone, the Simiadse including monkeys of all
kinds, and the Lemuride with the diversified genera

\ of lemurs.  As far as differences in certain important

points of structure are concerned, man may no doubt
rightly claim the rank of a Sub-order ; and this rank
ig too low, if we look chiefly to his mental faculties.
Nevertheless, from a genealogical point of view ib
appears that this rank is too high, and that man onght
to form merely a Family, or possibly even only a Sub-
family. Tfweimagine three lines of descent proceeding -
¥ ! Origin of Bpacies’ Sth edit. 948, ;
1869, p. 194 “The Variation n ¢ Ap Imtrodoetion to the

f Animals and Plants under Classiflication of Animals, 1860,
fremestication,” vol, i 1868, v 99
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from a common stock, it is quite conceivable tha_-t two
of them might after the lapse of ages be so slightly
changed as still to remain as species of the same
genns, whilst the third line might become so greatly
modified as to deserve to rank as a distinet Sub-family,
Family, or even Order. But in this case it is almost
certain that the third line would still retain through
snheritance numerons small points of resemblance with
the other two. Here, then, would occur the diffieulty,
at present insoluble, how much weight we ought to
assign in our classifications to strongly-marked dif-
forences in gome few points,—that is, to the amount
of modification undergone; and how much to elosze
rezemblance in numerous unimportant points, as indi-
cating the lines of descent 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 the

many small resemblances, as giving a truly natura¥

classification.

In forming & judgment on this head with reference
. to man, we must glance at the classification of the
Bimiade. 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
two very distinet sub-groups), all of which are charac-
terised by differently constructed nostrils, and by having
gix premolars in each jaw. Some other gmall differences
might be mentioned. Now man unquestionably belongs
in his dentition, in the structure of his nostrils, an

/

/
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some other respects, to the Catarhine or Old World
division ; nor does he resemble the Platyrhines more
closely than the Catarhines in any chavacters, except-
ing in a few of not much importance and apparently of
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 fime all its own
distinctive 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 Catarhine division.'

The anthropomorphous apes, namely the gorilla,
chimpanzee, orang, and hylobates, are by most natura-
lists separated from the other Old World mnnku}ts, as
a distinet sub-group. I am aware that Gratiolet,
" relying on the structure of the brain, does not admit

tho existence of this sub-group, and no doubt it is a

Agoken one. Thus the orang, as Mr. St. G. Mivart
remarks, ¥ “is one of the most peenliar and aberrant

s forms to be found in the Order.” The remaining
' pon-anthropomorphous Old World monkeys, are again
divided by gome naturalists into two or three smaller
sub-groups ; the genus Semnopithecus, with its peculiar
sipetlated stomach, being the type of one suoh sub
group. DBub it appears from M. Gaudry’s wonderful

12 Thig 8 nearly the same  which answer to the Catarhines,
elnssificationasthatprovisionally  the Cebidre, and the Hapalide,—
adopted by Mr, 8t George Mi-  thesetwo latter groups AnSWerng
vart (*Transact. Philosoph, Boe.”  to the Platyrhines. Mr. Mivart
1567, 3000, who, after sepa-  still abides 1.\_-; the same view ;
rating the Lemuride, divides see * Nature, ISru 1, p. 481. :
¢he remainder of the Primates 1 ¢ Transact. Loolog. Boc." vol.
snto the Hominidw, the Simiadas  vi. 1867, - 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 illustrates the manner
in which the other and higher groups were once
blended together.

natural sub-group, then as man agrees with them, 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, Tt 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 undergone an
extracrdinary amount of modification, chiefly in' cons@-

quence of the great development of his brain and his \

erect pesition; nevertheless, we should bear in mind
that he “is but one of several exceptional forms of

¢ Primates,” ;
Every naturalist, who believes in the prineiple of
evolution, will grant that the two main divisions of the
Simiades, namely the Catarhine and Platyrhine monkevs,
with their sub-groups, have all proceeded from some onﬂ
extremely ancient progenitor. The early descendants
of this progenitor, before they had diverged to any
considerable extent from each other, would still have
formed o single natural group; but some of thé specic®
or incipient genera would have already begun to indicat®
1 Ar. 8t G. Mivart; * Transact. Phil. Bpes? 1867, pr 410, .

If the anthropomorphous apes be admitted to form a2 |

&

i
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by their diverging characters the future distinctive
marks 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

.. structure of their nostrils, as are the existing Catarhine

monkeys in one way and the Platyrhines in another way,
but would have resembled in this respect the allied
Lemurid, which differ greatly from each other in the
form of their muzzles,”® and to an extraordinary degree
in their dentition.

The Catarhine and Platyrhine monkeys agree in a
multitude of characters, as is shewn by their unques-
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
distinet species; so that these characters must have
been inherited. But a naturalist would undoubtedly
have ranked as an ape or a monkey, an ancient form
which possessed many characters common to the Cata-
rhine and Platyrhine monkeys, other characters in an
intermediate condition, and some few, perhaps, distinet
from those now found in either gronp. And as man
from a genealogical point of view belongs to the
Catarhine or Old World stock, we must conclude,
however much the conclusion may revolt our pride,
that our early progenitors would have been properly
thus designated.’* But we must not fall into the
error of supposing that the early progenitor of the

16 i : ! i i .
Messrs. Murie and Mivart *Sammlung. gemein. Wissen

on the Lemurciden, *Transact.
Foclor. Soe” vol, vii, 1869, P 5

W Hiickel hins come to this
same l_;nuc]usluu. Bee * Uebher
ie }all-lhitt-hunj_r, des  Men-

Yschengeschlechts! in Virchow's

Vortrage,” 1868, 5. G1. Also his
¢ Natiirliche Schopfungsge-
schichte, 1868, in which he gives
in dotail his views on the genei-
logy of man.
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whole Simian stock, ineluding man, was identical with,
_ or evei closely resembled, any existing ape or monkey.

On the Bivthplace and Antiguity of Man.—We are
naturally led to enquire, where was the birthplace of -
‘man at that stage of descent when ounr progenitors
diverged from the Catarhine stoek? The fact that they
belonged to this stock clearly shews that they in-
habitated the Old World; but not Australia nor any
oceanic island, as we may infer from the laws of geo-
grgphical distribution, In each great region of the
world the living mammals are closely related to the
extinet species of the same region. It is therefore
probable that Afriea was formerly inhabited by
extinet apes closely allied to the gorilla and chimpan-
zee: and as these two species are mow 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 s
for two or three anthropomorphous apes, one the
Dryopithecus ' of Lartet, nearly as large as a man,
and elosely allied to Hylobates, existed in Europe
during the Miocene age; and gince 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 favourable for
the fm!gifermm diet on which, judging from analogy,
he subsisted. We are far from knowing how long ago

¥ Dr,C. Forsyth Major, ‘Bur  Ttalie 2" fBoc, Ttal, des Sc. Nab'
les: Binges Fossiles trouvés en  tom. xv, 1872,
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it was when man first diverged from the Catarhine
gtock ; but it may have occnrred at an epoch as remote
as the Eocene period; for that the higher apes had
diverged from 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, whether 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 domestieation, 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. Thus 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 canuot be bridged over by
gny extinet or living species, has often been advanced
bi a grave objection to the belief that man is de-
eended 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 oceur in all parts of the
series, some being wide, sharp and defined, others less
B0 1n various degrees; as between the orang and its
nearest allies—between the Tarsius and the other
Lemuride —between the elephant, and in a more strik-
ing manner between the Ornithorhynehus or Echidna,
and all- other mammals, But these breaks depend
merely” on the number of related forms which have
become extinet. At gome future period, not very
distant as measured by centuries, the civilised races of

YOL. I. _ 5
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man will almost certainly exterminate, and replace, the
savage races throughout the world. At the same time
the anthropomorphous apes, as Professor Schaaffhansen
has remarked,'® will no doubt be exterminnted. The
break between 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 Caneca-
gian, 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,”® where he shews that in all the
vertebrate classes the discovery of fossil remains hag
been a very slow and fortuitous process. Nor should
. it be forgotten that those regions which are the mogt
likely to afford remains connecting man with sompa
extinct ape-like creature, haye not as yet been searche

by geologists.

Tower Stages in the Genealogy n:;.r‘: Man—We h“"t
soen that man appears to have diverged from the
Catarhine or 01d World division of the Simiade, aftep

these had diverged from the New World division, Vv,

will now endeavour to follow the remote traces of I,
cenealogy, trusting principally to the mutual 4 Bnitics
Eetween the various classes and orders, with o]
slight reference to the periods, as far as ascertained,
of their guccessive appearance on the earth, The
Lemuride stand below and near to the Simiadm, g4
constitute a very distinct family of the Primates, o,
i wiaw . 1865, o, GBB-EHE. Chepiny
» +Elements of Geology,
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according to Hickel and others, a distinet Order.
This group is diversified and broken to an extra-
ordinary degree, and inclundes many aberrant forms.
It has, therefore, prebably suffered much extinction.
Most of the remnants survive on islands, such as
Madagascar 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 likewise presents many gradations, leading,
as Huxley remarks,* “insensibly from the ecrown and
“gummit of the animal ereation down to creatures
“ from which there is but o step, as it seems, to the
“lowest, smallest, and least intelligent of the placental
“mammalia.” From these various considerations it is
probable that the Simiadie were originally developed
from the progenitors of the existing Lemuridm ; and
these in their turn from forms standing very low in
“Jm mammalian series.

g The Marsupials stand in many important characters
‘below the placental mammals. They appeared at an
earlier geologieal period, and their range was formerly
much more extensive than at present. Hence. the
Placentata pre generally supposed to have been derived
from the Implacentata or Marsupials ; not, however,
from forms closely resembling the existing Marsupials,
but fro‘m their early progenitors. The Monotremata
are plainly allied to the Marsupials, forming a third
and still lower division in the great mammalian series.
'TI'hca;I,r are represented at the present day solely by the
Ornithorhynchus ang Echidna ; and these two forms
may be safely considered ag relies of a much larger
Sroup, representatives of which have been preserved in

® = Man’s Place in Nature," p. 105.
® 2
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man will almost certainly exterminate, and replace, the
savage races throughout the world. At the same fime
the anthropomorphous apes, as Professor Behaafthansen
has remarked,’ will no doubt be exterminated. The
break between man and his nearest allies will then be
wider, for it will intervene between man in a morve
civilised state, as we may hope, even than the Cauca-
gian, and some ape as low as a baboon, instead of as
now between the negro or Aunstralian 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 (.
Lyell's discussion,” where he shews that in all the
vertebrate classes the discovery of fossil remninz hag

been a very slow and fortuitous process. Nor should

. it be forgotten that those regions which are the mosf
likely to afford rempins connecting man with soma
extinct ape-like creature, have not as yet becn seareli

hy g&ﬂlugiﬂtm f
Lower Stages in the Genealogy of Man.—We hay

spen that man appears to have diverged from the
Catarhine or 01d World division of the Simiade, after

these had diverged from the New World division. Wg /

will now endeavour to follow the remote traces of hig
genealogy, trusting principally to the mutual affinities
between the various classes and orders, with some
slight reference to the periods, as far as ascertained,
of their successive appearance on the earth, The
Lemuride stand below and near to the Simiade, and
constitute a very distinct family of the Drimates, or,

15 Anthropological teview,! 1863, pp. 551;.;_555_ * Autiquity
_-'Lpurilir itﬁt:'fj I]J. 2506, \ of }lau,]’ 1863, p. 145.
# ¢Elements of Geology,
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according to Hickel and others, a distinet Order.
This gronp is diversified and broken to an extra-
ordinary degree, and includes many aberrant forms.
It has, therefore, prebably suffered much extinetion.
Most of the remnants survive on islands, such as
Madagasear and the Malayan archipelago, where they
hiave not been exposed to so severe a competition as
they would have been on well-stocked continents.
This group likewise presents many gradations, leading,
as Huxley remarks,® “insensibly from the crown and
“gummit of the animal creation down fo creatures
“from which there is but a step, as it seems, to the
“lowest, smallest, and least intelligent of the placental
“mammalia.” From these various considerations it is
probable that the Simiadie were originally developed
from the progenitors of the existing Lemurid=; and
these in their turn from forms standing very low in
the mammalian geries,

The Marsnpials stand in many important characters
below the placental mammals. They appeared at an
earlier geological period, and their range was formerly
much more extensive than at present. Hence. the
FPlacentata are generally supposed to have been derived
from the Implacentata or Marsupials ; not, however,
frnm_fOrms closely resembling the existing Marsupials,
but frD}u their early progenitors. The Monotremata
are plainly allied to the Marsupialg, forming 2 third
and still lower division in the great mammalian series.
The;r Are represented at the present day solely by the
Ornithorhynchug ang Echidna ; and these two forms
may be sofely considered g relics of a much larger
g1oup; representatives of which have been preserved in

® “Man's Place in Nature,' p. 103. 5
B &
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ciroumstances. The Monotremata are eminently 1m0~
teresting, as leading in several important
strueture fowards the class of reptiles.

In attempting to trace the génealogy of the Mam-"
malia, and therefore of man, lower down in
we become involved in greater and greater

‘but as & most capable judge, Mr. Parker, has remarked,
we have good reason to believe, that no true bird oF
reptile intervenes in the direct line of descent. He
who wishes to see what ingenuity and knowledge ¢2%
effect, may consult Prof. Hickel's works? 1 will
content myself with a few general remarks. Every
evolutionist will admit that the five greab \'eti'.-ehil'“w
classes, namely, mammals, birds, reptiles, ﬁ.mphi}-“-“ns’
und fishes, are descended from some one pmtﬂt}@‘%;
for they have much in common, especially during thel*
embryonic state. As the class of fishes is the mosb
lowly organised, and appeared before the others, W&
1‘-1;? conclude that all the members of the vertebrat? \1
h;iiﬁ’:lﬁa:m t:luriveﬂ frc.}m_ some fishlike animal The |
a hummin uijmala L G BIEP]] 1d ;
S Y g-bird, o suake, o frog, and a fish, &c. cou
mnmtruu:ﬁ:??fﬂsf:nmﬁ = P perends, WL nPPﬂ’;i_
progress of w ﬂ‘hﬂ-‘re not attended to thetfeﬂe_
uatural history, For this belief implie®
24 Fly i L
1:]1.3 1ﬁs11‘%;;:&&%&;?&,%:{3 4‘13}15-.13'5. that he ::ﬂn;idzgl ﬂ:;ﬂ
41[.? iiﬁh I:D;:éu; and s, 425); ana E:l-:g ‘Ezi-t:‘;ml-::?u {{En ;:_;.jmirnlﬂF
discussed by Hickel, althot!

he diffe oinEE.

, P : 8 On some T pimate
uxiey, in reviewing this 1-4{;[; e dialac, i hig g f
work (*The Academy, 1864, p,

Anstralia ﬂu'nnp;]l gome favourable CONCUrrones of \

Poiutﬂ of 1"

the series,
obeeurity »

mote ial referengn ¢,
man in iusl * Natiirliche Ec;'hi_];i
fungsgeschichte, 1868,

- i
of the general tenor and spirit
the whole work. !
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the former existence of links binding 1:11:5&:1:{ together
all these forms, now so utterly nunlike.
Nevertheless, it is certain that groups of animals
have existed, or do now exist, which serve to connect
" several of the great vertebrate classes more or less
closely. We have seen that the Ornithorhynchus
graduates towards reptiles; and Prof. Huxley has
discovered, and is confirmed by Mr. Cope and others,
that the Dinosaurians are in many important characters
intermediate between certain reptiles and eertain birds
—the birds referred to being the ostrich-tribe (itself
evidently a widely-diffused remnant of a larger group)
and the Archeopteryx, that strange Becondary bird,
with a long lizard-like tail. Again, according to Prof,
Owen,* the Ichthyosaurians—great sea-lizards fur-
nished with paddles—present many affinities with
fishes, or rather, according to Huxley, with amphibians;
2 elass which, including in its highest division frogs
. and toads, is plainly allied to the Ganoid fishes. These
latter fishes swarmed during the earlier geological
periods, and were constructed on what is called a gene-
ralised type, that is, they presented diversified affini-
ties with other groups of organisms, The Lepidosiren
is also so closely allied to amphibians and fishes, that
naturalists long disputed in which of these two classea
to rank it ; it, and also some few Ganoid fishes, have
been preserved from utter extinction by inhabifing
rivers, which are harbours of refuge, and are related
to the great waters of the ocean in the same way that
islands are to continents.
Lastly, one single member of the immense and
Jiversified class of fishes, namely, the lancelet or
= ¢ Palmontology,” 1860, p. 190
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amphioxus, is so different from all other fishes, that
Hiickel mainfaing that it ought to form a distinet class
in the vertebrate kingdom. This fish is remarkable
for its negative characters; it can hardly be said to
possess a brain, vertebral column, or heart, &ec.; so
that it was classed by the older naturalists amongst
the worms. Many years ago Prof Goodsir perceived
that the lancelet presented some affinities with the
Ascidians, which are invertebrate, hermaphrodite,
marine creatures permanently attached to a support.
They hardly appear like animals, and consist of a
simple, tongh, leathery sack, with two small projecting
orifices. They belong to the Mulluscoida of Huxley—
a lower divigion of the great kingdom of the Moliusca =
but they have recently been placed by some naturalists
amongst the Vermes or worms. Their larve somewhat
resemble tadpoles in shape,® and have the power of
swimming freely about. M. Kovalevsky* has lately

observed that the Inrvie of Ascidians are related to the-

Vertebrata, in their manner of development, in the
relative position of the nervous system, and in possess-
ing o structure closely like the chorda dorsalis of
vertebrate animals; and in this he has been since
confirmed by Prof. Kupffer. M. Kovaleveky writes to
micrescope, plainly divided by

transverse  Opaque  partitions
which T presume represent the

@ Af the Falkland Ins!m:flsl
had the satisfction arl' geping,
n April 1833, and therclore some

vears before any other naturalist,
the locomotive larva of a eom-
pound Ascidian, closely allied to
Hypoicum, but apparen L];.‘;eratzr:!u
eally distinct from it The tail
was nbout five tines as lung as
the oblong head, and terminated
in a very fine filament. 1t was, as
sketehed by me under & simple

great cells figured by Kovaloy-
sky. At an enrly stage of de-
velopment the tail was closely
coiled round the head of the
lnrva. X -

M ¢ Mémoires de "Acad. des
Boiences de 8t Pétwisbours,
tom. x. No, 15, 1866, =

T
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me from Naples, that he has now carried these observa-
tions yet further, and should his results be well estab-
lished, the whole will form adiscovery of the very greatest
yalue, Thug, if we may rely on embryology, ever the
gafest guide in classification, it scems that we have at
last gained a clue to the source whence the Vertebrata
were derived® We should then be justified in be-
lieving that at an extremely remote period a group of
animals existed, resembling in many respects the larvee
of our present Ascidians, which diverged into two
great branches—the one retrograding in development
and producing the present class of Ascidians, the other
rising to the crown and snmmit of the animal kingdom
by giving birth to the Vertebrata.

We have thus far endeavoured .rudely to trace the
genealogy of the Vertebrata by the aid of their mutual
affinities. We will now look to man as he exists; and

e shall, T think, be able partially to restore the

structure of our early progenitors, during successive
periods, but not in due order of time. This can be

effected by means of the rudiments which man still

retaing, by the characters which occasionally make
their appearance in him through reversion, and by
the aid of the principles of morphology and embryology.

2 But T am bound to add
that SOME competent judges die-
Eutc T.‘]un conclusion; for instance,

L. Ginrd, in o series of papers in
th_q “Archives do Zoolgeis Ex-
penmentale! for 1872 “Nover
theless, this natural;

261, st remarke,
I ATl

‘Llorsanisation de |a

. “larve ascidienne en dehors da

“toute hypothése ot de toute
 théorie, nous montre commoent

# 1a nature pent produire la dis-
¢ position fondamentale du type
“ yortébrg  (l'existence  d'nne
* corde dorsale) chen un inver-
“gibré par la seule conditiom
“yitale de I'adaptation, et cotte
 gimple possibilité du passage
“ cupprime Fabime entre les denx
U goilg-régnes, encore bien gu'en
4 jppore par oit le passage s'est
 fait en réalite.”
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The varions facts, to whieh I shall here allude, have
been given in the previous chapters.

The early progenitors of man must have been once
covered with hair, both sexes having beards; their
eara were probably pointed, and capable of movement ;
and their bodies were provided with a tail, having the
proper muscles. Their limbs and bodies were also
acted on by many muscles which now only occasionally
reappear, but are normally present in the Quadru-
mana. At this or some earlier period, the great artery
and nerve of the humerns ran through a supra-
condyloid foramen. The intestine gave forth a much
larger diverticnlum or eenm than that now existing,
The foot was then prehenmsile, judging from the con-
dition of the great toe in the feetuz: and ounr pro-
genitors, no doubt, were arboreal in their habits, and
frequented some warm, forest-clad land. The males
had great eanine teeth, which served them as formidahle
weapons. At a much earlier period the uterns wag'
double; the excreta were voided through a cloaea ; and
the eye was protected by a third eyelid or nictitating
membrane, At a still earlier the progenitors of man
must have been aquatic in their habits; for morphology
plainly tells us that our lungs consist of & modifieg
gwim-bladder, which once served as a float, Tha clefts
on the neck in the embryo of man show where th
branchie once existed. In the lunar or weekly ro-
enrrent periods of some of our functions we apparently
still retain traces of our primordial birthplace, a shore
washed by the tides, At about this same early period
the true kidneys were replaced by the corpora wolffiana.
The heart existed as a simple pulsating vessel; and
the chords 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 more simply organised than the lancelet or

amphioxus.

Tlere is one other point deserving a fuller notice.
It has long been known that in the vertebrate kingdom
one sex bears rudiments of various accessory parts,
appertaining to the reproduective system, which pro-
perly belong to the opposite sex; and it has now been
ascertained that at a very early embryonic period both

gexes possess true male and female glands.

Hence

some remote progenitor of the whole vertebrate king-
dom appears to have been hermaphrodite or andro-
gynous.”® But here we encounter a singular difficulty.
In the mammalian class the males possess rudiments
of a uterus with the adjacent passage, in their vesicule
prostatice ; they bear also rudiments of mammes, and
gome male Marsupials have traces of a marsupial sack*
Other analogous facts could Le added. Are we, then,

< o gnppose that some extremely ancient mammal con-

tinued androgynous, after it had acquired the chief
digtinetions of itz eclass, and therefore after it had
% diverged from the lower classes of the vertebrate

kingdom ? This seems very improbable, for we have
" to look to fishes, the lowest of all the classes, to find any

# This iz the conclusion of
Prof. Gegenbaur, one of the
highest authorities in compara-
tive anatomy ; see * Grundziire
der vergleich. Anat) 1870, s,

76. The result has Teen ar-
rived at chiefly from the study
of the Amphibia; but it appears
from the researches of Waldeyer

s quoted in *Journal of Anat,
and Phys' 1869, p, 1613, that

the sexual organs of even * the
** higher vertebrata are, in their
“ early condition, hermaphro-
dite,” Bimilar views have long
been held by s=ome anthors,
though until recently without
a firm basis,

T The male Thylacinus offera
the best instance, (wen, * Ana-
tomy of Vertebrates,' vol. iii.
B 77l
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still existent androgynous forms.* That varions ncces-
gory parts, proper to each sex, are found in a rudimen-
tary condition in the opposite sex, may be explained by
guch organs having been gradually acquired by the one
sex, and then transmitted in a more or less imperfect
state to the other. Wen we treat of sexual selection,
we shall mest with innumerable instances of this form
of transmission,—as in the case of the spurs, plumes,
and brilliant eolours, acquired for battle or ornament
by male birds, and inherited by the females in an
imperfeet or rudimentary condition.

The possession by male mammals of functionally
imperfect mammary organs ig, in some respects,
especially eurious. The Monotremata have the proper
milk-secreting glands with orifices, but mno nipples ;
and as these animals stand at the very base of the
mammalian series, it is probable that the progenitors
of the class also had milk-secreting glands, but no
nipples. This conclusion is supported by what 1‘&
known of their manner of development ; for Professor
Turner informs me, on the authority of Kélliker and
Langer, that in the embryo the mammary glands ean
be distinetly traced before the nipples are in the lpgst
yigible; and the development of guccessive parts in the
individual generally represents and accords with the

xvis

= Fermaphroditism has been
phserved in several species of
Berranus, a8 well a5 in some
other fishes, where it is either
normal amid gymumetrical, or ab-
normal  and unilateral. I
Zouteveen lias given me refer-
enees on this subject, more es
pecially to a paper by Prof. Hal-
hertsma, in the * Transact. af the
Dutch Acad. of Sciences,’ vol.

Dr. Giinther dw

fact, but it has now '::ubunla?z t;:G
corded by too many poad ol
servers to be any longer disputed
Dr. M. Lessona writes to me,
that he has verified the obzaprae
tions made by Cavolinieon Ser-
mous. Prof. Ercolani hng pe-
cently shewn (* Acead,  delle
Seienze,” Bologna, Dec, 28, 1871)
that cels are ﬂ.tltirug}*nguﬁ_

- h_-# -
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development of successive beings in the same line of
descent. The Marsupials differ from the Monotremata
by possessing nipples ; so that probably these organs
were first acquired by the Marsupials, after they had
diverged from, and risen above, the Monotremata, and
were then transmitted to the placental mammals®®
No one will suppose that the Marsupials still remained
androgynous, after they had approzimately. acquired
their - present structure. How then are we to account
for male mammals possessing mamme ? It is possible
that they were first developed in the females and then
transferred to the males, but from what follows this is
hardly probable.

It may be suggested, as another view, that long
after the progenitors of the whole mammalian class
had ceased to be androgynous, both sexes yielded milk,
and thus nomrished their young; and in the case of
Ahe Marsupials, that both sexes earried their young
I1|:mrs11pni:-1,l sacks. This will not appear altogether
improbable, if we reflect that the males of existing
syngnathons fishes receive the eggs of the females in
their abdominal pouches, hateh them, and afterwards,
as some believe, nourish the young;?®—that certain

= Trof. Gegenbaur has shewn

(* Jenaische Zeitschrift,” Bd. vii,
1. 212) that two distinct types
af mpj:iuﬁ prevail thronghout the
several mammalinn orders, but
that it iz guite intelligible Low
both could have been derived
from the nipples of the Mar-
supinlel and the latter from thosy
of the Monotremnta,  See, also,
a memoir by Dr, Max Huss, on
the mammuary glands, ibid, B.
' yiil. po 176,

* Mr. Lockwood believes (as
quoted in *Quart. Journal of
Seience,” April, 1868, p. 269),
from what he has observed of
the development of Hippo-
campus, that the walls of the
abdominal pouch of the male in
fome way afford nourishment.
On male fishes hateling the ova
in their muuth;. E.lf:."a F\‘{-F:EJE-
terestin T rof. Wy i’
in ‘I'ruE:.Pa]ij;sh:: Soe. of Nat.
Hist.' Sept. 15, 1857 ; also Prof.
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other male fishes hatch the eggs within their months
or branchial cavilies ;—that eertain 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 cerfain 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 sugpestion
first oceurred tome 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 ome sex though proper to the
other, The mammary glands and nipples, as they
exist in male mammals, can indeed hardly be called
rndimentary; they are merely not fully developed, and
not functiomally active. They are sjmpm‘thﬂtimlly
affected under the influence of certain disenses, like the
same organs in the female. They often secrete a foy,
drops of milk at birth and at puberty : this latter fuef
ocenrred in the curious case, before referred to, where o
young man possessed two pairs of mamme. Tn pgp
and some other male mammals these organs have heeq
known occasionally to become so well developed duﬂng
maturity as to yield a fair supply of milk. Now if e
guppose that during a former Pralongﬂlﬂ period mgla
mammals aided the females in nursing thejr g
spring, * and that afterwards from some cause (as fromy
the production of a smaller number of young) the males
ceased to give this aid, disuse of the organg during

in ¢ Journal of Anat. and © Maddle. €. Royer has spe-
gﬁﬂ?ﬁ;‘. 1, 1866, p. 78. Dr. gested a ﬂ-liml]ﬂr view in I:Er
Gliinther has likewise described  * Originede 'Homme,’ &e,, 1870,
similar eases.
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maturity would lead to their becoming inactive ; and
from two well-known principles of inheritance, this
state of inactivity would probably be transmitted to
the males at the corresponding age of maturity. But
-at an earlier age these organs would be left unaffected,
go that they would be almost equally well developed in
the young of both sexes,

Conelusion.—Von Baer has defined advancement or
progress in the organic seale better than any one elses
as resting on the amount of differentiation and speciali-
sation of the several parts of a being,—when arrived
at maturity, as I should be inclined to add, Now as
organisms have become slowly adapted to diversified
lines of life by means of natural selection, their parts
will have become more and more differentiated and
specialised for various functions from the advantage
gained by the division of physiological labour. The
Jeame part appears often to have been modified first for

4~ one purpose, and then long afterwards for some other
and quite distinet purpose ; and thus all the parts are
rendered more and more complex. But each organism
still retains the general type of structure of the pro-
genitor from which it was aboriginally derived. In ac-
cordance with this view it seems, if we turn to geo-
logieal evidence, that organisation on the whole has
advanced throughout the world by slow and interrupted
steps. In the great kingdom of the Vertebrata it has
culminated in man, It must not, however, be supposed
that groups of organic beings are always supplanted,
and dlsappear as soon as they have given birth to other
and more perfect groups, The latter, though vietorious

\ over their predecessors, may not have become better
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adapted for all places in the economy of nature. Some
old forms appear to have survived from inhabiting
protected sites, where they have not heen exposed to
very severe competition; and these often aid us in
constructing our genealogies, by giving us a fair idea
of former and lost populations. But 1:;3 must not fall
into the error of looking at the existing members of
any lowly-organised group as perfect representatives of
their ancient predecessors.

The most ancient progenitors in the kingdom of the
Vertebrata, at which we are able to obtain an obscura
glance, apparently consisted of a group of marine
animals,* resembling the larvee of existing Ascidians

32 The inhabitants of the sea-
shore must be greatly affected by
the tides ; animals living either
about the mean high-water mark,
or about the mean low-water
mark, pass through a complete
cycle of tidal ehangesin a fort-
night. Comsequently, their food
supply will underge marked
changes weck by week. The
vital functions of auch animals,
iving under these conditions for
many generations, can hardly fil
to run their course in regular
weekly periods. Now it s a
mysterious fact that in the
higher and now terrestrial Ver-
tabrata, as well as in other
clpsses, many normal aud abuor-
mal processes have cne or more
whole weeks as their periods;
thizwonld berendered intelligible
iF the Vertobrata are descended
from an animal allied to the
existing tidal Ascidians. Many
spstances of such periodic pro-
CREE0S migh[. bea _"__E?i'l-'i.‘nf a3 the
gestatioh of maminalg, the dura-

tion of fovers, &e.  The hatehi
of cgzs affords also g goo:ih;r::g
ample, for, according o M:r
Bartlett (* Land and ‘ﬂ?nter,' Ji ﬂn;.
7, 1871), the eggs of the pigeon
are hatehed in two weeks : tﬁeom
of the fowl in three; thoes of the
duck in four; those of the Hoose
in five ; and those of the catrich
in seven weelis, As far as we cin
judge, & recurrent period, if ap-
proximately of the right duration
for any process or fanction, would
not, when once gained, be lighla
to change ; consequently it might
be thus transmitted through al.
most any number of genorations
But if the function changed, t]ua+
period would have to change, angd
wonld e apt to changy alfnmt
abruptly by a whole weelt, Thig
conclnsion, if sound, is highly re-
mn‘r]m]gle; for the [J-criarlhaf P
tation in each mammai, nuclnthg
hatching of each bird's Girag,
and many other vital processes,
thus betray to us the primordial
birthplace of these animals.
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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 developed. From such fish a very small

_advanee would carry us on to the Amphibians. We

have seen that birds and reptiles were once intimately
connected together ; and the Monotremata now connect
mammals with reptiles in a slight degree. But no one
can at present say by what line of descent the three
higher and related 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 diffieult 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
Lemuride ; and the interval is not very wide from
the&‘E to the Bimiadwe. The Simiade then branched
off nfo two great sfems, the New World and Old
Wo'rlql monkeys; and 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
lﬁllﬂth,_hut nof, it may be said, of noble quality. The
world, it has often been remarked, appears as if it had
%{mg been preparing for the advent of man : and this,
1L One sense is strietly true, for he owes his birth to 2
1““5 Hno ‘of progenitors. If any single link in this
chain had never existed, man would not have been
exactly what he now is. Unless we wilfully close our
©Yes, We may, with our present knowledge, approxi-
mately recognise our parentage; nor need Wwe 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, however humble, without being
struck with enthusiasm at its marvellous structure

and properties.
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CHAPTER VIL.
Ox tHE Races or Max.

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—Convergence of character—
Numerous points of resemblance in body and mind between the
most distingt races of man—The state of man when he first
spread over the earth—Xach race not dezcended from o single
pair—The extinetion of races—The formatiom of races—The
effects of crossing—=Slight influence of the direct action of the
conditions of life—S8light or no influence of natural selection—
Bexual selection,

Ir is not my intention here to deseribe the several
so-called races of men ; but I am about to enquire
what is the value of the differences between them
under a clasgificatory point of view, and how they
have originated. 1In determining whether two or
more allied forms ought to be ranked as species or
vnr:'atiea, naturalizts are practically guided by the fol-
lowing considerations ; namely, the amount of differ-
ence between them, and whether such differences relate
to few or many points of structure, and whether they
aro of Ph}'ﬂiﬂlugiuﬂ importance ; but more uspccin.ll_:,r
whether they are constant. Constancy of character 18
what'is chiefly valned and songht for by naturalists.
Whenever it can be shewn, or rendered probable, that
the forms in question have remained distinet for a
VOL. I. g
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long period, this becomes an argument of much weight
in favour of treating them as species. Even a slight
degree of sterility between any two forms when first
crossed, or in their offspring, is generally considered
as a decisive test of their specific distinetness; and
their continued persistence without blending within
the same area, is usually accepted as sufficient evi-
dence, either of some degree of mutual sterility, or
in the case of animals of some mutual repugnance to
pairing,

Independently of fusion from intercrossing, the
complete absence, in a well-investignted region, of
varieties linking together any two closely-allied forms,
is probably the most important of all the criterions of
their specific digtinctness ; and this 18 a somewhat
different consideration from mere constancy of
character, for two forms may be highly variable and
yet not yield intermediate varieties, Geugraphicéﬂ
distribution is often brought into play unconscionsly;
and sometimes consciously; so that forms living in
two widely separated areas, in which most of the
other inhabitants are specifically distinet, are them-
selves usually looked at as distinet; but in truth this
affords no aid in distinguishing geographical races
from so-called good or true species.

Now let us apply these generally-admitted prineiples
to the races of man, viewing him in the same spirit as
a naturalist would any other animal. In regard to
tlie amount of difference between the races, we must
make some allowance for our nice powers of discrimi-
nation gained by the long habit of observing ourselves.
In India, as Elphinstone remarks, although a newly-
arrived European cannot at first distinguish the

T
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varions native races, yet they soon appear to him
extremely dissimilar ;* and the Hindoo cannot at first
perceive any difference between the several European
nations, Even the most distinet races of man are
much more like each other in form than would at first
be supposed; certain negro tribes must be excepted,
whilst others, as Dr. Rohlfs writes to me, and as I
have myself seen, have Caucasinn features. This
general similarity is well shewn by the French photo-
graphs in the Collection Anthropologique du Muséum
de Paris of the men belonging to various races, the
greater number of which might pass for Europeans,
as many persons to whom I have shewn them have
remarked. Nevertheless, these men, if seen alive,
wonld undoubtedly appear very distinet, so that we
are clearly much influenced in our judgment by the
mere colour of the skin and hair, by slight differences
in the features, and by expression.

There is, however, no doubt that the various races,
when carefully compared and measured, differ much
from each other,—as in the texture of the hair, the
relative Proportions of all parts of the body,® the
capacity of the lungs, the form and capacity of- the
?kull, and even in the convolutions of the brain.® But
1t would be an endless task to specify the numerous

 “History of India’ 1841,

vol. i p 7823 Fain [
23. ather® Ripa
makes exactly the same mma]rk

the capacity of the lungs” P
471. Ses also the numerous
and vahianble tables, by D

with respe;:l: fo 1:121: Chinese.

Vast number of 1=
ments of Whites, ]ilunrlli?m;lt-:ﬁ
In:hr:nln.s,_ are given in l}.u; ‘In-
vestizations  in  the Military
and Anthropoloz,  Statistics of
Ameriean -Soldiers,’ hy [ A,
Gould, 1869, pp. 298-258: ‘On

Weishach, from the observabions
of De. Scherzer and Dir. Schwarz,
in the *Reiss f_}erlgllgio;um: An-
thropelog. Theil," .

. %'.i-tsc.gfur instance, Mr Mar=
ghall's acconnt of the br}uu of a’.
Bushwoman; in * Phil. Transact,

1864, p. 519.
: g2
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points of difference. The races differ also in cunstitf:t-
tion, in acclimatisation and in linbility to certain
disenses. Their mental characteristics are likewise
very distinet; chiefly as it would appear in their
emotional, but partly in their intellectual facnlties.
Every one who has had the opportunity of comparison,
must have been struck with the contrast between the
taciturn, even morose, aborigines of B. America and
the light-hearted, talkative negroes. Thereis a nearly
similar contrast between the Malaysand the Papuans,*
who live under the same physical conditions, and are
separated from each other only by & narrow Space of
Bea.

We will first consider the arguments which may be}
advanced in favour of classing the races of man as
distinct species, and then the arguments on th? other
gide. If a naturalist, Wwho h“j}_‘n“ﬁ-h?fﬁﬁr i
Negro, Hottentot, A ustrdin, 6r.‘iﬁng?lmn, were o
compare them, he world at once perceive that they
differed in a multitude of characters, some of slight
and some of considerable importance. On enquiry he
would find that they were adapted _tu live under widely
different climates, and that they differed somewhat in
podily constitution and mental JlEPDﬂitI{Jn_ If he
were then told that hundreds of similar specimens
could be brought from the same ecountries, he wonld
assuredly declare that they were as good species as
many to which he _]led been in the habit of aflixing
gpecific names. This conelusion '_waullcl be greatly
Etrcngthcnuﬂ R81B00TL- 8% he had ascertained that these
forms had all retained the same character for" many
centuries ; and that negroes, apparently identical with

& Wallace, ¢ The Malay Archipelago,’ val. 4i. 1869, 1. 178.

/
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existing negroes, had lived at least 4000 years ago.®
He would also hear,on the authority of an excellent
obgerver, Dr. Lund,® that the human gkulls found in
the caves of Brazil, entombed with many extinect
mammals, belonged to the same type as that now
prevailing thronghout the American Continent.

Our naturalist would then perhaps turn to geogra-
phical distribution, and he wonld probably declare
that those forms must be distinet species, which differ
not only in appearance, but are fitted for hot, as well as
ﬂ.l‘l‘mp or dry countries, and for the Arctic regions. He
might appeal to the fact that no species in the group
next to man—namely, the Quadrumana, can resist a
low temperature, or any considerable change of climate;
and that the species which come nearest to man have
never been reared to maturity, even under the tem-
perate climate of Europe. He would be deeply im-

® With respect (“Races of Man,’ 1850, p. 201),

to the fizures
in the famous 1 gpeaking of youns Memnon (the

ayptinn cave
af ilml-fiimhe],jﬂl'[. f’oﬁiﬁ

sys (The Plurnlity of the
Human Taces; Jing, translat.,
1864, 7. 80%, that he was far
irom finding” recomnisalle repre-
sentations of the dozen or mors
nations which some anthars he.
Lieve that they ean recoonise,

¥en gome of the most stronely.
marked roces cannot identi-
fied with thag degree of una-
mimity which miaht, have 1.H"[:'|.i
expected from what Jas Lieen
writben on the subject. Mhus
Mesers.  Nott  and  Gliddon
(Types of Manking,? e 148)
state that Hameses IL., or t‘-|.-|.=:
Great, has  fenpypes sugM:rH:‘,'
European ; whereas Kyox, ap.
other firm believer in the n[;ﬂ:iﬁc

o distinotness of the rees of g

game. a5 Rameses I, a2 T am
informed by Mr. Birch), insists
in the strongest manner that he
is identical in character with the
Jews of Antwerp, Again, when
I looked at the statue of Amu-
noph III., T agreed with two
officers of the establishment,
both competent judges, that he
bad a strongly-marked negro
type of fentures; but Messrs.
Nott and Glildon (ibid. p. 146,
fir, 53), desoribe him as o hy-
birid, bot not of *negro inter-
mixture

8 Ag quoted by Notb _ﬂ-tiq
Gliddon, *Types of Mankind,
1854, p. 439, They give also
corroborative evidenge; but G,
Vogt thinks that the subject
requires further investigation,
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pressed with the fact, first noticed by Agassiz,” that
the different races of man are distributed over the
world in the same zoological provinces, as those in-
habited by undoubtedly distinct species and genera of
mammals. This is manifestly the case with the
Anstralian, Mongolian, and Negro races of man; in &
lesz well-marked manner swith the Hottentots; but
plainly with the Papuans and Malays, who are sepa-
rated, as Mr. Wallace has shewn, by nearly the same
line which divides the great Malayan and Aunstralian
zoological provinces, The Aborigines of America range
thronghout the Continent; and this at first appears
opposed to the above rule, for most of the productions
of the Sonthern and Northern halves differ widely : yet
gome few living forms, as the opossum, range from the-
one into the other, as did formerly some of the gigantic
Fdentata. The Esquimanx, like other Arctic animals
extend round the whole polar regions. It should hé
observed that the amount of difference between the
mammals of the several zoological provinees doeg not
correspond with the degree of separation between ‘th,
latter; so that it can hardly be considered gg -
anomaly that the Negro differs more, and the Amerjeqy,
muech less from the other races of man, than dq the
mammals of the African and American continents from
the mammals of the other provinces. Man, it may he
added, does not appear to have aboriginally inhabiteq
any oceanic island ; and in this respect, he resemp]eg
the other members of his elass.
In determining whether the supposed varieties of
the same kind of domestic animal should be ranked ag

* ¢« Diversity of Orizin of the Human Races,” in the ¢ Christian
Examiner, July, 1850
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such, or as specifically distinet, that is, whether any of |

them are descended from distinet wild species, every

naturalist would lay much stress on the fact of their

external parasites being specifically distinet. All the

—~imore stress would be laid on this fact, as it would be

an exceptional one; for I am informed by Mr. Denny

that the most different kinds of dogs, fowls, and

pigeons, in England, are infested by the same species

of Pediculi or lice. Now Mr. A. Murray has carefully

examined the Pediculi-collected in different countries

from the different races of man;® and he finds that

they differ, not only in colour, but in the structure of

their claws and limbs. In every case in which many

specimens were obtained the differences were constant.

The surgeon of a whaling ship in the Pacific assured

me that when the Pedienli, with which some Sandwich

Islanders on board swarmed, strayed on to the bodies

of the English sailors, they died in the course of three

jor four days. These Pediculi were darker coloured,

and appeared different from those proper to the natives

( of Chiloe in Bouth America, of which he gave me

specimens. These, again, appeared larger and much

su?fter than European lice. Mr. Murray procured four

kinds from Africa, namely, from the Negroes of the

Eastern and Western consts, from the Hottentots and

Kaflirs; two kinds from the natives of Australia; two _
from North and two from South America. In these

latter cases it may be presumed that the Pediculi eame

!'rum natives inhabiting different districts. With

msects slight struetural differences, if constant, are

\ generally esteemed of specific value: and the fact of

. the races of man being infested by parasites, which

* *Transact. B. Soe, of Edinburgh,’ vol. xxii. 1861, p. I67.
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1apnpezr to be speuiﬁ-:&]lly distinet, might fairly be

urged as an argument that the

to be classed as distinet Ep%ies,mms R
s el

: ; next enquire whether the

TRCES o_f men, when erossed, were in any degree steril
He .lIllg]lt consult the work? of Professor Broca -
cautious and philosophical observer, and in this }ha
would find good evidence that some races were 'tﬂ
fertile together, but evidence of an opposite uat.u:-l;uia
regard to other races. Thus it has been asserted thuI:
the native women of Australin and Tasmania rarel
produce children to European men; the evideﬁcg
however, on this head has now be shewn to l:u::
almost valueless, The half-castes tr.x killed by the
pure blacks: and an acecount has lately been '|_'_r1_]_h]_}'ri_ahe{1
of eleven half-caste youths murdered and burnt at th
same time, whose remains were found by the police 1?1
:a,gni_u, it has often been said that when mnlatt -
intermarry, they produce few children; on the nt]?es
hand, Dr. Bachman, of Charleston," positively ass =
that he has known mulatto families which have in:rts
married for several generations, and have continued i
an average as fertile as either pure whites ur§ i

blacks, Enquiries formerly made by 8ir (, Lyel}m‘;:

# ¢On the Phenomena of Hy-  mace, is disproved. 1M A, ¢
Sy g

bridity in the Genus Homo,'
Eng. translat. 1864

1 Qeo the interesting letter by
My, 1. A. Murmy, in the *An-
thropolog. Heview, Aptil, 1868,
pe L. In thig letter Count
Sipzelecki's statement that Aus-
tralian women Wwho have borno
hildren to a white man, are
afterwards sterilé with their own

Quatrefages has
atrefages has alsn
%‘ evue des Cours Eﬁoic«nﬁ?ilmw'!
4[::|l'l3]|, 1869, p. 239 by’
r}-:c]ut:uu that Ausrmliﬁu:uuch
Europeans are not sterf] i -“Hd
ik vy g 2 when

I fan Exami ati

An Examination of

fJ._E.'l?:‘-!?.ﬁ Sketeh of the ll-:.'rﬁi:
‘rovinces of the Animal World,”
Charleston, 1855, p, 44 G

#
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this subject led him, as he informs me, fo the same
conclusion'® In the United States the census for the
year 1854 included, according to Dr. Bachman, 405,751
mulattoes; and this number, considering all the eir-
gumstances of the case, seems small ; but it may partly
be accounted for by the degraded and anomalous
position of the class, and by the proflizacy of the
women. A certain amount of absorption of mulattoes
into negroes must always be in progress; and this
would lead to an apparent diminution of the former.
The inferior vitality of mulattoes is spoken of in a
trustworthy work!® as a well-known phenomenon ; and

lessened fertility, fnay perhaps be advanced as a proof

this, althoug;§ o different consideration from their

of the specific distinetness of the parent races. No
doubt both animal and vegetable hybrids, when pro-
duced from extremely distinct species, are liable to
premature death; but the parents of mulattoes cannot
e put under the eategory of extremely distinet species.
The common Mule, so notorious for long life and
vigour, and yet so sterile, shews how little necessary
gonnection there is in hybrids between lessened
fertility and vitality ; other analogous cases could be

e.itl-ed.

¥ Dr. Rohlfs writes to me
that he found the miced rices
in the Great Saharm, dorived
from Arabs, Berbers, and No-
groes of threa tribes, extraordi-
parily fertile. On tha othe
hand, Mr Jﬁnwﬁud Reade in-
forms me that the Newroes o
the Gold Coast, though Ehuiriui
white men and mulatioes, have
. a maxim that mulattoes should
wot intermarry, as the children

arg few and sickly. This beliaf,
ag Mr, Heade remarks, descrves
attention, as white men have
visited and resided on the Gold
Const for four hundred years, 56
that the oatives have had ample
time to gain knowledze through
exporience.

i ¢ Jlilitary and Auihmp'?lng;
Statistes of American Soldicrs,
by B. A, Gould, 1869, p. 819,
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Even if it should hereafter be proved that all the
races of men were perfectly fertile together, he who
was inclined from other reasons to Tank them as
distinct species, might with justice argue that fertility
and sterility are not safe criterions of specific distinet-
ness. We know that these qualities are easily affected
by changed conditions of life, or by close inter-breeding
and that they are governed by highly complex In,w?
for instance, that of the unequal fertility of r:nrmars;
erosses between the same two species. With forms
which must be ranked as undoubted species, a perfect.
geries exists from those which are absolutely sterile
when erossed, to those which are almost or completely
fertile. The degrees of sterility do not coincide strietly
with the degrees of difference between the parents in
external structure or habits of life. Man in many
respects may be compared with those animals which
have long been domesticated, and a large body of
evidence can be advanced in favour of the Pallasian
doctrine,* that domestication tends to eliminate the
both having been long hahbijn-

ated to fixed eondition
&3 forwe
know that changed 'm:'uhpt.l;..:;;

i ¢« The Variation of Animals
and Plants under Domestication,’
vol: ii. p 100, 1 may here

remind the reader that the ste-
rility of speeies when crossed is
not o specinlly-acquired quality,
Dut, like the incapacity of certain
tress to be grafted together, is
ingidental on other acquired
differences. The nature of these
Jdifferences is unknown, but they
relate more especially to the re-
roductive system, and mueh
E,-,—a g to external structure oF
to ordinary differences in con-
gtitution. One important ele-
ment in the sterility of erossed
specics apparently lies in one or

have a speeial influenes y
reproductive system, 4.:ﬂ1 EE.-.;
have good reason to beligve

before remarked) that the II{MI
tuating conditions of dum L_uu:—
tion tend to eliminnts mft.s “:L;E-
rility which is so gtnmni 1.1.2"irfi:
Bpecies, in o natural state, when
erosaed, It has Elsm-.'he;n Teen
shewn by me (ibid. vol, i !"'
185, and * Origin of Species,’ 151?]'
edit. p. 817), that the sterility
of crossed species has not beent
acquired through natuml selec-
tion @ we can sec that when two
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sterility which is so general a result of the crossing of
species in & state of nature. From these several con-
siderations, it may be justly urged that the perfect
fertility of the intercrossed races of man, if established,

uld not absolutely preclude us from rankimg them
as distinet species.

Independeéntly of fertility, the characters presented
by the offspring from a cross have been thought to
indicate whether or not the parent-forms ought to be
ranked as species or varieties; bui after carefully
studying the evidence, I have come to the conclusion
that no general rules of this kind can be trusted. The
ordinary result of a cross is the production of a blended
or intermediate 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 ocenr when
the parents differ in characters which first uppeared as
sudden variations or monstrosities.'® I refer to this

i
1

//farms have already been rem- single sced, but wyet are affected

dered very sterile, it is scarcely

ible that their sterility
ghould be augmented by the
preservation or survival of the
more and more sterile individ-
uslés for, as the sterility in-
ereases, fewer and fewer offspring
will be produced from which to
breed; and at lasg only  single
individuals will be produced at
the rurest intervals, DBut thers
is even a higher srade of sterility
than this.  Both Giirtner pnd
l{iinln:ut.ug have proved that in
genera of, plants, including miny
gpecies, o series ean be formed
{rom species which, when crossed,
yyield fewer and fewer seeds, to
species which never produce a

by the pollen of the other species,
as ghewn by the swelling of the
sermen. 16 is here manifestly
impossible to select the more
sterile individuals, which have
already ceased to vield goads 3 80
that the acme of sterility, when
the germen alone is affected,
cannot have been gaiged through
selection.  This acme, and no
doubt the other srades of ste-
rility, are the incidental results
of certain unknown diflerences
in the constitution of the repro-
ductive system of the species
which are crossed. 5

Py Varintion of Animals,’
&e., vol. fi. p. 92
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point, because Dr. Rohlfs informs me that he has
frequently seen in Africa the offspring of negroes
crossed with members of other races, either completely
black or completely white, or rarely piebald. On the

other haml, it is notorions that in America m;ﬂnttoeﬁ"ﬂr

commonly present an intermediate appearance.

We have now seen that a nataralist might feel him-
gelf fully justified in ranking the races of man as
distinet species; for he has found that they are
distingnished by many differences in structure and
constitution, some being of importance. These differ-
ences have, also, remained nearly constant for very
long periods of time. Our naturalist will have been
in some degree influenced by the enormous range of
_man, which is a great anomaly in the cluss of mammals,

if mankind be viewed as a single species. He will
have been struck with the distribution of the several
so-called races, which accords with that of other un-
doubtedly distinet species of mammals, Finallys
he might urge that the mutual fertility of all the
races has not as yet been fully proved, and even if
proved would not be an absolute proof of their _gpﬂciﬁﬁ

identity.

On the other side of the question, if oy _quppnseﬂ
naturalist were to enquire whether the forms of man
keep distinet like ordinary species, whey mingled
together in large numbers in the samg country, he
would immediately discover that this wgsg by no means
the case. In Brazil he would beholq 45 jmmense
mongrel population of Negroes and Purtuguésﬂ; in

Chiloe, and other parts of South Amerjes, Jo would / 'I

behold the whole population consisting of Thdiang and

/
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Spaniards blended in various degrees.!® In many parts

of the same continent he would meet with the most

complex crosses between Negroes, Indians, and Euro-

peans; and judging from the vegetable kingdom, such
\ A{riple 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 mingled
Polynesian and Englich blood ; and in the Fiji Archi-
pelago a population of Polynesian and Negritos erossed
in all’ degrees. Many analogous cases could be added;
for instance, in Afriea. Hence the races of man are
not sufficiently distinet to inhabit the same country
without fusion; and the absence of fusion affords the
usual and best test of specifie distinctness.

Our naturalist wonld likewise be much disturbed as
soon as he perceived that the distinetive characters of
all the races were highly variable. This fact strikes
every one on first beholding the negro slaves in Brazil,

who have been imported from all parts of Africa. The
./ same remark holds good with the Polynesians, and with
+§ many other races. It may be doubted whether any
‘( eharacter can be named which is distinctive of a race
/" and is constant. Savages, even within the limits of
the same tribe, ave not nearly so uniform in character,
as h”fs been often asserted. Hottentot ‘women offer
uertmu: peculiarities, more strongly marked than those
OCCWITINg in any other race, but these are known not to
hf:_ of constant occurrence. In the several American
tribes, colour and hairiness differ considerably ; as does
; L?}f&;&i}'ﬂngm hassiven  are o much crossed rce of Por-

Beview, Jan. tuguese and Indians, with o

1869, p. 22), an interesting ac-  mixture of the blood of other
count of the success and energy races.

of the Paulistas in Brazil, wha
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colour to a certain degree, and the shape of the features
greatly, in the Negroes of Africa. The shape of the
skull varies much in some races;'’ and so it is with
every other character. Now all naturalists have learnt
by dearly bought experience, how rash it is to attemp
to define species by the aid of inconstant characters.

But the most weighty of all the arguments against
treating the races of man as distinet species, is that
they graduate into each other, independently 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
classed as a single species or race, or as two (Virey), as
three (Jacquinot), as four (Kant), five (Blumenbach),
gix (Buffon), seven (Hunter), eight (Agassiz), eleven
(Pickering), fifteen (Bory 8t. Vinecent), sixteen (Des-
moulins), twenty-two (Morton), sixty (Crawfurd), or as
sixty-three, according to Burke." This diversity of
jundgment does not prove that the races ought not to
be ranked as species, but it shews that they graquate °
into each other, and that it is hardly possible to dis- )
cover clear distinetive characters between them

Every naturalist who has had the misfortune to
andertake the deseription of a group of high]}r varying
organisms, has encountered eases (I speak after expe-

it For instance, with the al- 15 See o good discuss

ﬂr]rril}EE of America and Aus- this subject in “.-n-"z' “:fi_l:]t::.l
sralin;  Profi Huxley says duct. to Anthropolosy? Fng.
s Pransact. Internat. Uongress I't:ill'l-ﬁiﬂt. 1863, pp. 108-208
of Prehist. Arch.® 1868, p. qlﬂu%, 227. T have taken somp of the
that the skulls o many Sonth '.I.h\‘fl"i'e; statements from, JT, Tut- |/
Germans and Swiss are “as tle's £ Origin E:ud Antiquity ﬂf,}
# ghort and a8 broad as those of IP‘E,},-_:umI Man, Boston, 1860, ¥

s the Tartars,” &e. 45, ¥
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rience) precisely like that of man ; and if of a cantious
disposition, he will end by uniting all the forms which
graduate into each other, under a single species; for
he will say to himself that he has no right to give
pames to objects which he cannot define. Cases of this
kind oeeur in the Order which includes man, namely in
certain genera of monkeys; whilst in other genera, as
in Cercopithecus, most of the species can be determined
with certainty. In the American genus Cebus, the
varions forms are ranked by some naturalists as species,
by others as mere geographical races. Now if numer-
ous specimens of Cebus were collected from all parts
of Sonth America, and those forms which at present
appear to be specifically distinet, were found to graduate
into each other by close ateps, they wounld usually be
ranked as mere varieties or races; and this course has
been followed by most naturalists with respect to the
races of man. Nevertheless, it must be confessed that
there sare “irms, at least in the vegetable kingdom,!?

~ which we cannot avoid naming as species, but which

are connected together by numberless gradations, in-
dependently of intererossing.

_Bome naturalists have lately employed the term
“ sub-species " to designate forms which possess many
of the characteristics of trne species, but which hardly
deserve so high a rank. Now if we refleet on the
weighty argnments above given, for raising the races
of man to the dignity of species, and the insuperable
difficulties on the other side in defining them, it seems
that the term “sub-species” might here be used with

1 Pﬁjf Edgth has carefully  Prof. Asa Gray lns 1nm.'l_u analo-
dezeribed sevenil striking cnses gous remarks on some interme-
in his * Botanische Mittheilun-  diate forms in the Composita of

Cgeny B il 1866, ss. 294-869, N, Americs.
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propriety. But from long habit the turrn “ race ™ T'.'i}l
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 ean rarely be dome:
for the larger genera gemerally include closely-allied ™
forms, which can be distingunished only with much
difficulty, whilst the smaller genera within the same .
family include forms that are perfeetly distinct; yet
all must be ranked equally as species. Bo 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®

The question whether mankind consists of one gp
several species has of late years been much discussed
by anthropologists, who are divided into the two schools
of monogenists and polygenists. Those who Mo not
admit the principle of evolution, mrst look at dnecie
a8 separate creations, or as in some manner as distinet
entities; and they must decide what forms of man they
will consider as species by the analogy of the method ~
commonly pursued in ranking other organie beingd ag
species, Duf it is a hopeless endeavour to decide this
point, until some definition of the term # species” ig
generally accepted ; and the definition must not inelude
an indeterminate element such as an act of creation.
We might as well attempt without any definition to
decide whether a certain number of houses shonlg be
called a village, town, or city. Wa Rava 3

; b : "6 8 practical
illustration of the diffieulty in the never-ending doubts
¥ *Qrigin of Bpecies, Sth edit, I GE, .
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whether many closely-allied mammals, birds, insects,
and plants, which represent each other respectively in
North Ameriea and Europe, should be ranked as species
or geographical races; and the like holds true of the
productions of many islands situated at some little-
distance from the nearest continent.

Those naturalists, on the other hand, who admit the
principle of evolution, and this is now admitted by the
majority of rising men, will feel no doubt that all the
races of man are descended from a single primitive stock
whether or not they may think fit to designate the races
as distinet species, for the sake of expressing their
amonnt of difference.®® With our domestic animals
thg question whether the various races have arisen
from one or more species is somewhat different. Al-
though it may be admitted that all the races, as well
as all the natural species within the same genus, have
sprung from the same primitive stock, yet it is a fit

subject for discussion, whether all the domestic races

 of the dog, for instance, have acquired their present

amonnt of difference sinee some one species was first
domesticated by man; or whether they owe some of
their characters to inheritance from distinet 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-
ticnlar 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 ﬂiflﬂll;
consequently as far as their distingnishing charatters

2t Goa Prof. Husley to this effect in the Fortnightly Review,'

) 13551 B 275.

T
YOL. I
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are concerned, they then had less claim to rank as
distinet epecies than the existing so-called races.
Nevertheless, so arbitrary is the term of species, thaf
such early races would perhaps have been ranked by
gome naturalists as distinet species, if their differences,
althongh extremely slight, had been more constant
than they are at present, and had net graduated into
each other. _

It ig however possible, though far from probable,
that the early progenitors of*man might formerly have
diverged much in charaeter, until they became more
unlike each other than any now existing races; but
that subsequently, as suggested by Vogt,* they con-
verged in character. When man selects the offspring
of two distinct species for the same object, he some-
times induces a considerable amount of convergence,
as far as general appearance is concerned. This is the
case, as shown by Von Nathusius,” with the improved

breeds of the pig, which are descended from two'

distinet species; and in a less marked manner with
the improved breeds of cattle. A great anatomist,
Gratiolet, maintains that the anthropomorphous apes
do not form a natural sub-group; but that the orang
is a highly developed gibbon or semmnopithecus, the
chimpanzee a highly developed macacus, and the
gorilla a highly developed mandrill. If this con-
clusion, which rests almost exclusively on brain-
characters, be admitted, we should have a case of
convergence at least in external characters, for the

#2 ¢ Teetures on Man,! Eng. del, 1864, 5 104 With respect
translat. 1864, p. 408, to cattle, see M. de Quatfelages,

= o Bacen des Schweines,!  *Unpité de I'Espéce Humaine,

1860, & 40. ¢ Vorstudien [iir 1861, p. 119
Geschichte, &e., Schweineschii-
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anthropomorphous apes are certainly more like each
other in many points, than they are to other apes.
All analogieal resemblances, as of a whale to a fish,
may indeed be said to be cases of convergence; but
this term has never been applied to superficial and
adaptive resemblances, It would, however, be ex-
tremely rash fo attribute to convergence close simi-
larity of character in many points of structure
amongst the modified descendants of widely distinet
beings. The form of a crystal is determined solely by
the molecular forces, and it is not surprising that
digsimilar substances should sometimes assume the
same form ; but with organiec beings we shounld bear in
mind that the form of each depends on an infinity of
complex relations, namely on variations, due to caunses
fur too intricate to be followed,—on the nature of the
variations preserved, these depending on the physical
conditions, and still more on the surrounding or-
ganisms which compete with each,—and lastly, on
“inheritance (in itself a fluctuating element) from
imnnnmerable progenitors, all of which have had their
forms determined through equally complex relations,
It appears ineredible that the modified descendants of
two organisms, if these differed from each other in a
marked manner, should ever afterwards converge so
closely as to lead to a near approach to identity
thronghout their whole organisation. In the case of
the convergent races of pigs above referred to, evi-
dence of their descent from two primitive stocks is.
aceording to Von Nathusius, still plainly retained, in
certain bones of their skulls, If the races of man had
deseonded, ag is supposed by some naturalizts; from

" two or more species, which differed from each other as
r 2
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much, or nearly as ninch, as does the orang from the
gorilla, it can hardly be doubted that marked differ-
ences in the strueture of certain bones would still bhe
digcoverable in man as he now exists.

Although the existing raceg of man differ in many
respects, as in colonr, hair, shape of skull, proportions
of the body, &e., yet if their whole structure be taken
into consideration they are found to resemble each
other closely in a multitude 8f points. Many of these
are of so unimportant or of so singular a nature, that
it is extremely improbable that they should have been
independently acquired by aboriginally distinet species
or races. The same remark holds good with equal or
greater force with respect to the numerous points of
‘mental similarity between the most distinet raceg of-—
man. The American aborigines, Negroes and Eurg
peans are as different from cach other in mind gy any
three races that can be named; yet I was incessantly
struck, whilst living with the Fuegians on board the
¢ Beagle,” with the many little traits of character,
shewing how similar their minds were fo ours; ang e
it was with a full-blooded negro with whom I hap-
pcued once to be intimate. ;

He who will read Mr. Tylor's and Sir J, Lubhoek’s
interesting works® can Lurdefr fail to be deeply im-
pressed with the close Eilnjlfni‘lty between the mep of
all races in tastes, dispositions and habits. Thig is
shewn by the pleasure which they a}l take in Ehmuing,
rude musie, acting, painting, tattooing, and otherwige

s Tylor's ¢Early History of Lubbock's ‘Prehistoric Times?
-‘nInnkEuéa’r 1865 : with respect 2nd edit. 18069, 08,
to gestulraalnngu:lge, see I Ok
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decorating themselves ; in their mutnal comprehension
of gesture-language, by the same expression in their
features, and by the same inartienlate ecries, when
excited by the same emotions. This similarity, or
rather identity, is striking, when contrasted with the
different expressions and cries made by distinet species
of monkeys. There iz good evidence that the art of
shooting with bows and arrows has not been handed
down from any common progenitor of mankind, yet as
Westropp and Nilsson have remarked,™ the stone
arrow-heads, brought from the most distant parts of
the world, and manufictured at the most remote
periods, are almost ilentical ; and this fact can only
be accounted for by the various races having similar
inventive or mental powers. The same observation
fas been made by archmologists®™ with respeet to
ertain widely-prevalent ornaments, such as zig-zags,
&e.; and with respect to varions. simple beliefs and
customs, such as the burying of the dead under
megalithic structures, I remember observing in South
Ameriea,” that there, as in so many other parts of
the world, men have generally chosen the summits
of lofty hills, to throw up piles of stones, either as a

1tr1+aam:r":L1 of some remarkable event, or for burying their
end.

-

Now when naturalists observe a close agreement in
numerous small details of habits, tastes, and dis-
Pﬂﬂlt];{)]]_s between two or more domestic races, OO

rOn Anala . & y - lechs,'
ildgous For r ® Westropp, ¢ On Cromliecis,
Tmplements,’ ip ‘Hum:'nli-: ::11' o thc;”ulﬂ_}’uf Ethnalogical
ﬁ':nmuml"}g' Soc! by H. M. Soe' as given in ‘Scientillc
W estropp,  *The Primitive T Opinicn,’ June and, 1869, p. 5
]_'I_III.IHI:I.IIIH al E‘“—'u"diﬂﬂ\'iﬂ" T'll'!g. oo J.,:;urna.] ﬂf Rcseﬂﬂ_.'!].'lﬂ-'i 3

translat, edited by 8ir . Lo = o o of the ® Beagle,” ' . 46.
Yook, 1808, p. 104, RS T '
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between nearly-allied natural forms, they use this
fact as an argument that they are descended from a
common progenitor who was thus endowed ; and con-
sequently that all should be elassed under the same
species. The same argument may be applied with
much force to the races of man.

As it is improbable that the numercus and un-
important points of resemblance between the several
races of man in bodily structure and mental faenlties
(I do not here refer to similar customs) should all have
been independently acquired, they must have been
inherited from progenitors who had these same cha-
racters. We thus gain some insight into the early
state of man, before he had spread step by step over
the face of the earth. The spreading of man to
regions widely separated by the sea, no doubt, pre-
ceded any great amount of divergence of character in
the several races; for otherwise we should sometimes
meet with the same race in distinet continents : and\
this is mnever the case. Sir J. Lubbock, after com-
paring the arts now practized by savages in gl parts
of the world, specifies those which man ecould not have
known, when he first wandered from his original 1jpg),-
place; for if once learnt they would never have haep
forgotten.®® He thus shews that * the spear, whiel ;4
“hut a development of the knife-point, ang the cluk
s which is but a long hammer, are the only ﬂliugs left.’,'
He admits, however, that the art of making fire pro-
bably had been already discovered, for it ig COmmon
to all the races now existing, and was known to the
ancient. cave-inhabitants of Europe. PEI‘h&Pg t-im art
of making rnde canoes or rafts wazs likewise known ;

= ¢ Prohistoric Times,' 1860, p. 574,

J
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but as mon existed at a remote epoch, when the land
in many places stood at a very different level to what
it does now, he would "have been able, without the aid
of cances, to have spread widely. Sir J. Lubbock
- further remarks how improbable it is that our earliest
ancestors could have * counted as high as ten, con-
“gidering that s0"many races now in existence cannot
“ get beyond four.” Nevertheless, at this early period,
the intellectual and social faculties of man could
hardly have been inferior in any extreme degree to
those possessed at present by the lowest savages;
otherwise primeval man could not have been so
eminently successful in the struggele for life, as proved
by his early and wide diffusion.

From the fundamental differences between certain
languages, some philologists have inferred that when
man first became widely diffused, he was not a
speaking animal ; but it may be suspected that lan-
guages, far less perfect than any now spoken, aided by
gestures, might have been used, and yet have left
- no fraces on subsequent and more highly-developed
tongues, Without the use of some langnage, however
imperfect, it appears doubtful whether man’s intel-
lect could have risen to the standard implied by his
dominant position at an early period.

Whether primeval man, when he possessed but few
arts, and those of the rudest kind, and when his power
of language was extremely i1uperfcat, would have
dBS_EI'_TtJLl to be called man, musk depeud on the
definition which we employ. In a series of forms
graduating insensibly from some ape-like creature to
man a4 he now exists, it would be impossible to fix on
any definite point when the term *man " ought to be
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-used. But this is a matter of very little importance.
Ho again, it is almost & matter of indifference whether
the so-called races of man are'thus designated, or are
ranked as species or sub-species; but the latter term
appears the more appropriate. Finally, we may con-
clude that when the principle of evolution is generally
accepted, as it surely will be before long, the dispute
between the monogenists and the polygenists will die
a silent and unobserved death. .

One other question ought not to be passed over
without notice, namely, whether, as iz =ometimes
assumed, each sub-species or race of man has sprung
from a single pair of progenitors. 'With our domestic
animals a new race can readily be formed by carefully
matching the varying offspring from a single pair, or
even from a single individual possessing some new
character ; but most of our races have been formed,

not intentionally from a selected pair, but uyp- '

conscionsly by the preservation of many individuglg
which have varied, however slightly, in some nzefy] or
desired manner, If in one country stronger apq
heavier horses, and in another country lighter ayg
fleeter ones, were habitually preferred, we may fee]
sure that two distinet sub-breeds would be produeeq in
the course of time, without any one pair having been
separated and bred from, in either country, Many
races have been thus formed, and their manner of
formation is closely analogous to that of natural
species. We know, also, that the horses taken to the
Falkland Islands have, dnring successive generations,
become smaller and weaker, whilst those which have
run wild on the Pampas have acquired larger and
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coarser heads; and such changes are manifestly due,
not to any one pair, but to all the individuals having
been suljected to the same conditions, aided, perhaps,
by the principle of reversion. The new sub-breeds in

‘such cases are not descended from any single pair, but

from many individuals which have varied in different
degrees, but in the same general manner ; and we may
coniclnde that. the races of man have been similarly
produced, the moditications being either the direct
result of exposure to different conditions, or the
indirect result of some form of selection. Dut to this
latter subject we shall presently return.

O the Ertinetion :'Jf the Races Elf Man.—The Pﬂrﬁ"ﬂ
or complete extincticn of many races and sub-races of
man is historically known. Humbeldt saw in South
America-a parrot which was the sole living creature
that could speak a word of the language of a lost tribe.
\Ancient monuments and stone implements found in all
parts of the world, about which no tradition has been
preserved by the present inhabitants, indicate much
extinetion, Some small and broken tribes, remnants
of former races, still survive in isolated and generally
mountainous districts. In Europe the ancient races
were all, according to Schanffhausen,® * lower in the
“scale than the rudest living savages;” they musb
th'_}rfffﬂl'ﬂ have differed, to a certain extent, from any
existing race, The remains described by Professor
P.'m““ from Les Eyzies, though t]:ey unfurtunf}tte'
appear fo have belonged to a single family, indicate
o Tace with o mgst singular combination Pf low
or simious, and of high characteristics. This race

# Translation in * Anthropological Review, Oct. 1868, p.A431L
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15 “entirely different from any other, ancient or
“modern, that we have heard of"® Tt differed
therefore, from the quaternary race of the caverns -::u%
Belginm.

Man can long resist conditions which appear ex-
tremely unfavourable for his existence.®® He has lone
lived in the extreme regions of the North, with EE
wood for his canoces or implements, and with only
blubber as fuel, and melted snow as drink. In the
southern extremity of America the Fuegians survive
without the protection of clothes, or of any bunilding
worthy to be called a hovel. In South Africa the
aborigines wander over arid plains, where dangerous
beastsaboand. Man can withstand the deadly influence
of the Terai at the foot of the Himalaya, and the
pestilential shores of tropical Africa,

Extinetion follows chiefly from the competition of
tribe with tribe, and race with race. Various checks
are alwaysin action, serving tokeep down the numhers
of each savage tribe,—such as periodical famines,
nomadic habits and the consequent deaths of infayte
prolonged suckling, wars, accidents, sickness, ]iﬁﬂutiuugj
ness, the stealing of women, infanticide, and especially
lessened fertility. If any one of these checks inereases
in power, even slightly, the tribe thus affected tends
to decrense; and when of two adjoiming tribes one
beeomes less numerons and less powerfal than the
other, the contest is soon settled by war, slaughter
cannibalism, slavery, and absorption. Eyen when 1::
weaker tribe is not thus abruptly swept away, if it

o« i b, Con- Review, : 4
gress DEI:;|:EIDJIEHE\EIT.]J' 1868, o ?JJ‘: {'f}:::lr'll:ﬁiaflf:&*rﬁ;:ec: das
p. 172-175. See also Broca  Aussterben der Maturvilker,
thuHhLL[Dti}]l-l I;*Lnt]]m].l{l]ilglﬂii[ 1868, a: 82, f
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once begins to decrease, it generally goes on decreasing
until it becomes extinet.**

When civilised nations come into contact with bar-
barians the struggle is short, except where a deadly
climate gives its aid to the native race. Of the causes
which lead to the victory of eivilised nations, some are
plain and simple, others complex and obseure. We
can see that the cultivation of the land will be fatal in
many ways to savages, for they cannot, or will not,
change their habits. New diseases and vices have in
some cases proved highly destructive; and it appears
that o new disease often canses much death, until those
who are most susceptible to its destructive influence
are gradually weeded out;® and so it may be with
the evil effects from spirituous liquors, as well as with
the uneanquerably strong taste for them shewn by so
many savages. It further appears, mysterious as is
{the fact, that the first meeting of distinet and separated

/ people generates diseasze.® Mr. Sproat, who in Yan-
eouver Island closely attended to the subject of extine-
tion, believed that changed habits of life, consequent
on the advent of Europeans, induces much ill health.
He lays, also, great stress on the apparently trifling
ﬁn‘lme that the natives become * bewildered and dull
”hy the new life around them ; they lose the motives

for exertion, and get no new ones in their place.” **

* Gerdand (ibid.

: 8. 12) mives
facts in support of i

% Beagle,”" p. 435) a good many
this state-

cases bearing on  thiz subject;

ment.

. Bee remarks to this effect

in: Sir= 1. Holland's ¢ Medical

";!E;:gcs and Reflections,’ 1830, -
# 1 have collectsd (¢ Journal

Y of Hescarches, Voyage of the

see also (erland, ibid. s
Poeppiz speaks of tho ¢ hreath
“of civilistion s poisonous to
“ mpvages.”

* Snroat, *Boenes and Studies
of Savage Life,’ 1868, 1. 284,
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The grade of their civilisation seems to be g 1yest
important element in the snceess of competing nations.
A few centuries ago Furope feared the jnroads of
Eastern barbarians ; now any such fear wonld be
ridiculous. It is a more curious fact, as My, Bagehot
has remarked, that savages did not formerly :.-m;te
away hefore the classical nations, as they now do before
modern civilised nations; had they done so, the old
moralists would have mused over the event ; but there
i8 no lament in any writer of that period over the
perishing barbarians® The most potent of gll the
causes of extinetion, appears in many cases to be
lessened fertility and ill-health, especially amongst the
children, arising from changed conditions of life, not-
withstanding that the new conditions may not be in-
Jurious in themselves. I am much indebted to My, I
H. Howorth for having called my attention to this
subject, and for having given me information respect-
ing it, I have collected the following cases.

When Tasmania was first colonised the nativeg were
roughly estimated by some at 7000 and by otheyy o4
20,000, Their number was soon greatly redyeed
chiefly by fighting with the English and wity g,mh:‘
other. After the famous hunt by all the colonists
when the remaining natives delivered themselveg up tc:
the government, they consisted only of 120 iﬂdf‘r’idmﬂs ar
who were in 1832 transported to Flinders Islnn::l.
This island, situated between Tasmania and Australia,
is forty miles long, and from twelve to eighteen miles

3 ! A
® Bagehot,  Physies and Poli-  given are taken from ¢The lust
tics,! ¢ Portoightly  Beview, u[t the T-'l-'?mnni.lum,‘ e
April 1, 1868, 1 455, wick, 1870, 5
T Al the statements bere
g [

/



Ciiv. VIL THE EXTINCTION OF RACES. 285

broad : it seems healthy, and the natives were well
treated. Nevertheless, they suffered greatly in health.
In 1834 they consisted (Bonwick, p. 250) of forty-seven
adult males, forfy-eight adult females, and sixteen
children, or in all of 111 souls. In 1835 ouly one
hundred were left. As they continued rapidly to de-
crease, and as they themselves thought that they
should not perish so quickly elsewhere, they were
removed in 1847 to Oyster Cove in the sounthern part
of Tasmania. They then consisted (Dec. 20th, 1847)
of fourteen men, twenty-two women and ten children.®®
But the change of site did no good. Disease and death
still pursned them, and in 1864 one man (who died in
18649), and three elderly women alone survived. The
infertility of the women is even a more remarkable
fact than the liability of all to ill-health and death.
At the time when only nine women were left at Oyster
Cove, they told Mr. Bonwick (p. 386), that only two

ad ever borne children : and these two had together
produced only three children!

With respect to the cause of this extraordinary state
of things, Dr. Btory remarks that death followed the
attempts to eivilise the natives. “If left to themselves
“to roam as they were wont and undisturbed, they
“would have reared more children, and there would
“ have been less mortality.” Another careful observer
of the natives, Mr. Davis, remiarks, “The births have
“been few and the deaths numerons. This may have
“been in a great measure owing to their change of
“living and food; but more so to their banishment
#from the mainland of Van Diemen’s Land, and con-

* This if the statement of the Governor of Tasmania, Sir W,
Denison, * Varicties of Vice-Regal Life,’ 1870, val. i. p. 67.)
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*“ sequent depression of spirits” (Bonwick, pp. 388,
300).
Similar facts have been observed in two widely
different parts of Australin. The celebrated explorer,
Mr. Gregory, told Mr. Bonwick, that in Queensland
“the want of reproduction was being already falt with
“the blacks, even in the most recently settled parts,
“and that decay would set in.” Of thirteen aborigines
from Shark’s Bay who visited Murehison River, twelyve
died of consumption within three months.®

The decrease of the Maories of New Zealand has been
earefully investigated by Mr. Fenton, in an admirah]e
Report, from which all the following statements, with
one exception, are taken.** The deerease in number
since 1830 is admitted by every ome, including the
natives themselves, and is still steadily progressing,
Although if has hitherto been found impossible to take
an actual census of the natives, their numbers wera,
carefully estimated by residents in many diﬂtrictﬁ.i‘
The result seems trustworthy, and shows that ﬂnriﬂg
the fourteen years, previous to 1858, the decrease wqs
19-42 per cent. Some of the tribes, thus carefnlly
examined, lived above a hundred miles apart, somg on
the coast, some inland ; and their means of subsistence
and habits differed to n cerfain extent (p. 28), 1y,
total number in 1858 was believed to be -'33,?{}{], ani
in 1872, after a second interval of fourteen Years,
another eensus was taken, and the number ig given
as only 356,359, gshewing a decrease of 332-99 per
Mr. Fenton, after shewing in detaj] the

original Inhabitants of Now
Zealand, published by the Go-

cent !*!
¥ For these r.-:ls,es,] ei(;r]r! Don-
siok’s ¢ Daily Life of the Tasma- i

::::iﬁs’ 1870 'p. 0 ; and the * Last vernment, 1850,
8, s 4 Now Zealand,? by Aleke

Tasmanians,’ 1870, p. 85806 Ze
Urﬂi?’ U;:surmt[ou; on t’hu Ab-  Kennedy, 1873, p, 47,
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insufficiency of the various causes, usually assigned in
explanation of this extraordinary decrease, such as
new diseases, the profligacy of the women, drunkenness,
wars, &c., concludes on weighty grounds that it de-
pends 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. 83)
that in 1844 there was one non-adult for every 2:57

" adults; whereas in 1858 there was only one non-adult

y

for every 3:27 adults. The mortality of the adults is
also great. THe 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 distinet canse, I shall return in a
future chapter. Mr. Fenton contrasts with astonish-
ment the decrease in New Zealand with the inerease in
Ireland ; countries not very dissimilar in climate, and
where the inhabitants now follow nearly similar habits.
Mhe Maories themselves (p. 85) “attribute their de-
“endence, in some measure, to the introduction of new
“food and clot-hing, and the attendant change of
“habits;” and it will be seen, when we consider the
influence of changed conditions on fertility, that they
are proha.hl}r rlght._ The diminution hngﬁu between
the years 1830 ang 1840 : and Mr. Fenton shews
(p- 4‘3} that abont 1830, the art of manufacturing
Pthl corn (maize), by long steeping in water, was
dizeovered and largely practized ; and this proves that
a change of habits was beginning amongst the natives,
even when New Zealand was only thinly inhabited by

\ Europeans. When I visited the Bay of Islands in

1835, the dress and food of the inhabitants had already
been much modified . they raised potatoes, maize, and
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other agricultural produce, and exchanged them for
English manufactured goods and tobneeo.

It is evident from many statements in the life of
Bishop Patteson,*® that the Melanesians 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 Islands is as notorious as that of New Zealand.
It has been roughly estimated by those best eapable of
Judging, that when Cook discovered the Islands in
1779, the population amounted to about 300,000,
Acecording to a loose ecensus in 1823, the numbers then
were 142,050, In 1832, and at several subsequent
periods, an accurate census was officially taken, but T
have been able fo obtain only the following returns:

Annual mate of decrease
Mamive PorvraTios, por cemt., aRsuming it
Lo hinva beon nnlform be-
YEanl (Exeept during 1832 |  tweesn the suoressive ot
and 1238, when the wuses:  thess - censuses
Fow Toralgmers In the | belng taken atirrogalar
Ietandswersinclugded.) | intervala.

1832 130,313
} 445
1835 108,579
947
1858 | 71,009
| 081
: 1860 67,084
| ;- 2:18
1866 , 103
| } 2417 i

1872 | o, 581

2 ¢ fife of J. O, Patteson, by O, M. Younge, 1:74; sea more :.

especially vol. i. . 530

B 5
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We here sea that in the interval of forty years,
between 1832 and 1872, the population has decreased
no less than sixty-eight per cent.! This has been
attributed by most writers to the profligacy of the
women, to former bloody wars, and to the severe
labour imposed on conquered tribes and to mewly
introduced disesses, which have been on several
oceasions extremely destructive. No doubt these and
other such causes have been highly efficient, and may
account for the extraordinary rate of decrease between
the years 1832 and 1836; but the most potent of all
the causes seems to be lessened fertility. According
to Dr. Ruschenberger of the U.8. Navy, who visited
these islands between 1835 and 1837, in one district
of Hawaii, only twenty-five men out of 1134, and in

another district only ten out of 637, had a family with

2s many as three children. Of eighty married women,
only thirty-nine had ever borne children; and * the
“ official report gives an average of half a child to each
“married couple in the whole island.” This is almost
exactly the same average as with the Tasmanians at
Oyster Cove. Jarves, who published his History in
1843, says that “ families who have three children are
“freed from all taxes ; those having more, are rewarded
“by gifts of land and other encouragements.” This
uupa}‘nllaled enactment by the government well shews
how lﬂfﬁrtilzi the race had become. The Rev. A. Bishop
stated in the Hawaijan Spectator* in 1839, that a
large proportion of the children die at early ages, and
Bishop Staley informs me that this is still the case,

just asin New Zealand. This has been attributed to

the neglu:;t, of the children by the women, but it 1s
_Pru]:m.bljr 1t large part due to innate weakness of con-
¥OL. I. U
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stitution in the children, in relation to the lessemed
fertility of their parents. There is, moreover, a
further resemblance to the cage of New Zealand, in
the fact that there is a large excess of male over
female births: the census of 1872 gives 81,650 males
to 25,247 females of all ages, that is 125:36 males for
every 100 females; whereas in all ecivilised 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 & much
mote probable cause, and which will at the same time
account for the increased mortality, especially of the
children. The islands were visited by Cook in 1779,
by Vancouver in 1794, and often subsequently by
whalers. In 1819 missionaries arrived, and found that
idolatry had been alveady abolished, 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. Coar, 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 Bishop Staley, it does not appear that
the poorer classes have ever much changed their diet,
althongh many new kimds of fruit have ‘been infro-
duced, and the sugar-cane is in universal nse, Owing,
hotwever, to their passion for imitnting Europeans,
they altered their manner of dressing at an early
period, and the use of aleoholic drinks became VEry
general. Although these changes appear ineonsider- .r’;
able, I can well believe, from what is known wiﬂlJ'

b
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respect to animals, that they might suffice to lessen
the fertility of the natives.*®

Lastly, Mr. Macnamara states** that the low and
degraded inhabitants of the Andaman Islands, on the
enstern side of the Gulf of Bengal, are * eminently
“gusceptible to any change of climate: in fact, take
“ them away from their island homes, and they are
“ almost certain to die, and that independently of diet
i gr extraneons influences.” He further states that
the inhabitants of the Valley of Nepil, which is
extremely hot in summer, and also the various hill-
tribes of India, suffer from dysentery and fever when
on the plains; and they die if they attempt to pa
the whole year there. b

We thus see that many of the wilder races of man
are apt to suffer much in health when subjected to
changed conditions or habits of life, and not exclusively
from being transported to anew climate. Mere altera-
tions in habits, which do not appear injurious in
themselves, seem to have this same effect; and in
goveral cases the children are particularly liable to-
suffer. It has often been said, as Mr. Maenamara
remarks, that man can resist with impunity the
greatest diversities of climate and other changes; but

* The foropning statements
are taken chiefly from the lol-
lowing workse © Jarves' History
of the Hawaiian Tslands, 1815,
I -iL‘E(}—mT, Checver, * Life in
the Sandwich Islnnds’ 1851 o
277, DBuschenbormer 15 |ll.1=|;|,-|1
by Bonwick, *Last of the Tas-
maniaes,’ 1870, p. 478, Bishop
is quoted by Bir 1, Belcher,
fVoyage Dound the World,
1848, vol. i p 272, T owe the

consus of the several years io
the kindness of Mr, Coan, af the
request of Dr. Youmans of New
York ; awd in most cases 1 have
compaged the Youmans figures
with those given in severil of
the above-named works, I have
omitted the censns for 1850, as
I have seen two widely different
.
nu'l;m??l{;g; nlc;ﬁmn Medical Ga-
zotte; Nov. 1, 1871, p. 240.
T2
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this is true only of the ecivilised races. Man in his
wild econdition seems to be in this respect almost ag
susceptible as his nearest allies, the anthropoid apes,
which have never yet survived long, when removed
from their native country.

Lessened fertility from changed conditions, as in
the case of the Tasmanians, Maories, 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 eauses which tend to cheek the -

increase of every population, would sooner or later
lead to extinction. The diminution of fertility may
be explained in some cases by the profligacy of the
women (as until lately with the Tahitians), but
Mr. Fenton has shewn that this explanation by ro
means suffices with the New Zealanders, nor does it
with the Tasmanians.

In the paper above quoted, Mr, Macnamara gives
reasons for believing that the inhabitants of distriets
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 in fertility and health from long con-
tinued inter-breeding ; but in the above cases infertility
has coincided too closely with the arrival of Europeans
for us to admit this explanation. Nor have we ab
present any reason to believe that man is highly
gensitive to the evil effects of iuter-hreeding, egpecially
in areas so large as New Zealand, and the Sandwich
archipelago with its diversified stations. On the
contrary, it is known that the present inhabitants of

Norfolk Island are neatly all cousing or negr relations, !-J

i
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as are the Todas in India, and the inhabitants of some
of the Western Islands of Scotland ; and yet they scem
not to have suffered in fertility.**

A much more probable view is suggested by the
analogy of the lower animals. The reproductive
system can be shewn to be susceptible to an gxtraor-
dinary degree (thongh 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 this subject is given in chap. xviii. of vol. ii.
of my ¢ Variation of Animals and Plants under Domes-
tication,” I can here give only the briefest abstracts
and every one interested in the subject may consult
the above work. Very slight changes increase the
health, vigonr and fertility of most or all organic
beings, whilst other changes are known to render @
large number of animals sterile, One of the moah
familiar cases; is that of tamed elephants not breeding
in India ; though they often breed in Ava, where the
fa:malea are allowed to roam about the forests to some
n'_it_ent, and are thus placed under more natural con-
dition= ., The case of various American monkeys, both
fﬁ;;{_ tl::ch have been kept for many years together

n countries, and yet have very rarely o
never bred, is a more apposite instance, because
their relationshi to P i : ble how
slight a chan o It .ip romarks i ed
. sterility in o wgi‘l}l n the conditions often 1111‘;1.1;l ciﬂ
the more atran L Sob min t:uptureri; [fnd e ye

ge as all our domesticated animals B2Y

0 the close ralationsls ! For the
the Norfollc Telandcrs, ses Sir  Worbnoie b of Scolland,
Ww. Iiem‘.wr:, ! Varieties of Vice- iy Mitlli: Al P]-‘diuburgh Medi-
Regal Life; vol. i, 1870, p. 410,  cal Jonrnal? March to JU0%
Tor the J.'Ddﬂs,, see Col, 1{“mhull'3 1&1_;.51_ CUImal, ¥
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become more fertile than they were in a state of
pature: and some of them ecan resist the most
unnatural conditions with undiminished fertility.®
Certain groups of animals are much more liable than
others to be affected by captivity; and generally all
the species of the same group are affected in the same
manner. But sometimes o single species in a group
14 rendered sterile, whilst the others are not so; on
the other hand, a single species may retain its fertility
whilst most of the others fail to breed. The males
and females of some species when confined, or when
allowed to live almost, but not quite {ree, in their
native country, never unite; others thus circum-
stanced frequently unite but never produce offspring ;
others again produce some offspring, but fewer than in
a state of nature; and as bearing on the above cases
of man, it is important to remark that the young are
apt to be weak and sickly, or malformed, and to perish
af an early age. :

Seeing how general is this law of the susceptibility of
the reproductive system to changed conditions of life,
and that it holds good with our nearest allies, 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 become more or less sterile, and their young
offspring suffer in health, in the same manner and
from the same cause, as do the elephant and hunting-
leopard in India, many monkeys in America, and a
host of animals of all kinds, on removal from their
natural conditions.

% For the evidence on this head, sce * Variation of Animals?
e, vol. ii, pe 111



-

{

._k

\

Cuar. VIL  THE EXTINCTION OF RACES, 295

We can see why it is that aborigines, who have long
inhabited islands, and who must have been long
exposed to mnearly uniform conditions, shonld “be
specially affected by any change in their habits, as
geems to be the case. Civilized 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
rarely rendered sterile, though a few such instances
have been recorded.'” The immunity of civilised races
and domesticated animals is probably due to their
having been subjected to a greater extent, and there-
fore having grown somewhat more accustomed, to
diversified or varying conditions, than the majority of
wild animals; and to their having formerly im-
migrated or been carried from country to country, and
to different families or sub-races having inter-crossed.
It appears that a eross with civilised races at once
gives to an aboriginal race an immunity from the evil
consequences of changed conditions. Thus the erossed
offspring from the Tahitians and English, when
settled in Pitcairn Island, increased so rapidly that
the Island was soon overstocked ; and in June 1850
they were removed to Norfolk Island. They then
cﬂﬂBfEﬁEﬂ of 60 married persons and 134 children,
mulun_g a total of 194, Here they likewise inereazed
so rapidly, that althongh sixteen of them returned £o
Piteairn Island iy 1859, they numbered in January
1868, 300 souls; the ;:Lmll:-s and females being in
exactly equal numbers, What a contrast does this

. case present with that of the Tasmanians; the

* * Variation of Animals;’ &c., vol. #i. p- 16.
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Norfolk Tslanders increased in only twelve and a ]Etnlf
years from 194 to 300; whereas the Tasmanians
decreased during fifteen years from 120 to 46, of which
latter number only ten were children.*®

So again in the interval between the census of 1866
and 1872 the natives of full blood in the Sandwich
Islands decreased by 8081, whilst the half-castes, who
are believed to be healthier, incrensed by 847 ; bub I
do not know whether the latter number includes the

offspring from the half-castes, or only the half-castes
of the first generation.

The cases which I have here given all relate to
aborigines, who have been subjected to new conditions
a8 the result of the immigration of civilised men.
But sterility and ill-health would probably follow, if
savages were compelled by any camse, such as theg
inroad of a conquering tribe, to desert their homes any
to change their habits. It is an interesting circum®
stance that the chief check to wild animals becoming \\
domesticated, which implies the power of d#heir breed-
ing freely when first capture?, and one chief check to
wild men, when brought into contact with civilisation,
surviving to form a civilised vace, is the same, namely,
sterility from changed conditions of life.

Finally, although the gradual decrease and ultimate
extinction of the races of man iz a highly complex
pz:uh‘l.em, depending on many causes which differ in
different places and at different times; it is the same
problem as that presented by the extinetion of one of

* These details are taken the Hons .
Eﬂm ‘Th:?r Mutineers of the 20th, ],E;::!;.fif:‘r E‘f,?mn;?[[,ﬂig
Bounty,”' by Lady Beleher, statements about the Sandwich
18.1]’;-51"::1 from *Pitcairn. Is- landers are from the * Honolula
land,’ ordered to be printed by Gazette, and from Mr, Coan.
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the higher animals—of the fossil horse, for instance,
which disappeared from Bouth America, soon after-
wards to be replaced, within the same districts, by
countless troups of the Spanish horse. The New
. Fealander seems conscious of this parallelism, for he
compares his future fate with that of the native rat
now almost exterminated by the European rat.
Though the difficulty is great to our imagination, and
really great, if we wish to ascertain the precise canses
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 each 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 mumber; and decreasing numbers will
sooner or laoter lead to extinction ; the end, in most
cases, being promptly determined by the inroads of
conquering tribes. .
On the Formation of the Races of Man.—In some

! onses the crossing of distinct races has led to the
formation of a new race. The singular fact that the
Europeans and Hindoos, who belong to the same
Aryan stock, and speak a language fundamentally the
game, differ widely in appearance, whilst Europeans
differ but little from Jews, who belong to the Semitic
stock, and speak quite another language, has been
accounted for by Broea,* through certain Aryan:
branches having been largely crossed by indigenous
tribes during their wide diffusion. When two races in
close contact cross, the first result is a heterogeneous
mixttl:lrﬂ: thus Mr. Hunter, in describing the Santali

@ «(On Anthropology,’ translation ¢ Anthropolog. Review," Jan.
'l\ 1E68, . 98 i
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or hill-tribes of India, says that hundreds of impercep-
tible gradations may be traced *from the black, squat
stribes of the mountaing to the tall olive-coloured
¢ Prahman, with his intellectnal 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® Whether a heterogeneous
people, such as the inhabitants of some of the Poly-
nesian islands, formed by the crossing of two distinet
races, with few or no pure members left, would ever
become homogeneous, is not known from direct evi-
dence. DBut as with our domesticated animals, a cross-
breed can certainly be fixed and made uniform by
careful selection® in the course of a few generations,
- we may infer that the free intererossing of a hetero-
geneous mixture during a long descent would supply
the place of selection, and overcome any tendenecy to
reversion ; so that the crossed race wounld ultimately
become homogeneons, 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 conspicuons ,
nt: the best mur_karl.l It was formerly thought that
differences of this 1]{11:11 uuuldd be accounted for b
long exposure ‘to‘d1ﬂ'erent climates ; but Pallas first
shewed that this is not tenable, and he has since heen
followed by almost all anthropologists.®® This view

tThe Annals of Buml He was f
t - te ollowed by 1t i
Bﬂﬂr‘f ]'1 IBI:-;S, P 134, 1 in hig '“'E}'tlﬂ"t: zn:{ A:ﬁ;}]p!ﬂ-
The Variation of Animals logie,' 1812, Ap e 1l TR
.:_n:l ’Phsint_.f; uu:iyr Domestica-  mary of the evhl:ucgc Ei‘;t;;l;:;
ion,’ vol. ii. p, 95, v (3 i s J
%' Pyilas, *Aot, Acad. S :Ei};in.{];m*la’-mﬂfk I'Espice,’ 1859,
Petersburg,’ 1750, part ii. p. 69, ke

and one
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has been rejected chiefly becanse the distribution of
the variously coloured races, most of whom must have
long inhabited their present homes, does not coincide
with corresponding differences of elimate. Some little
weight may be given to such cases as that of the
Dutch families, who, as we hear on execellent sutho-
rity,* have not nndergone 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, thongh the uniformity of
the latter has been somewhat exaggerated.® A very
damp or & 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 Ameriea,
and Livingstone in Afriea, arrived at diametrically
opposite conclusions with respect to dampness and
dryness, any conclusion on this head must be con-
, gidered as very doubtful.®
Various facts, which I have given elsewhere, prove
that the colour of the skin and bair is sometimes
correlated in a surprising manner with a complete
immunity from the action of certain vegetable poisons,
and from the attacks of certain parasites. Hence it
ocenrred to me, that negroes and other dark races might
have acquired their dark fints by the darker individuals
escaping from the deadly influence of the miasma
of their native countries, during a long series of
ganeratiuna.

m gir Andrew Smith, as
aoted by Knox, *Iaces of

# Livingstone's ¢ Travels and
%‘ l[eseamhe&sén B.DACI;::?I,' 15857,
an ' 1860, p. 475. pp. 838, a39. D'Orbigny, as
:*u See De auntmfnges on this  quoted by Godron, * Dea'Esplee,
head, ¢ Revue des Cours Scienti-  vol. 1i. p. 266,
ﬁqu,;:g; Qct. 17, 1868, p. 731,
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I afterwards found that this same idea had long ago
oecurred to Dr, Wells.*® Tt has long been known that
negroes, and even mulattoes, are almost completely
exempt from the yellow-fever, so destructive in tropical
America.®® 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.®® This immunity in the
negro geems to be partly inherent, depending on some
unknown peculiarity of constitution, and partly the
result of acclimatisation. Pouchet® 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 climate of the West Indjes,
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 gome |
time in n colder climate.” The nature of the climate
under which the white races have long resided, likewige

# Bee a paper read before the ™ Major Talloch, i
Royal Boc. in 1813, and pub- read  befors the . uétaﬂﬁi'?,l*;
lished in his Essays in 1818, I dociety, April 20th 1840 -lﬂad
have given an account of Dr.  given in the ‘ii'»]lr-n;:eum ’ 1;;"0
Wells' views in the Historieal p. 353, : ! *
Bketch (p. xvi.) to my ¢ Origin ® “The  Pluralit f
of Bpecies! Various cases of Human Race Yy ol the
colour eorrelated with constitu- . B0, ay {tmns];;t.,]: 1864,
tional pecnliaritics are given in " Quntref; o
my * Variation _Uf ﬂnim:'l.ll:ﬁ 1'[‘]5[:?3,1:,.3 H“Inn%i[s:ﬂ 1861, 7, 2
under Iomestication,® vol, 4i. Whaitz, + utmrhu.-t!. to ;'Ll]‘thorg:
pp. 227, 335, b Pology, translat, vol, 1, 18 3

& Bee, for instance, Nott and 124, Li'l.'inggtuue g'lv;:-.s a.lI
Gliddon, Types of Mankind,'  gous cases in his < Trgualar
P 68, b

‘Unité  de
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has some influence on them; for during the fearful
epidemic of yellow fever in Demerara during 1887,
Dr. Blair found that the death-rate of the immigrants
was proportional fo the latitude of the country whenee

_they had come. With the negro the immunity, as far

a8 it is the result of acclimatisation, implies exposure
during a prodigious length of time; for the aborigines
of tropical Amerien 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
compelled annually to leave, thongh 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
hlood, nervous system, or other tissmes. Nevertheless,
from the facts above alluded to, and from some connee-

/tiun apparently existing between complexion and a
_/tendency to consumption, the conjecture seemed to me

L}

Y popatitation ;

L]

not improbable. Consequently I endeavoured, with
but little success,” to ascertain how far it holds good.

. Tn the sping of 1862 1
obtained permission from the
Director-General of the Medieal
department of the Army, to
transmit to the surgeons of the
various regiments on  forsion
gorvice 8 blank table, with the
following appended  remarks,
but I have received no returns.
¢ Ag several well-marked eases
 have been recorded with our
 domestic animals of a relation
apetween  the colour of the
s dormal appendages and the
and it being

“potorious that there is some,
@ Jimited degree of relation
“ hotween the colour of the
“races of man and the climate
“inhabited by them; the fol-
*lowing investigation seems
“worth consideration. Namely,
“ whether there is any relation
“in Kuropeans between the
% golour of their hair, and their
“liability to the diseases of
“tropical countries. If the
“gurgeons of the several regi-
“ments, when stationed in
% unhealthy tropical districts,
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The late Dr. Daniell, who had long lived on t.'i_ltﬂ West
Coast of Afrien, told me that he did not believe in any
such relation. He was himself unusually fair, and had
withstood the climate in a wonderful manner. When
he first arrived as a boy on the coast, an old and
experienced negro chief predicted from his appearance
that this would prove the ease. Dr. Nicholson, of
Antigua, after having attended to this subject, writes
to me that dark-coloured Europeans escape the yellow
fever more than those that are light-coloured. MMr. J.
M. Harris altogether denies that Europeans with dark
hair withstand a hot climate better than other men:
on the contrary, experience has taught him in making
a selection of men for service on the coast of Africa,
to choose those with red hair." As far, therefore, as

THE DESCENT OF MAN.

Theoreti=

“would be so goed as first to
“count, as o standard of com-
*parison, how many men, in
“the force whenee the sick are
“dewn, have dark and light-
“eologred  hair, aud  hair of
“intermediate or doubtful tints ;
“and if a gimilar account. were
“kept by the same medieal
“* mentlemen, of all the men who
 guffered {rom malarions and
" yellow fevers, or from dysen-
“tery, it would soon be apparent,
“ alter some thousand cases had
# bean tabolated, whether there
“pxists any relation  between
“ the colonr of the hair and con-
** stitutional liability to tropical
“diseases, Perbaps no  such
“relaticn would be discovered,
*but tho investigation is well
“worth making, In case any
“positive resnlt wore obtained,
it might be of some practical
“nge in selecting men for any

“ particular service.
* cally the result wounld le of
“high interest, ns iudicating
“gne means by which a mace of
“*men inhabiting from a remote
“period an unhealthy tropical
“elimate, might have become
“dark-colonred by the better
“preservation of dork-baired or
* dork-complexioned individuals
“during a long succession of
* penerations.” .

¢ Apthropolegical Review,?
Jan. 1866, p. xxi. Dr. Sharpe
also says, with respect to Indin
*(*Man o Special Creation,! 1875,
“p. 118, that it has Deen
“moticed by somme  medical
“officers that Furopeans with
::]wl:r_ bair and florid com-
., hesions suffer less from dis-
RGeS of tropical countries than
 Persons with dark hair and

sallow complexions; and, &/
“faras 1 ]_{]:|.::.1.'|.'II there appear to i



o

Cmar. VIL

THE FORMATION OF RACES,

403

these slight indications go, there seems no foundation
for the hypothesis, that blackness has resulted from
the darker and darker individuals having survived
better during long exposure to fever-generating

minsma.

Dr. Sharpe remarks,® 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 about naked, and are not affected.
I have been assured by a medieal 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 animals
there is, also, a constitutional difference in liability to
the action of the sun between those parts of the skin

elothed with white hair and other parts.®* 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. 1If it be so, we should
have to assume that the natives of tropical America
have lived there for a much sghorter time than the

il
':bu g‘f{u:ﬁl grounds for this
remark.”  On the other hand,
}'llir_. Heddle, of Sierra Leone,
v.]m has had  hore ®olerks
“Xilled under him than any
#other man,” by the alimate of
the West African Cogst (w.
\ Reade, * African Sketch Book,’

o trectly
vol. i, p. 522), holds 2 direct
opposite x'ii:u':, ns does Capt.
Burton. Ty

m +Man a Special Creation,
1873, p. 115 :

2 'E’nri::ti:m of Amninlsland,
Plants undet Domestication,
vol. ii. pp. 436, 337,
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negroes in Africa, or the Papnansin the southern parts
of the Malay archipelago, just as the lighter-colonred
Hindoos have resided in India for a shorter time than
the darker aborigines of the central and 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 advantage 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
gome inherited effect is thus produced,®

We have seen in the second chapter that the con-
ditions of life affect the development of the bodily frame
in a direct manner, and that the effects are transmitted.
Thus, as is generally admitted, the Buropean settlers
in the United States undergo aslight but extraordinary
rapid change of appearance. Their bodies and limbs
become elongated ; and I hear from Col. Bernys that
during the late war in the United States, good evidence.
was afforded of this fact by the ridiculons appearance
presented by the German regiments, when dressed jn
ready-made clothes manufactured for the American
market, and which were much too long for the men in
every way. There is, also, 'a considerable body of

evidence shewing that in

& Bee, for instance, Quatre-
fagos (* Revue des Cours Seienti-
ﬁqueu,' Oct. 10, 18G5, p. T2
on the effects of residence in
Albyssinia and Arabin, and othar
analogous ecases.  Dr.  Rolle
{*Der Mensch, seine Abstam-
mung,' &o., 1865, s. B states,
on the authority of Khanikof,
that the greater number of

the Bouthern States the

German families

T ; settled  §
Georgia, hav ; o

0 acquired in the
conrse.of two generations fark
hair. and eyes, M. D. Fotles
informs me that the Guichuas
m the Andeg vary greatly in
u?imi.}:l-‘l, a.ur:.urdlug to the peition
0 e vallays | i

them. T4 Ioanit iy
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houge-glaves of the third generation present a markedly
different appearance from the field-slaves.®

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 exelusively 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 exireme degree from the inhabitants of Sonthern
China, who live entirely on vegetable food, and are
exposed almost naked to a hot, glaring climate. The
unelothed 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 Botoeudos again, as well as the
other “inhabitants of tropical America, are wholly
different from the Negroes who inhabit the opposite
ghores of the Atlantic, are exposed to a nearly similar
elimage, and follow nearly the same habits of life.

Nor can the differences between the races of man be
accounted for by the inherited effects of the increased
or decreased use of parts, except toa quite insignificant
degree. Men who habitually live in eanoes, may have
their legs somewhat stunted ; those who inhabit lofty
regions may have their chests enlarged; and those
who ebnstantly use certain sense-organs may have the.

6 Harlan, ‘Medical Re- 1861, p. 128) has collected
goarches, p. 532, Quatrefages  much evidence on thiz head.
(* Unité de I'Espee Humaine,

YOL. I X
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cavities in which they are lodged somewhat increased
in size, and their features consequently a little modified.
With eivilised nations, the reduced size of the jaws
from lessened use—the habitnal play of different
muscles serving to express different emotions—and the
increased size of the brain from greater intellectual
activity, have together produced a considerable effect
on their general appearance when ecompared with
_savages.” Increased bodily stature, without any cor-
responding inerease in the size of the brain, may
(judging from the previously adduced case of rabbits),
have given to some races an elongated skull of the
dolichocephalic type.

Lastly, the little-understood prineiple of correlated
development has sometimes come into action, as in
the case of great musecular development and strongly
projecting supra-orbital ridges. The ®blour of the
skin and hair are plainly correlated, as is the texture
of the hair with its colour in the Mandans of North:

America.” The colonr also of the skin, and t-lm_ oﬂnurf :
emitted by it, are likewise in some manner conneeted. | |
With the breeds of sheep the number of hairs within :L_

a given space and the number of the excretory pores
are related.” 1If we may judge from the analogy of
our domesticated animals, many modifications of

1 Sap  Prof. Schaaffhansen,

Now this hair is as coarss -

translat. in . “Anthropological
Review,” Oct. 1868, p. 425,

o Ny, Catlin states (*N.
American  Indians! Srvd edi
1842, vol. L p. 49) that in the
whole tribe of the Mandans,
about one in ten or twelve of
the members, of all ages and
hoth sexes, have bright silvery
urey hair, which is bereditary.

harsh as that of 2 horse's mane,

whilst the hair of othet colours
ia fine and =soft.

i L
® On the odour of the «Kin,

Godron, “Bur '"Espaca, tom. ii.
P 217, On the pores in
skin, Dr. Wilckens, * T Aufga-
ben der Landwieth, ootechs
nik,' 1669, &, T.

]
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strueture 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 prineiple 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 angmented during a
long series of generations through natural selection.
But here we are at once met by the objection that
beneficial variations alone ean be thus preserved; and
as far as we are enabled to judge, although always
liable to err om this head, none of the differences
between the races of man are of any direct or special
gervice to him. The intellectual and moral or social
faculties must of conrse 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 important, they
would long ago have been either fixed and preserved,
or eiiminated. In this respect man resembles those
forms, called -by naturalists protean or polymorphie,
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 natural
selection. _

We have thus far been baffled in all our attempts to
account for the differences between the races of man;
but there remains one important agency, namely

Qexiial Selection, which appears to have acted power-
x 2
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fully on man, as on many other m:imt?lﬁ- Ido ’}”*’
intend to assert that sexual selection will atﬂ““ﬂt', &
all the differences between the races. An unﬂKP}“‘nEd
residunm is léft, about which we can only say, in Our
jgnorance, that as individuals sre continually bord
with, for instance, heads a little rounder or ]1!3..1'1'0'.5751':
and with noses a little longer or shorter, such _ahght
differences might become fixed and uniform, if ﬂfm
unknown agencies which induced them were to ﬁ-ﬁ'ﬁ 1D
g2 more constant manner, aided by lnngacun’amﬂﬂd
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 sexnal
selection can be indicated with seientific precision ; bub
it ean be shewn that it would be an ingxplicable f{,\cﬁ
if man had not been modified by ﬂ]iﬂ_--'; REEFI}-GF, which
appears to have acted powerfully on #numerable
animals, Tt can further be shewn that the differenc

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 in order to treat this subject properly, I have
found it necessary to pass the whole animal kingdom
in review. Ihave therefore devoted to it the Second
Part of this work. At the close I shall return to man,
and, after attempting to shew how far he has been
modified through sexual selection, will give a brief
summary of the chapters in this First Part,

|
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WMotk 0% THE RESEMBLAXCES A¥D DIFFERERCES IN THE BTRUCTURE
A%D THE DEVELOPMEXT oF THE Brams 1% Maw axp Ares. By
Prorissor Huxrey, F.R.B,

The controversy respecting the nature and the extent of the differ-
ences in the siructure of the brain in man and the apes, which arose
some filteen years ago, has not yet come to an end, though the
gubject matter of the dispute is, at present, totally different from

“avhat it was formerly. It was originally asserted and re-asserted,

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 a8 the posterior lobes of the cerebral hemispheres, with
the posterior comu of the lateral ventricle and the Afppocampus
mminor, contained in those lobes, which are so obvious in man.

But the truth that the three structures in question are ag well
deyeloped in apes’ as in human brains, or even better; and that it
is charaateristic'of all the Primates (if we exclude the Lemurs) to
have thesaparts EE“ developed, stands at present on as seoure n
twgis as any proposition in comparative anatemy. Moreover, it s

Admitted by every one of the long series of anatomists who, of Iate

FWS- have paid special attention to the arrangement of the compli-

eated sulei and gyrl which appear upon the surface of the cerebral

hemisphercs in man and the higher apes, that they are disposed
after the very same pattern in him, asin them. Every prineipal
gyrus and soleus of o chimpanzee's brain is clearly represented in
that of & man, g0 that the terminclozy which applies to the one
answers for the other. On this point there is no difference of
opinion. Bome years since, Professor Bischoff published a memoir ™
on the cerebral convolgtions of man and apes; and as the purpose
of my learned colleague was certainly not to diminish the value of
the differences between apes and men in this vespect, I am glad to
make 4 citation from Lim.

“ That the apes, and especially the orang, cblmpnuzeﬂ and gorilla,
« pome very close to man in their organisation, much nearer than
st g any other animal, is a well known fact, disputed by nobody.
#Tooking at the matter from the point of view of organisation

m ¢Die Grosshirn-Windungen des Menschen;* * Abhandlungen
Jder K. Bayerischen Akademie, Bd. x., 1868,
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« glone, no cne probably would ever have disputed the yview of
% Linnaus, that man should be placed, merely as a peculiar apecias, af
«the Tiead of the mammalia and of those apes. Both shew, in all
% thelr organs, g0 close an aflinity, that the most exact anatomical
*investigation is needed in order to demonstrate those differences
* which really exist. Bo it is with the brains, The brains of man,
“the orang, the chimpanzee, the gorilla, inspite ofall the jmportant
# differences which they present, come very close to one another”
(L oo 101).

There 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,
omng and man, in even the details of the arrangement of the pyri
and sulei of the cerebral hemispheres. Nor, turning to the differ-
ences between the brains of the highest apes and that of man, i&
there any serions question as to the pature and extent of these
differences. It is admitted that the man's cerebral hemispheres
are abzolutely and relatively larger than those of the orang and
chimpan#ee ; that his fronkal lobes are less excavated by the
upward protrosion of the roof of the orbits; that his gyrl and suley
are, as a rule, less symmetrically disposed, and present o greatz:*
number of secondary plications,  And it is admitted that, a5 a ruléy
in mam, the temporo-cecipital or “ external perpendicular® fssure,
which is usually so strongly marked a feature of the ape's brain is
but faintly marked. But it also clear, that none of these differences
constitutes a sharp demarcation between the man’s and the ape's
brain. In respect to the external perpendicular fissure of Gratiolet,
in the human brain for instanee, Professor Turner remarks -2
3 LI]_'n_rEIImB brains ':It appears E.imi_ﬂy as-an indentation of the
e D om e et
S Tmnliphoes b fethale bt on e tha b0 kot e e le

male brain pasemore than two inches outwards ;

“and on another specimen, also the right hemisphers, it

ded
“for four-tenths of an inch iy

- 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 ]:n.uu]m braing, as compared with its remarkable distinctness in
“ the brain of most Quadrumana, is owing to the presence, in the

T *Convolutions of the Human

Considered,’ 1566, p. 12, Soeeimit Sopoereitigiis

-

5

1
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* former, of certain superficial, well marked, secondary convolutions
**whichbridge it over and connect the parietal with the oceipital
“lobe. The closer the first of these bridging gyri lies to the longi-
“tudinal fizsure, the horter Is the external paristo-occipital fissure
e p 13.)

_ Fhe obliteration of the external perpendicular fissure of Gratiolet,
therefore, is not n constant character of the human brain.  On the
other hond, its full development is not a conetant character of the
higher ape’s brain.  Faor, in the chimpanzee, the more or less
extensive oblitecation of the external perpendicular sulous by
“hridging convolutions,” on one gide or the other, has been poted
cver and over again by Prof, Rolleston, My, Marshall, M. Broca and
Professor Turner. At the conclusion of a special paper on this
subjeat the latter writes : ™

" “'T'he three specimens of the brain of a chimpanzee just deseribed,
“nrave, that the generalisation which Gratiolet has attempted to
s draw of the complete absence of the first connecting convolution
“and the voncenlment of the second, ns essentinlly characteristic
“fpatures in the brmin of this animal, i by no means universally
“applicable. In only one specimen did the brain, in thess par-
4 figulars, follow the law which Graticlet has expressed.  As
““remards the presence of the superior bridging convolution, T am
“inelined o think that it has existed in one hemisphere, at least,
“in a majority of the Lrains of this animal which have, up to this
#*time, been figured or described. The superficial position of the
“gecond bridsing convolution is evidently less frequent, and has as
“yat, I believe, only been seen in the brain (A) recorded in this
* communication. The asymmetrical arrangement in the convo-
“Jutions of the two hemispheres, which previous observers have
“reférred to in their descriptions, is also well illustrated in these
*gpecimens.” (pp- 5, 9.)

Even were the presence of the temporo-occipital, or external per—
pendicular, suleus, 8 mark of distinetion 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
apes.  In fagt, while the temporo-occipital is one of the most
gonstant of sulei in the Catarhipe, or Old World, apes, it i3 never

A
" Notes more especially on  ceedings of the Ioyal Hociety
the bridging convelutions in the  of Edinburgh,’ 1865-6.
Prain of the Chimpanzee, * Pro-
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onely developed in the New World apes; it is absent in
:;?s::;.llﬁ %"Iat}'rhi}:i; rudimentary in Pithesiz ;™ and more o
less obliterated by bridmiaz convolutions in Afeles. :

A character which is thus variable within the limits of & single
group can have no great taxonomic value. :

It is further established, that the degres cf asymmetry of the
convolution of the two sides in the human brain is subject to much
jpdividnal 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 symmetri-
cal than in the FEuropean brain, while, in some individuals of the
chimpanzee, their complexity and asymmetry become numllﬂﬁ-
'His is particularly the case in the brain .of o young male ':'Iﬂﬂ;'_'
panzee figured by M. Broca. (* L'ordre des Primates, p. 105
fig. 11.)

Again, as respects the question of absolute size, it is established
that the difference between the largest and the smallest healthy
human brain i3 greater than the difference between the ﬂ'ﬂlﬂu?“'t
healthy human brain and the largest chimpanzee's or orang’s brain.

Moreover, there is one circumetance in which the orang’s and
thimpanzes’s brains resemble man’s, but in which they differ from
the lower apes, and that is the presence of two corpora candicantis
—the Cynomorpha having but one.

In view of these facts I do not hesitate in this year 1874, to)
tepeat and insist upon the proposition which 1 enunciated in
1863 ;™

8o far as cerebral structure goes, therefore, it is elear that man
* differs lesa from the chimpanzes or the orang, than these do even
® from the monkeye, and that the difference between the brain of
“tho chimpanzee and of man is almost insignificant when com-
“pared with that between the chimpanzes brain and that of o
“ Lemur,"

In the paper to which T have referred, Professor Bizehoff does not
deny the second part of this statement, but he firat makes the
irrelevant remark that it is not wonderful if the brains of an orang
avd a Lemur are very different; and secondly, goes on to assett
that, “Tf we successively compnre the brain of 4 yman with that of

® Flower *On the Anatomy L'iet‘y,’ 1862,
of Pithecia Monachus, *Pro- L

: ‘Man's Place in Nature/
ceedings of the Zoological Bo-  p. 102 sl
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®an orang; the brain of this with that of / chimpanzee; of this
 with that of a gorilla, and 20 on of a /I obates, Semnopithecus,
U ynocepha'us, Cercopithecus, Macacus, (s, Callithriz, Lemur,
“ Btenops, Hupale, we shall not meet with a greater, or even s
% great a, break in the degree of development of the convolutions,
~ttag we find between the brain of 2 man and that of an orang ar
# phimpanzee,” B
To which I reply, firstly, that whether this nssertion be true or
false, it has nothing whatever to do with the proposition enunciated
in “Man's Place in Nature, which refers not to the development of
the convolutions alone, bat to the structure of the whole brain,  If
Professor Bischoff bad taken the trouble to refer to p. 96 of the
work he criticises, in fact, he would have found the following
passpge: **And if is a remarkable eircumstance that though, so far
“ a5 our present knowledge extends, there f5 one true stroctural
 bireak in the series of forms of SBimian brains, this hiatus does not
“ g Detween man and the manlike apes, but between the lower and
*the lowest Bimians, or in other words, between the Old and New
“ World apes and monkeys and the Lemurs.  Ewvery Lemur which
“has yet been examined, in fact, has its cerebellum partially visible
“from above; and its posterior lobe, with the contained posterior
“enrnn and hippocampus minor, more or less rodimentary, Every
s parmoset, American monkey, Old World monkey, baboon, or
¢ manlike ape, on the contrary, has its cerebellum entirely hidden,
 “posteriorly, by the cerebral lobes, and possesses a large posterior
“eornu with a well-developed hippocampus minor,”
This ztatement wos 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 developiment of the posteric? lobes in the Siamang
and in the Howling monkey. Notwithstanding the exceptional
brevity of the posterior lobes in these ftwo species, no one will
pretend that their brains, in the slightest degree, appronch those of
the Lemurs. And if, instead of putting Hapale ont of its nataral
place, ns Professor Bischoff most unaccountably does, we write the
series of animals he has chosen to mention as follows: Homo,
Pithecns, Troglodytes, Hylobates, Semnopithecus, Cynocephalus,
Cercopithecus, Macacus, Cebus, Callithriz, Hapale, Lemur, Stenops,
1 venture to reaffirm that the great break in this series lies between
Hapale and Lemur, and that this break is considerably greater than
that between any other two terms of that series. TProfessor Bischoff
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igmores the fact that long before he wrote, Gratiolet had suggested
the separation of the Lemurs from the other Primates on the very
ground of the difference in their cerebral charneters; and that
Professor Flower had made the following observations in the course
of his deseription of the brain of the Javan Loris: ™

« And it is especinlly remarkable that, in the development of the
« posterior lobes, there is no approximation to the Lemurine, short
“ hemisphered brain, in those monkeys which are commenly sup-
“ poged to approach this fimily in other respects, viz., the lower
“ members of the Platyrhine group.”

8o far as the structare of the adult brain is concerned, then, the
very considerable additions to our knowledge, which bave been made
by the researches of so many investigators, during the past ten
years, fully justify the statement which I madein 1863, DButithas
been said, that, admitting the similarity between the adult brains of
man and apes, they are nevertheless, in reality, widely dlﬁ'eren:i,
because they exhibit fundamental differences in the mode of their
development. No one would be more ready than I to admit the
force of this argument, if such fundamental differences of develop-
ment really exist. But Ideny that they doexist, Onthe contrary,
there is a fundamental agreement in the development of the brain in
men and apes.

Gratiolet originated the statement that there is a fundamental
difference in the development of the brains of apes and that of man.
—oonsisting in this; that, in the apes, the sulei which first make
their appearance are situated on the posterior region of the cerebral
hemisphieres, while, in the human fwtug, the solel first become
visible on the frontal lobes™

'This general statement is based upon two observations, the one of
a Gibbon almost ready to be born, in which the pesterior gyri were
“well developed,” while those of the frontal lobes were  hardly

THE DESCENT OF MAN.

* ¢ Transactions of the Zoolog-
jeal Bociety,’ vol. v. 1862,

W #(Ches tous les singes, les
“plis postéricurs se développent
4 les premicrs; les plis antérienrs
“go développent plus tard, nussi
“la vertébre ocoipitale et 1n parié-
“talesont-elles relativement tris-
*orandes chez le foetus. L'Hom-
“me présente une exception re-
“ marquable quant & I'époque de

“Tapparition des plis frontaus,
*qui sont les iers indiqués;
¢ mais lo dév::ﬁ: pement péndral
: du lobe frontal, envisagy seule-
*ment par rapport & son volume,
“euit les mémes lois que dans
“les singes:™ Gratiolet, ©Mé-
moire sur les plis ecérébranx de
I'Homme et des Primates; p-
39, Tab. iv. fig. 8.

N

|
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“indicated " 7 (L & p. 39), and the other of o human fetus at the
22nd or 23rd week of uterogestation, in which Gratiolet notes that
the jnsula was uncovered, but that nevertheless *des incisures
“s@ment de lobe antérieur, une scissure pen profonde indique ln
“ géparation du lobe occipital, trés-réduit, d'ailleurs dis cette époque.
~# Le reste de ln surface cérdbrale est encore absolument lisse,”

Three ¥iews of this brain are given in Plate IL figs. 1, 2, 8, of
the work cited, shewing the upper, lateral and inferior views of the
hemispheres, but not the inner view. TIfis worthy of note that the
figure by no means bears out Gratiolet's description, inasmuch as
the fisstire (antero-temporal) on the posterior half of the face of the
lemisphere is more marked than any of those vazuely indicated in
the anterior hall. 1If thefigure is correct, it in no way jostifies
Gratiolet's conclusion : * Il y x done entre ces cerveaux [those of a
# Callithrix and of & Gilbon] et celui du fetns humain une différence
“fondamental.  Chez celui-ci, longtemps avant que les plis tempo-
4 panx apparaissent, les plis frontaux essayent d'exister,”

Since Gratiolet’s time, however, the development of the gyri and
gulei of the brain has been made the subject of renewed investigation
Ly Schmidt, Bischoff, Pansch,™ and mere particularly by Ecker,™

“¢'ast sur le cerveau d'un fetus
“de Gibbon que Gratiolet & vu
“les  edrconvolutions du  lobe

T (Fratiolet's words are (1. c.
pe 293¢ *Dans le foetus donk il
“elagit les plis cérébraux pos-

Hiareurs sont bien développés,
iandis que les plis du lobe
“ frontal sont b peine indiqués,”
The fimurs, however (PL iv. fig.
a3, shews the fissure of Holamdo,
anl one of the frontal sulci,
Fl’m'lf enouzh. Nevertheless,
L. Alix, in his “Notice sur les
travaux anthropologiques  de
Gratiolet® (Mém. de la Sociétd
d’Anthropologie de Paris,” 1868,
pace 32), writes thus: “ Gratio-
“lat a en entrs les mainz Je
“porvean d'on fotus de Gibbon,
ginge éminemment supérisur,
#af tellement rapprochd  de
w|'orang, que des naturalistes
s freg-pompétents I'ont rangd
#parmi les anthropoides, fl‘
« Huxley, par exemple, n'hesite
Csipas gur oo point. Eh bien,

“temporo-sphdnoidal dijd déve-
“ lappes Torsquil n'existent pas
“encore de plis sur le fobe
“frontal, I était donc bien
“autorisd  a dire que, chex
“I'homme les circonvolutions
“apparaissent d'e en w, tandis
"3“ chez Jes singes elles 8o
“ diveloppent d'w en a.

"t Uaber die typische Anord-
nung der Furchen und Wind-
ungen auf den Grosshirp-Hemi-
sphiiren des Menschen und der
Affen. * Archiv fiir Anthro-
poloeie,” ii., 1868,

W t¥ur Entwickelungs Ge=
schichte der Furchen und Wind-
ungen der Grosshirn-Hemisphii-
ren im Foetus des Menschen.?
+ Archiv fiir Anthropologie,’ iii.,
1868,
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whose work is not only the latest, but by far the most complete,
memoir en the subject.

The final results of their inquiries’ may be summed up as
follows :—

1. In the human foetus, the sylvinn fissure iz formed in the eoursa
of the thinl month of uterogestation. In this, and in the fourth
month, the cerebral hemispheres are smooth and rounded (with the
exception of the sylvian depression), and they project buckwards far
Beyond the cercbellum, ;

2, The sulci, properly o called, begin to appear in the interval
between the end of the fonrth and the beginning of the sixth month
of feetal life, but Fcker is careful to peint out that, mot only tha
time, bug the order, of their appearance is subject to considerable
individual variation. In no case, however,"are either the frontal or
the temporal sulci the earliest,

The first which appears, in fact, lics on the inner face of the hemi-
sphere (whence donbtiess Gratiolet, who dees not seem to have ex-
amined that face in his foetus, overlooked it), and is either the
internal perpendicular (vccipito-parietal), or the ealearine 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 sulous, the * posterio-
parietal,” or ¥ Fiesure of Rolando " is developed, and it is followed, in
the course of the sixth month, by the other principal sulci of the’
frontal, parietal, temporal and occipital lobes, There is, however,
no clear evidence that one of these .constantly appeats befure the
other; and it is remarkable that, in the brainat the period desoribed
and figored by Ecker (L e. p 212-13, Taf, 1L figs. 1, 2, 8, 43, the
antero-temporal suleus (seissure paralléle) so characteristic of the
ape’s brain, is as well, if not better developed then the fissure of
Rolando, and is much more marked than the proper frontal solci,

Taking the facts as they now stand, it appears to me that the
order of the appearance of the sulel and gyri in the foctal hyman
brain is in perfect harmony ‘with the general doctrine of evolution,
and with the view that man has been evolved from some ape-like
form ; though there can be no doubt that that form was, in many
respects, different from any momber of the Primates now living.

Von Baer taught us, half a century ago, that, in the course of
their development, allied animals put on ot first, the characters of
the grester groups to which they belong, and, by degrees, assume
those which restrict them within the limits of their family, genus,
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and speeies; and ha proved, at the smme time, that no develop-
mental stage of a higher animal is precisely similar to the adult
condition of any lower animal. 1t is quite correct to say that a
frog passes through the condition of a fish, inasmuch as at one
poriod of its life the tadpole bas all the characters of a fish, and if
it went no further, would have to be grouped among fishes. But it
iz equally true that a tadpele is very different from any known fish,

In like manner, the brain of a human fretus, at the fifth month,
may correctly be said to be, not only the brain of an aps, but that
of an Arctopithecine or marmoset-like ape; for its hemispheres
with their great posterior lobster, and with no sulei but the asjr‘]vinnII
and thecalcarine, present the characteristics found only in the group
of the Arctopithecing Primafes. But it is equally troe, ns Gratiolet
remarks, that, in its widely open sylvian Gesure, it differs from the
brain of any actual marmoset. No doubt it would be much more
similar to the brain of oo advanced fietus of a marmoset, But we
know nothing Whatever of the development of the brain in the
marmosets,  In the Platyrhini proper, the only cbservation with
which I am acquainted is due to Pansch, who found in the brain of
a feetal Cebus Apella, in addition to the sylvian fissure and the deep
calcarine fissure, only & very shallow antero-lemporal fissure (scissure
paralléle of Graticlet).

Now this fact, taken together with the circumstance that the
antero-temporal suleus is present in such Platyrhini as the Saimiri,
{which present mere traces of sulci on the anterior half of the ex-
terior of the cerebral hemispheres, or none at all, undoubtedly, so far
a8 it goes, affords fair evidence in favour of Gratiolet’s hypothesis,
that the posterior sulei appear before the antervior, in the brains of
the Plafyrhini. DBut, it by no means follows, that the rule which
may bold good for the Platyrkini extends to the Cadarlind, We
have no information whatever respecting the development of the
brain in the Cynomerpha; and, na regards the Anthropomorpha,
nothing but the account of the brain of the Gibibon, near birth,
already referred to. At the present moment there is not a shadow
of evidence to shew that the sulel of a chimpanzee's, or orang's,
brain do not appeer in the same order as a man's.

(iratiolet opens his preface with the aphoriam : *11 st dangereux
# dans les sciences de conclure trop vite,” T fear he must have for-

otten this sound maxim by the time he had reached the di?ﬂlﬂ;ﬁﬂﬂ
of the differences between men and apes, in the bedy of his waork.
No doubt, the excellent author of one of the most remarkable
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whose work is oot only the latest, but by far the most complete,
memoir on the subject.

The final results of their inguiries’ may be summed up as
follows ;:—

1. In the human fwetus, the sylvian fissure iz formed in the course
of the third month of uterogestation. In this, and in the fourth
month, the cerebral hemisphercs are smooth and rounded (with the
exceplion of the sylvian depression), and they project backwards far
beyond the cercbellum. ’

2. The sulei, properly so called, begin to appear in the interval
between the end of the fourth and the beginning of the sixth month
of foetal life, but Ecker is careful to point ont that, not only the
time, but the order, of their appearance s subject to consideralile
individual variation. In ne case, however, ‘e sither the frontal or
tha temporal sulci tha earliest,

The 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 fotus, overlooked it), and is either the
internal perpendicular (vccipito-parietal), or the calearine sulous,
these two being close together and eventunlly running into one
another. As a rule the oceipito-parictal is the earlier of the two,

8. At the latter part of this period, another sulons, the * posterio-
parietal,” or * Fissure of Rolando ™ is developed, nnd it is followed, in
the course of the sixth month, by the other principal sulei of the'
frantal, parietal, temporal and occipital lobes, There is, bowever,
no clenr evidence that one of these «constantly appears befure the
other; and it is remarkable that, in the brain at the period described
and fignred by Ecker (L e, p. 212-13. Tar 1. figs. 1, 2, 3, 4), the
antero-temporal sulcus (scissure jt-'f-!f‘ﬂffée’gj s charncteristic of the
ape’s Dbrain, is as well, if oot better developed than the fissurn of
Rolavdo, and is much more marked than the proper fronial sulei,

Taking the facts a8 they now stand, it appears to me that the
arder of the nppearance of the sulei and gyri in the fretal human
brain is in perfect harmony with the general doctrine of evelution,
and with the view that toan hos been evglyad from some ape-like
form ; though there can be no doubt thyt that form was, in many
respects, different from any member of the Primates now living.

Von Baer taught us, balf a century ago, that, in the edurse of
their development, allied animals pot oy at ﬁrst,l the characters of
the greater groups to which they helopg and, by degrees, assume
those which restrict them within the limits of thejr family, genus,
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and species: and he proved, at the same time, that no develop-
mertal stage of a higher animal is precisely similar to the adulk
congiton of any lower animal. It is quite correct to say that a
frog passes through the condition of a fish, inasmuch as at one
Jeriod of italife the tadpole has all the characters of a fish, and if
_ it went no further, 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 fetus, ot the fifth month,
muy correctly be said to be, not only the brain of an ape, but that
of an Arctopithecine or marmoset-like ape; for its hemispheres,
with their great posterior Jobster, and with no sulei but the gylvian
en.i the calcarine, present the characteristics found only in the group
of the Arctopithecine Primates.  DBut 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 an advanced fetos of o marmoset. DBut we
know nothing Wwhatever of the development of the brain in the
marmosets. In the Platyrhini proper, the only observation with
which I am acquainted iz due to Pansch, who found in the brain of
& fetal Cebus Apeiln, in addition to the sylvian fissure and the deep
calearing fissure, only a very shallow antero-temporal fissure (scissure
paralléle’of Gratiolet).

Now this fact, taken together with the circumstance that the

antaro-temnporal sulcus is present in such Platyrhini as the Saimiri,
swhich présent mere traces of sulei on the anterior half of the ex-
terior of the cerelbral hemispheres, or none at all, undoubtedly, so far
a8 it goes, affords fair evidence in favour of Gratiolet's Thypothesis,
that the posterior sulei appear before the anterior, in the brains of
the Platyrhini. But, it by no means follows, that the rule which
may hold good for the Platyrhini extends to the Catarhini, We
bave 0o information whatever respecting the development of the
brain in the Cynomorpha; and, as regards the Anthropomorphiy
nothing but the nccount of the brain of the Gilibon, near birth,
n!rawﬂ‘y referred to. At the present moment there is not o shadow
of evidence to shew that the sulei of a chimpanzee’s, or orang’s,
brain "J'_“ 0ot appear in the same order a8 o man's.

Gratiolet opens his preface with the aphorism : *I1 est dangereux
“dans |es sciences de conclure trop vite” 1 fear he must have for-
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 remarkable
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contributions to the just understanding of the mammalian brain
which has ever been made, wonld have been the first to admib the
insuficiency of his data had he lived to profit by the advance of
inguiry. The misfortune is that his conclusions have been em-
ployed by persons incompetent to appreciate their foundation, as
arguments in favour of obscurantism.*
But it is important to remark that, whether Gratiolet was right
or wrong in his hypothesis vespecting the relative order of ap-
pearance of the temporal and frontal sulei, the fact remains; that,
before either temporal or frontal sulei, appear, the feetal brain of
man presents characters which are found only in the lowest group
~ of the Primates (leaving out the Lemurs) ; and that this is exactly

what we should expect to be the case, if man has resolted from the
aradusl modification of the same form as that from wlich the other
Primates have sprung.

® TFor ecxample, M. I'Abbé “Le Darwinisme et l'origine de
Lecomte in his terrible pamphlet  'Homme,! 1873,
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Parr II.
SEXUAL SELECTION.

CHAFPTER VIIL
PrmvoreLEs oF SBEXUAL SELECTION.

Secondary sexual characters—Sexual selection—Manner of action—
Excess of males—Polygamy—The male alone generally modified
through sexunl selection—Eagerness of the male—Variability of
the male—Choice exerted by the lemale—Sexual compared with
natural selection—Inheritance, at corresponding periods of life, at
corresponding seasons of the year, and as limited by sex—Tela-
tions between the several forms of inlieritance—Couszes why one
sex and the young arve not modificd through sexual selection—

Supplement ou the proportional numbers of the two sexes
throughout the animal kingdom—The proportion of the sexes in

relation to natoral selection.

Wirs animals which have their sexes separated, the
males necessarily differ from the females in fheir
organs of reproduction ; and these are the primary
sexual characters. DBut the sexes often differ in what
Hunter has ealled secondary sexual characters, which
are not directly connected with the aet of reprodue-
tion; for instance, 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 find or veach 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
ranked as primary, and in some cages can hardly be
distingnished from them ; we gee instances of this in the
complex appendages at the apex of the abdomen in
male insects. Unless indeed we confine the term
“ primary " to the reproductive glands, it iz 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 eertain male frogs. The females of most bees

are provided with a special apparatus for collecting and
_ carrying pollen, and their ovipositor is modified into a

eting for the defence of the larve and the community.
Many similar cases could be given, but they do not
here concern us. There are, however, other sexual
differences quite unconnected with the primary repro-
ductive organs, and it is with these that we are more
especially concerned—such as the greater size, etrength,

and pugnacity of the male, his weapons of offence or
means of defence against rivals,

: x his gaudy colouring
and various ornaments, his power of song, and other
guch characters, :

Besides the primary and secondary sexual differences,
such as the foregoing, the males and females of some

animals differ in structures related to different habits
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of life, and not at all, or only indirectly, to the repro-
ductive functions. Thus the females of certain flies
{(Culicidee and Tabanide) are blood-guckers, whilst the
males, living on flowers, have mouths destitute of
mandibles.! The males of certain moths and of some
crustaceans (e.7. Tanais) have imperfect, closed mouths,
and eannot feed. The complemental males of certain
Cirripedes live like epiphytic plants either on the
female or the hermaphrodite form, and are destitute
of o 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 iz 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
gome weevil-beetles (Curculionidm) there is a great
difference between the male and female in the length
of the rostrum or snout ; * but the meaning of this and
of many analogons 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 Huin of New Zealand the difference is wonderfully
great, and we hear from Dr. Buller?® that the male
uges his strong beak in chiselling the larve of insects
out of decayed wood, whilst the female probes the

1 Westwood, * Modern  Class, ! Kirby and Spence, * Intlo-
of Inseote,” vol, &, 1840, po 541, duction to Entomelogy,’ vol, il
Fur the statement abont Tandia, 1826, p. a0k

sentionad below, Iam indebted 2 fRirds of New Zealand,
1o Fritz Milller. 1B872, p. GG,

vol. I X
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gofter parts with her far longer, much eurved and
- pliant beak: and thus they mutually. aid each other.
Tn most cases, differences of structure between the
sexes are more or less directly connected with the

propagation of the species: thus a female, which
has to nourish & multitude of ova, requires more

food than the male, and consequently requires BPE_':I“I
menns for procuring it. A male animal, which lives
for a very short time, might lose its organs for pro-
curing food through disuse, without detriment ; but he
wonld retain his locomotive organs in a perfect state,
0 that he might reach the female. The female, on the
other hand, might safely lose her organs for flying.
swimming, or walking, if she gradually acquired habits
which rendered such powers useless.

We are, however, here conecerned only with sexunl
selection. This depends on the advantage which
certain individuals have over others of the same sex
and species solely in respeet of reproduction. Wheu,
a8 in the cages ahove mentioned, the two sexes differin
structure in relation to different habits of life, they
have no doubt been modified through natural selection,
and by inheritance limited to one and the same sex.
So agnin the primary sexual organs, and those for
nourishing or protecting the young, come under the
same influence ; for those individuals which generated
or nourished their offspring best, would leave, cateris
paribus, the greatést number to inherit their superi-
ority ; whilst those which generated or nourished
their offspring badly, would leave but few to inherit
their weaker powers., As the male hag to find the
female, he requires organs of sense and locomotion.
but if these organs are necessary for the other
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purposes of life, as is penerally the case, they will
have heen developed through natural selection. When
the mals has found the female, he sometimes absolutely
requires prﬂhcnaﬂe organsg to hold her; thus Dr.
Wallace informs me that the males of certain moths
cannot unite with the females if their tarsi or feet ure
hroken. The males of many oeeanic erustacenns, when
adult, have their legs and antenne modified in an ex-
traordinary manner for the prehension of the female;
Lence we may suspect that it is because these -animals
are washed about by the waves of the open sea, that
they require these organs in order to propagate their
kind, and if &0, their development has been the result of
ordinary or natural selection. Some animals extremely
low in the seale have® been modified for this =ame
purpose; thus the males of certain parasitie worms, when
fully grown, have the lower surface of the terminal part
of their bodies roughened like a rasp, and with this they
coil round and permanently hold the females.*

When the two sexes follow exactly the same habits
of life, and the male has the sensory or locomotive
organs more highly developed than those of the female,
it may be that the perfection of these is indispensable

insists that the claspers of
certain male animals conld not
have been developed through
thie choice of the female! Had
1 not miet with this rvemark, I

4+ M. Terrier advances: this
gase (* Revue Bcientifique,’ Feb.
1, 1873, . 8065) as one fatal to
the belief in sexual - eclection,

jnpsmuch a8 lie supposes that 1
attribute all the = differonces
between the sexes fo sexual
gelootion, This  distinguished
paturaliss, therefore, Iike so0
many other Frenchimen, bias not
talken the trouble to understand
gven the first prinnilﬂus of sexual
eplection, AR Englich nataralist

ghould  mot Bave thonght it
possible for any one to have
read this chopter and to have
imngined that 1 maintnin that
the chofee of the female had
anything to do with the deve-
lopment of the prehensile organs
in ‘the mala.
¥ &
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to the male for finding the female ; hut in the vast
majority of cases, they serve only to give one male an
advantage over another, for with sufficient time, the
less well-endowed males would succeed in pairing with
the females; and judging from the structure of the
female, they would be in all other respects equally
well adapted for their ordinary habits of life. Since
in such cases thé males have acquired their present
structure, not from being better fitted to survivein the
struggle for existence, but from having gained an
advantage over other males, and from having trans-
mitted this advantage to their male offspring alone,
gexual selection must here have come into action. It
was the importance of this distinction which led me to
designate this form of selection as Sexual Selection.
So again, if the chief service rendered to the male by
his prehensile organs is to prevent the escapa of the
famale before the arrival of other males, or when
assaulted by them, these organs will have been perfected
throngh sexual selection, that is by the advantage
aequired by certain individuals over their rivals. But
in most cases of this kind it is impossible to &istingnish
between the effects of natural and gexual seleetion.
Whole chapters eould be filled with details on the differ-
ences between the sexes in their sensory, locomotive,
and prehensile organs. As, however, these structures
are not more interesting than others adapted for the
ordinary purposes of life I shall pass them over almost
entirely, giving only a few instances under each clags.
There ave many other structures and instinets which
must have been developed through gexual selectjon—e
anch as the weapons of offence and the means of defenons
of the males for fighting with and driving away theie®

-
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rivals—their courage and pugnacity—their various
ornaments—their contrivances for producing vocal or
ingtrumental music—and their glands for emitting
odours, most of these latter structures serving only to

. allure or excite the female, Tt is ¢lear that these cha-

racters arn the result of sexual and not of ordinary se-
lection, sinee unarmed, unornamented, or unattractive
males would succeed equally well in the battle for life
and in leaving a numerous progeny, but for the presence’
of better endowed males. We may infer that this would
be the case, becanse the females, which are unarmed and
unornamented, are able to survive and procreate their
kind, Secondary sexmal characters of the kind just
referred to, will be fully discussed in the following
chapters, as being in many respects interesting, but
eapecially as depending on the will, choice, and rivalry
of the individuals of either sex.. When we behold two
males fichting for the possession of the female, or
geveral male birds displaying their gorgeons plumage,
and performing strange anties before an assembled
body of females, we cannot doabt that, thongh led by in-
sinict, fhey know what they are about, and conscionsly
exert their mental and bodily powers.

Just as man can improve the breed of his gnme-cocks
by the selection of those birds which are vietorious in .
the cockpit, so it appears that the strongest and most
vigorons males, or those provided with the best
weapons, have prevailed under nature, and have led to
the improvement of the natural breed or species. A
slight degree of variability leading to some advantage,
however slight, in reiterated deadly contests 11:0111_5.
cuffice for the work of sexual gelection ; um% it is
certain that secondary sexual characters are eminently



326 THE DESCENT OF MAN, Paur IL

variable. Just as man can give beauty, according to
his standard of taste, to his male poultry, or more
gtrictly can modify the beauty originally acquired by
the parent species, can give to the Sebright bantam a
new and elegant plumage, an erect and peculiar
carringe—so 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 dizerimination
and taste on the part of the female whieh will at firat
appear extremely improbabla; but by the facts to be
adduced hereafter, I hope to be able to shew that the
females actunally have these powers. When, however,
it is said that the lower animals have a sense of beauty,
it mugt not be supposed that such sense is comparable
with that of a cultivated man, with his multiform and
complex associated ideas. A more just comparison would
be between the taste for the beantiful in animals, and
that in the lowest savages, who admire and deck them-
selves with any brilliant, glittering, or eurions object.

From our ignorance on several points, the precise
manner in which sexual selection acts is somewhat
uncertnin.  Nevertheless if those naturalists who
already believe in the mutability of speeies, will read
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, Ttis eertain that
amongst almost all animals there ig g struggle between
the males for the possession of the female. Thig fact
15 so notorious that it would be superfluons to give
instances, Henee the females have the opportunity of
selecting one out of several males, on the supposition
that their mental eapacity suffices for the exertion of a
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~ choice. In many cases special cireumstances tend to
malke the struggle between the males particularly severe.
Thus the males of our migratory birds generally arrive
_af 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 blackeap, and with respect to the latter he
ean himself confirm the statement.
Mr. Swaysland of Brighton has been in the habit,
during 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 (Budytes Raii) before he saw a single
fomale. My, Gould has ascertained by the dizseetion
of those enipes which arrive 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
broed before the females. 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.® The cause of

5.7, A Allen, on the dichogamons; that s, their

1}.‘[4],1]_':]]1:‘;]5 and Winter rHirds of male and female organs are not
Florida, Bl Comp, Zoology,
Frarvard Collegs, p- 268, g
i Tven with those plants in
the sexes are separate, the
ale  fowers ara genorally
ﬁutuﬂ: before the female, As
first shewn by C. K. Sprengel,
many hermaphrodite plants are

wwhich

rendy at the same time, so that
they cannot be salf-fertilised.
Now in such flowers, the pollen
i in general matured before the
stizma, though there ate excep-
tional cases in which the female
organs are beforehand.
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this difference befween the males and females in their
periods of arrival and maturity is sufficiently obvious.
Those males which annually first migrated into any
country, or which in the spring were first ready to
breed, or were the most eager, would leave the largest
number of offspring ; and these would tend to inherit
gimilar instinets and constitutions, It must be borne in
mind that it would have been impossible to change
very materially the time of sexual maturity in the
females, without at the same time interfering with the
period of the production of the young—a period which
must be determined 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
constantly recurrent struggle between the males for
the possession of the females,

Our diffienlty in regard to sexual selection lies in
understanding how it is that the males which conquer
other males, or those which prove the most attractive
to the females, leave a greater number of offspring to
inherit their superiority than their beaten and less
attractive rivals. Unless this result does follow, the
characters which give to certain males an advantage
over others, could not be perfected and angmenteq
through sexual selection. When the sexes exist in
exactly equal numhm's_s, the worst-endowed males will
(except where polygamy prevails), ultimately fing
fomales, and leave as many offspring, as well fitted for
their general habits of life, as the best-endowed males,
From various facts and considerations, I formerly
inferred that with most animals, in which secondary
gexual characters are well developed, the males con-
siderably exceeded the females in number; but this is
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not by any means always true. If the males 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
gimple ; for the better-armed or more attractive males
would leave the largest number of offspring. Dub
after investigating, as far as possible, the numerical
proportion of the sexes, I do not believe that any great
inequality in number commonly exists. In most cases
sexual selection appears to have been effective in the
following manner.

Let us take any species, a bird for instance, and
divide the females inhabiting a distriet into two equal
bodies, the one consisting of the more vigorous and
better-nourished individuals, and the other of the less
vigorous and healthy. The former, there ean be little
doubt, would be ready to breed in the spring before the
others; and this is the opinion of Mr, Jenner Weir,
who has carefully attended to the habits of birds

yduring many years, There can also be no doubt
/ that the most vigorous, best-nourished and earliest
breeders would on an average succeed in rearing the
largest number of fine offspring’ The males, as we
have seen, are generally ready to breed before the
females ; the strongest, and with some species the best
armed of the males, drive away the weaker ; and the
former would then unite with the more vigorous and
better-nourished females, because they are the first

"Haore is excellent evidence *be smeller and paler-colomred

en the-chamcter of the offspring % than those hatehed earlier i
from on ex swrieneed ornitholo- “the BOASOn.  ln crsed where
gi&t. :Mr. . A“En, in apenk- # gevoral broods are reareil each
ing (' an“”'j’ﬂﬂ‘ and Winter # year, as a general rule the
Pirds of E. Florida, P 220) of  # birds of the enclier broods seernt
the later broods, afier the neci-  *in all respects the most perfect
dental destruction of the first, * and vigorous”

BAYE, that these “are foumdl to
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to breed.® BSuch vigorous pairs would surely rear a
larger number of offspring than the retarded females,
which would be compelled to unite with the conquered
and less powerful males, supposing the sexes to he
numerieally equal ; and this is all that is wanted to
add, in the course of suceessive generations, to the
size, strength and courage of the males, or to improve
their weapons.

But in very many ecases the males which conquer
their rivals, do not obfain possession of the females,
independently of the choice of the 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 pairing with, the more orna-
mented males, or those which are the best songsfers,
or play the best antics; but it is obvionsly probable
that they would at the same time prefer the more
vigorous and lively males, and this has in some cases
been confirmed by actual observation. Thus the more
vigorous females, which are the first to breed, will
have the choice of many males; and though they may
not always select the strongest or best armed, they
will select those which are vigorous and well armed,
and in other respects the most attractive. Both sexes,
therefore, of such early pairs would as above explained,
have an advantage over others in rearing offspring ;

THE DEECENT OF MAN. Papr II.

$ Hermann Miiller has come
{o this same conclusion with
respect to  those fernale bees
which are the first to ecmerge
from the pupa each year. See
hia remnorkable essay, “Anwen-
dune den Darwin'schen thrL:
anf Dienen,’ ¢ Verh. d. V. Jahrg.
ZXix. p. b

* With respect to ponltey, I
bave reccived information, here-
alter to be given, to this effect.
Even with birdz, such as pigeons,
which pair for lifie, the femile, as
I hear from Mr, Jenner Weir,
will desert her mate if he is
injured or grows weak.

w1
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and this apparently has sufficed during a long course
of generations to add not only to the strength and
fighting powers of the males, but likewise to their
various ornaments or other attractions.

In the conyerse and much rarver case of the males
selecting particular females, it is plain that those
which were the most vigorous and had conquered
others, would have the freest choice; and it is almost
certnin that they would select vigorous as well as
attractive females. Such pairs would have an advan-
tage in rearing offspring, more especially if the male
had the power to defend the female duting the pairing-
season a8 occurs with some of the higher animals, or
aided her in providing for the young., The same
principles would apply if each sex preferred and
seleeted certain individuals of the opposite sex; sup-
posing that they selected not only the more attractive,
but likewise the more vigorous individuals.

Numerical Proportion of the Two Sewes—I1 have
- remarked that sexual selection would be g simple affair
if the males were considerably more nnmerons than
the females. Hence I was led to investigate, as far as
I could, the proportions between the two sexes of as
many animals as possible; but the materials are scanty-
T WEH_ here give only a brief abstract of the results,
retaining the details for a gupplementary diseussion,
50 18 “D.t to interfere with the courss of my argnment.
Domesticated animals alone afford the means of
ascettaining the proportional numbers at birth; bub
no records have heen specially kept for this purpose.
By indirect means, however, T have collected a con-
siderable body of statisties, 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 recorded during twenty-one years, and the
male births were to the female births as 997 to 100.
In greyhounds the inequality is greater than with any
other animal, for out of G878 births during twelve
yeoars, the mala hirthe were to the femals ps 110¢] to
100, Tt ig, however, in some degree doublful whether
it is safe to infer that the proportion would be the
same under natural conditions as under domestication ;
for slight and unknown differences in the conditions
affect the proportion of the sexes. Thus with man-
kind, the male births in England are ag 104:5, in
Russia as 1089, and with the Jews of Livonia as 120,
to 100 female births, Bub I shall reenr to this curious
point of the excess of male births in the supplement to
this chapter. At the Cape of Good Hope, however,
male children of European extraction have been born
during several years in the proportion of between 90
and 99 to 100 female children,

For our present parpose we are concerned with the
proportion of the sexes, not only at birth, but also at
maturity, and this adds another element of doubt; for
it iz o well-gscertained fact that with man the number
of males dying before or during birth, and during the
first few vyears of infancy, is considerably larger than
that of females. So it almost certainly is with male
Jambs, and prebably with some other animals, The
males of some species kill one another by fighting ; or
they drive one another about until they become greatly
emaciated, They must also be often exposed to various
dancers, whilst wandering about in epger search for
the fomales. Inmany kinds of fish the males are mueh
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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 gome birds appear to die earlier than the
males ; they are also liable to be destroyed on their
nests, or whilst in charge of their young. With
insects the female larvee are often larger than those of
the males, and would consequently be more likely to
be devoured, In some cases the mature females are
less active and less rapid in their movements than the
males, and conld not escape so well from danger.
Henee, with animals in a state of nature, we must rely
on mere estimation, in order to judge of the propor-
tions of the sexes at maturity ; and this iz but little
trustworthy, except when the inequality is strongly
marked. Nevertheless, as far as a judgment can be
formed, we may conclude from the facts given in the
supplement, that the males of some fow mammals, of
many birds, of some fish and insects, are considerably
more numerous than the females,

The proportion between the sexes fluctuates slightly
during successive years: thus with race-horses, for
every 100 mares born the stallions varied from 107-1
in one year to 92'G in another year, and with grey-
hounds from 1163 fo 053, But had larger numbers
been tabulated throughout an aren more extensive than
England, these fluctuations would probably have dis-
appeared ; and such as they are, would hardly suffice
to lead to effective sexnal selection in a state of nature.
Nevertheless, in the cases of some few wild animals, as
shewn in the supplement, the proportions seem to
fluctuate either during different seasons or in different
localities in a sufficient degree 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. The wild
bonr presents well-marked sexual characters, in his
creat tusks and some other points. In Europe and in
India he leads a solitary life, except during the breed-
ing-season ; but as is believed by Bir W. Elliot, who

has had 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 in"soli-
tude ; but as Dr. Campbell states, when with others,
it ig 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 canght are valued
at onefifth more than the females'™ The sexes of
other pachydermatous animals differ very little or not
at all, and, es far as known, they are not polygamists,
Nor have' I heard of any species in the Orders of
(Cheiroptera, Edentata, Insectivorn and Rodents bein
polygamons, excepting that amongst the Rodents, the
common rat, according to some rat-catchers, lives with
several females, Nevertheless the two sexes of some
gloths (Edentata) differ in the character and colony of
certain patehes of hair on their shoulders e
many kinds of bats (Cheiroptera) present well-marked
gexnal differences, chiefly in the maleg Dossssian
=

2 Tir, 1:';1“]'!1]}0”, in ¢ -I-.fl.‘M‘.. J.{!.Ri‘.'l.ﬁﬂ. E'_'yc,L-_ of Ba 13 .
Zoolog, Soc., 1869, p. 138, Bee 1808, O Hengal May,
also an interesting paper, by Y Dr, Gray, ip ¢

: . Anmg
Lisit. Johostone, in  Proc.  Maz of Nat) Hig s anals and

1871, p. 302.
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odoriferous glands and pouches, and by their being of a
lighter colour.’® In the great order of Rodents, as far
as I can learn, the sexes rarely differ, and when they
do o, 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 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
presents well-marked sexual characters. If, however,
we turn to the marine Carnivora, as we shall hereafter
spe, the case 18 widely different; for many species of
sanls offer extraordinary sexual {hﬂ‘mcncas, and they
are eminently polygamons. Thus, aceording to Péron,
the male sea-elephant of the Southern Dcem: nlwa.:,r-:
possesses several females, and the sea-lion of Forster is
said to be surrounded by from twenty to thirty females.
In the North, the male sea-bear of Steller is accom-
fpanied by even n greater number of females. It is an
jnteresting fact, as Dr. Gill remarks,' that in the
fmonogamons species, “or those living in small com-
“* munities, there is little difference in size between the
“males and females; in the social species, or rather
“those of which the males have harems, the males are
“ vastly larger than the females”

Amongst birds, many species, the sexes of which
differ greatly from each other, are certainly monoga-
mons. In great Britain we see well-marked sexual
differences, for instance, in the wild-duck which pairs

H See Dr. Dobson's excellent 1 The Eared Seals, * American
aper in _ﬂl"ru-ﬂ. Zoolox. Soc®  Naturaliss,” vol. iv., Jan. 1871,
157d, . 22l

VoL, L Z
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but, except in his greater size and in the proportions
of his body, differs but little from the mare. The wild
boar presents well-marked sexunal characters, in his
erent tusks and some other points. In Europe and in
India he leads a solitary life, except during the breed-
ing-geason ; but as is believed by Bir W. Elliot, who

has had 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 in"soli-
tude; but as Dr. Campbell states, when with others,
“ it 1g 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 valued
at onedifth more than the females'® The sexes of
other pachydermatous animals differ very little or not
at all, and, az far as known, they are not polygamists.
Nor have' I heard of any species in the Orders of
Cheiroptera, Edentata, Insectivora and Rodents being
polygamons, excepting that amongst the Rodents, the
gommon rat, according to some rat-catehers, lives with
saveral fomales. Nevertheless the two sexes of somae
sloths (Edentata) differ in the character and colour of
certain patches of hair on their ghoulders.’®* And
many kinds of bats (Cheiroptera) present well-marked
gexual differences, chiefly in the males possessing

2 T, C"l]l'l]_lhi'“, in *Proe. Asiatic Soe, UJ‘ Bengal;» May,
Foolog. Soo.’ 1869, p 138, ‘-m:, 1368,
also an interesting paper, by il 'Eamh in ¢ Annals and
Licut. J-:u]mstum, in * Proc.  Mag. of Nat, Hist, *1871, . 302,
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odoriferous glands and pouches, and by their being of a
lighter colour.' In the great order of Rodents, as far
as I can learn, the sexes rarely differ, and when they
do so, it is but slightly in the tint of the fur.

As T 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 females; so that he is pelygamons.
Ag far as I can discover, he is the only polygamist
amongst all the terrestrial Carnivora, and he alone
presents well-marked sexual characters. If, however,
we turn to the marine Carnivora, as we shall hereafter
see, the case is widely different ; for many species of
senls offer extraordinary sexual diﬁ'm‘cﬂ::ﬂg, and they
are eminently polygamous. Thus, according to Péron,
the male sea-elephant of the SBouthern Ocean always
possesses several females, and the sea-lion of Forster is
said to be surrounded by from twenty to thirty females.
In the North, the male sea-bear of Steller is accom-
tpanied by even a greater number of females. Itisan
jnteresting fact, as Dr. Gill remarks, that in the
fmonogamous species, ““ or those living in small com-
“munities, there is little difference in =ize between the
“males and females; in the social species, or rather
“ those of whieh the males have harems, the males are
“ vastly larger than the females.”

Amongst birds, many species, the sexes of which
differ greatly from each other, are certainly monoga-
mous, In great Britain we see well-marked sexual
differences, for instance, in the wild-duck which pairs

1 Ges Dr. Dobson’s excellent 13 The Eared Seals,  American

aper in °Proc. Zoolog. Hec’ Natuwalist)’ vol. iv., Jan, 1871,

1973, p. 241 ]
VoL, L £
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with a single female, the ecommon blackbird, and the
bullfineh which is said to pair for life. I am informed
by Mr. Wallace that the like is true of the Chatterers
or Cotingide of South Ameries, and of many other
birds.
discover whether the species are polygamous or mono-
gamous. Lesson says that birds of paradise, so re-
markable for their sexual differences, are polygamous,
but Mr. Wallace doubts whether he had sufficient
evidence, Mr. Salvin tells me he has been led to
believe that humming-birds are polygamous. The
male widow-bird, remarkable for his caudal plumes,
certainly seems to be a polygamist.® I have been
assured by Mr. Jenner Weir and by others, that it is
somewhat common for three starlings to frequent the
game nest; but whether this is a case of polygamy or
polyandry has not been ascertained.

The Gallinacese exhibit almost as strongly marked
sexnal differences as birds of paradise or humming-

birds, and many of the species are, az iz well known .

polygamous; others being strietly -monogamous
What a contrast is presented between the sexes of th
polygamons peacock or pheasant, and the monogamons
guinea-fowl or partridge! Many similar cases could
be given, as in the grouse tribe, in which the males of
the polygamous capereailzie and black-cock differ
greatly from the females; whilst the sexes of the
MOnOgAMONS red grouse and ptarmigan differ very

1 ¢ Tha Thig,’ vol. iii. 1861 1,
138, on the Progne Widow-
bird, See also on the | i
waifliris, ibid. vol. ii. 1860, p.
211. On the polygamy of the
Capercailzie an Groat Bustard,

gee L. Lloyd, ¢ Game Birds of
HSweden,! 1867, p. 19, and 182
Montagu aud Selby spuak of
the Black Grouse as polygampus
and of the Hed Grouse as mono-
EAIOUE,

In several groups I have not been able fo -

Y
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little, In the Cursores, except amongst the bustards,
few species offer strongly-marked sexual differences,
and the great bustard (Ofis tarda) is said to be poly-
gamons. With the Grallatores, extremely few species
differ sexually, but the ruff (Machetes pugnawz) 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-
marked 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 Gallinacem) was polyzamous, and I was struck by
his answering, “I do not know, but should think so
“from his splendid colours.”

It deserves notice that the instinet of pairing with a
single female is easily lost under domestication. The
wild-duck is strietly monogamous, the domestie-duck
highly polygamous. The Rev. W. D. Fox informs me

dhat out of some half-tamed wild-ducks, on a large

pond in his neighbourhood, so many mallards were
shot by the gamekeeper that only one was left for
every seven or eight females; yebt unusnally large
broods were reared. The guinea-fowl is strictly
monogamons ; but Mr. Fox finds that his birds succeed
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 male to four or five
females. I have noticed these cases, ag rendering it
probable that wila monogamous species might readily
beconie either temporarily or permanently polygamons.

Too little is known of the habits of reptiles and
fishes to enable ns to gpeak of their marriage arrange-

% 2
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ments. The stickle-back (Gasterostens), however, is
said to be a polyzamist ;1" and the male during the
breeding season differs conspieuounsly from the female.

To sum up on the means throngh which, as far as
we can judge, sexual selection has led to the deve-
lopment of secondary sexual characters. If has been
shewn that the largest number of vigorous offspring
will be reared from the pairing of the strongest and
best-armed males, victorious in contests over other
males, with the most vigorous and best-nourished
females, which are the first to breed in the spring. If
snch females select the more attractive, and at the
same time vigorous males, they will rear a. larger
number of offspring than the retarded females, which
must pair with the less vigorous and less attractive
males. So it will be if the more vigorous males select

—y

-

the more attractive and at the same time healthy anc
vigorous females ; and this will especially hold good if
the male defends the female, and aids in providing food
for the young. The advantage thus gained by thel
more vigorous pairs in rearing & larger number of
oﬂ'gpring has alnp&rcntly sufficed to render =exual
gelection efficient. But a large numerical prepdhn-
derance of males over females will be still more
efficient ; whether the preponderance is only oceasional
and local, or permanent ; whether it occurs at birth, or
afterwards from the greater destruction of the females :
or whether it indirectly follows from the practice of

polygamy.

The Male generally inore modified than the Femtle.—
Throughout the animal kingdom, when the sexes differ

17 Noal Humphreys, * River Gandens,’ 1857,

N

.
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in external appearance, it is, with rare exceptions, the
male which has been the more modified ; for, generally,
the female retains a closer resemblance to the young of
lier own species, and to other adult members of the
game group. The cause of this seems to lie in:the
males of almost all animals having stronger passions
than the females. Hence it is the males that fight
together and sedulously display their charms before
the females; and the victors transmit their superiority
to their male offspring, Why both sexes do not thus
acquire the characters of their fathers, will be con-
sidered hereafter. That the males of all mammals
eagerly pursue the females is notorious to every one.
So it is with birds; but many cock birds do not so

much pursue the hen, as dizplay their plumage, per- - -

form strange antics, and pour forth their song in her
oresence. The male in the few fish observed seems
much more eager than the female; and the same 18
true of alligators, and apparently of Batrachians.
Throughout the enormous class of insects, as Kirby
remarks,'® “the law is, that the male shall seck the
* female,” Two good authorities, Mr. Blackwall and
Mr. C. Spence Bate, tell me that the males of spiders
and crustaceans are more active and more erratic in
their habits than the fomales. When the organs of
sense or locomotion gre present in the one sex of insects
and erustaceans and absent in the other, or when, as is
frequently the case, they are more highly developed in
the one than in the other, it is, as far as I can discover,
almost mvariably the male which retains such organs,
or has theém most developed ; and this shews that the

* Kirby and Spence, ¢ Iutroduction to Entomolozy, vol.! il
15206, | 542,
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male is the more active member in the courtship of the

gexes.?

The female, on the other hand, with the rarest
exceptions, is less enger than the male. As the illus-
trious Hunter **
“requires to be courted ;" she is coy, and may often
be seen endeavouring for a long time to escape from
the male. Every observer of the habits of animals will
ba able to eall to mind ingtances of this kind. Tt ia
ghown ]}].' variotis facts, f:i?r-.n ]mrﬂnfﬁm-, and ].:,r the
results fairly attributable to sexual selection, that the
female, though eomparatively passive, generally exerts
some choice and accepts one 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 ons which is the least.
distasteful. The exertion of rome choies on the part of
the female seems a law almost as general as the
eagerness of the male, h

We are naturally led to enquive why the male, in so|
many and such distinet classes, has become more eager|

THE DESCENT OF MAN. Panr IL.

long ago obeerved, she generally

},,

than the ferale, so that he searches for her, and PI&FSL £

the more active part in courtship. It would be mno
advantage and some loss of power if each sex searchod

' One pamsitic Hymenopter-

them; b
ous insect (Westwood, ‘ Modern 13 but it is much more

probable that the females visit

Class, of Insects,” vol. fi. p. 160)
forms an exception to the rule,
as the male bas mdimentar

wingzs, and never quits the cell
in which it i8 born, whilst the -

female has well-de l.'t-lﬂpﬁl wings,
Audouin believes that the fe-
males of this species are impreg-
nated by the males which are

in the same cells with

other cells, so that close inter-

eeding is thus avoided, We
shall hereafter meet in various
classes, with a few exceptional
Cases, in which the female,
nstead of the male, istle secker
and wooer, 2

* ¢ Esenys and Observations,
ﬁ:ﬂl by Owen, val. i. 1861, p-
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for the other; but why should the male almost always
be the seeker? The ovules of plants after fertilisation
have to be nourished for a time; hence the pollen is
neeessarily bronght to the female organs—Dbeing placed
on the stigma, by means of insects or the wind, or by
the spontaneous movements of the stamens: and in
the Algm, &e., by the locomotive power of the anthero-
zooids. With lowly-organised aquatic animals, per-
manontly affixed to the same ppot and having their
goxes separate, the mala eloment is invarinhly bronght
to the female; and of this we can see the reason, for
even if the ova were detached before fertilisation, and
did not require subsequent nourishment or protection,
there would yet be greater difficulty in fransporting
them than the male element, because, being larger than
the latter, they are produced in far smaller numbers,
So that many of the lower animals are, in this
respect, analogous with plants.®® The males of affixed
and aquatic animals having been led to emit their
fertilising element in this way, it is natural that any
of their deseendants, which rose in the scale and
became locomotive, should retain the same habit: and
they would approach the female as closely as possible,
in order not to risk the loss of the fertilising element
in a long passage of it through the water. With some
few of the lower animals, the females alone are fixed,
and the males of these must be the seekers. Buf it is
difficult to understand why the males of species, of
which the progenitors were primordially free, should
invariably have acquired the habit of approaching the

2 Prof, Sachs (* Lehrbuch der  “verhillt sich die eine bei der
Tlatanik,! 1870, . 638) in speak--  * Vereinigung  activ, . . . die
jng of the male and female *andere crmhmnt bei der Vi-
;cpraduntnu cells, remarks, * reinigung possiv.”
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females, instead of being approached by them. Batin
all cases, in order that the males should seek efficiently,
it wonld be necessary that they should be endowed
with strong passions; and the acquirement of such
passions would naturally follow from the more eager -
leaving & larger number of offspring than the less
eRger,

The great eagerness of the males has thus indirectly
led to their much more frequently developing secondary
sexual characters than the females. But the develop-
ment of sueh characters would be muech aided, if the
males were more linble to vary than the females—as I
conelnded they were—after o long study of domesti-
cated animals. Von Nathusius, who has had very wide
experience, is strongly of the same opinion.® Good
evidence also in favour of this conclusion ean be _
produced by a comparison of the two sexes in mﬂnl-:ir_:t_:-ﬁ ,
During the Novara Expedition® a vast number .:,f"'
mepsurements was made of various parts of the body
in different races, and the men were found in almost
every case to present n greater range of variation than
the women ; but I shall have to recur to this gubject in
a future chapter. Mr. J, Wood,” who has carefully
attended to the variation of the musecles in man, puts
in italics the conclusion that ¢ the greatest number of
“abnormalities in each subject is found in the males.”
He had previously remarked that « altogether in 102 -

e

= *Vortrage fiber Yiehzueht,!  voriability of +tha males of
1872, p. 63. domesticated animals, see mv

# fHeiseder Novama: Anthro-  “Varation of  Aninals and
polog. Theil,! 1867, ss. 216-260.  Plants wnder  Dimestication? /
The results were ealeulated by  vol, 1i 1868, I 75, : "
Tie, Weistach from  mensure- o f Proceedings Toyal Boe?
ments made by Drs. K. Beherger  vol. xvi, July 1868 1. 518 and
and Schwarz, Un the greater 524, \
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“ subjects, the varieties of redundancy were found to
“he half as many again as in females, contrasting
“ widely with the greater frequency of deficiency in
¢ females before described.” Professor Macalister like-
wise remarks ** that variations in the muscles *are
¢ probably more common in males than females.”
Certain muscles which are not normally present in
mankind are also more frequently developed in the
male than in the female sex, although exceptions to
this rule are said to occeur. Dr. Burt Wilder * has
tabulated the cases of 152 individuals with supernu-
merary digits, of which 86 were males, and 39, or less
than half, females, the remaining 27 being of unknown
sex, It should not, however, be overlooked that women
wonld 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 & woman.”” Lastly the temperature is more

' variable in man than in woman.*

The cause of the greater general variability in the
male gex, than in the female is unknown, except in so
far ag 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, from

% ¢Prog. Hoyal Irish Aca- % The conclusions recently
du“.}r; vol. x. 1868, p. 123, arrived at 'Lr_'i’ Dr. J. Btockton
5" PMpssachusetts  Medical Houngh, on the temperature of

gno! vol, ii. No. 3, 1868, p. 9. man. are given in the - Pop
- : ' s | 4 o =
o ¢ Apchiv fiir Path.: Apat.  Sclence Review, Jan. 1st, 1874,

und Phys’ 1871, p. 488, . 97.
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differing constitntionally, 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 rivals, in wandering about in search of the female,
in exerting his voice, pouring out odoriferons secre-
tions, &c.: and this expenditure is generally concen-
trated within a ghort period, The great vigour of the
male during the season of love seems often to intensify
his eolours, independently of any marked difference
from the female.” In mankind, and even as low down
in the organic seale as in the Lepidoptera, the tem-
perature of the body is higher in the male than in the
female, accompanied in the case of man by a slower
pulse®® On the whole the expenditure of matter and
force by the two sexes is probably nearly equal,
thongh effected in very different ways and at different
rates. 1
From the causea just specified the two sexes ean
hardly fail fo differ somewhat in constifution, at leasf
during the breeding season; and, although they may
be subjected to exactly the same conditions, they will
tend to vary in a different manner. If such variations
are of no service to either sex, they will not be accn-
mulated and increased by sexual or natural selection.
® Prof. Mantegazzn 8 in-

cliped to believe (*Lettera a
Carlo Darwin,' * Archivio per
I'Anthropologia,” 1871, p. 806)
that the bright colours, common
in so many male animals, are
due to the presence and reten-
tion by them of the spermatic
fluid ; but this can hardly be
the case; for many male birds,
for instance young pheasants,

become brightly coloured in thie

nutumn of their first year,

* For mankind, see Dr, J.
Btockton Hough,  whose  cone
clusions are given in the ¢ Pan,
Stience Review, 1674, p. 97,
See Girard's observations un the
fal«'llﬁup_lem, B piven in the
Z?utugmal Record? 1869, p-

J
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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 fo
present permanent, yet unimportant, differences of
character. For instance, M. Allen shews that with o
large number of birds inhabiting the northern and
southern United States, the specimens from the south
are darker-coloured than those from the north: and
this seems to be the direct result of the difference in
temperature, light, &e., between the two regions. Now,
in some few cases, the two sexes of the same species
appear to have been differently affected ; in the Agelaus
phaniceus the males have had their colours greatly
intensified in the south; whereas with Cardinalis
virginianus it is the females which have been thus
affected ; with Quiscalus major the females have been
rendered extremely variable in tfint, whilst the males
remain nearly uniform.

A few exceptional cases oceur in various classes of
animals, in which the females instead of the males have
acquired well spronounced 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
attractive 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

8¢ Mammals and Birds of E. Florida,' pp. 234, 280, 205,
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powerful and pugnacious than the cocks; these charac-
ters being transmitted to the female offspring alone.

It may be suggested that in some cases a double
process of selection has been ecarried on; that the
males have selected the more atiractive females, and
the latter the more attractive males. This process,
however, though it might lead to the modification of
both sexes, wounld not make the one sex different from
the other, unless indeed their tastes for the beantiful
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 ageney of sexual
selection. In such cases it may be suggested with
more plansibility, that there has been a double or
mutual process of sexual selection; the more vigoroug
and precocions females selecting the more attractive
and vigorous males, the latter rejecting all except the
more attractive females. DBub from what we know of
the habits of animals, this view is hardly probable, fop
the male iz generally eager to pair with any femala,
It is more probable that the ornaments common to
both sexes were acquired by one sex, generally the
male, and then transmitted to the offspring of hoth
gexes. If, indeed, during a lengthened period the
males of any species were greatly to exceed the famales
in number, and then during another lengtheneg period
but under different conditions, the raverge were, 1;;}
ocenr, a double, but not simultaneous, process of sexnal
gelection might easily be carried on, by which the two
sexes might be rendered widely different,
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We shall hereafter see that many animals exist, of
which neither sex is brilliantly colonred or provided
with special ornaments, and yet the members of both
sexes or of one alone have probably acquired simple
colours, sueh as white or black, through sexual
selection. The absence of bright tints or other orna-
ments may be the result of variations of the right kind
never having occurred, or of the animals themselves
having preferred plain black or white. Obscure tints
Lave often been developed through natural selection
for the sake of protection, and the acquirement through
sexnal selection of conspienons 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
natural 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 ensnes from
the conflicts of rival males. But generally the less
gnccessful 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 structures acquired through ordinary or
natiral 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 speeial purposes; but in regard to structures
adapted to make one male vietorions over another,
either in fighting or in charming the female, there is
no definite limit to the amount of advantageons
modifieation ; so that as long as the proper variations
arise the work of sexual selection will go on. This
cireumstance may partly aceount for the frequent and
extraordinary amount of variability presented by
secondary sexual characters. Nevertheless, natural
seleetion will determine that such characters shall not
be acquired by the victorions males, if they would be
highly injurious, either by expending too much of their
vital powers, or by exposing them fo any great danger.
The development, however, of certain structures—of
the horns, for instanece, 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 conguering other
males in battle or courtship, and thus leaving a
numerous progeny, are in the long run greater than
those derived from rather more perfect adaptation to
their conditions of life. We shall further see, and it
conld never have been anticipated, that the power to
charm the fomale has sometimes been more important
than the power to conquer other males in battle,

LAWS OF INHERITANOE

In order to understand how sexnal selection ~has
acted on many animals of many classes, and in the
conrse of ages has produced & conspicuous result, it is
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necessary to bear in mind the laws of inheritance, as
far as they are known. Two distinet elements are
ingluded under the term * inheritance”—the trans-
mission, and the development of characters; but as
these generally go together, the distinction is often
overlooked, We see this distinction in those characters
which are transmitted through the early years of lifa,
but are developed only at maturity or during old age.
We sce 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 erossed,
for each transmits the characters proper to its own
male and female sex to the hybrid offspring of either
gex. The, same fact is likewise manifest, when
characters Pproper 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,
voice, and even pugnacity of the cock. Conversely, the
same thing ig evident, more or less plainly, with cas-
trated males. Agnin, independently of old age or
disease, characters are occasionally transferred from
the male to the female, as when, in certain breeds 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 throngh the
female to her male offspring. Many cases will here-
after'be given, where the female exhibits, more or less
perfectly, characters proper to the male, in whom they
must have been first &G‘i'ﬁlﬂljﬁdr and then "il’ﬂ-ﬂ-‘ifﬂfl'ﬂl{l
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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 larve, yet in most of the
species it is partially developed in the males to whom
it is quite useless, and it is perfectly developed in the
males of Bombus or the humble-bee® 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 primordially 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, anﬂ_. are then developed under
certain unknown favourable conditions. This im-
portant distinetion between transmission and develop-
ment will be best kept in mind by the aid of the
hypothesis of pangenesis. 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 derived, depends on their affinity for, and
union with other units or cells previously developed in
the due order of growth. ]

m 1, Mitller, ¢ Anwendung der Darwin'schen Lelire, &e, Verb.
d, o, V. Jalrg. sxix. p. 42
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Inhevitance at corrvesponding Periods of Iife—This
tendency is well established. A new character, ap-
pearing in a young animal, whether it lasts through-
out life or is only transient, will, in general, reappear
in the offspring at the same age and last for the same
time. If, on the other hand, a new character appears
at maturity, or even during old age, it tends to re-
appear in the offspring at the same advanced age.
When deviations from this rnle ocenr, the transmitted
characters much oftener appear before, than after the
corresponding age. As I have dwelt on this subject
sufliciently in another work,™ I will here merely give
two or three instances, for the sake of recalling the
subject to the reader's mind. In several breeds of the
Fowl, the down-covered chickens, the young birds in
their first frue plumage, and the adults differ greatly
from one another, as well as from their common parent-
form, the Gallus bankiva; and these characters are
faithfully transmitted by each breed to their offspring
at the corresponding periods of life.  For instance, the
chickens of spangled Hamburgs, whilst covered with
down, have a few dark spots on the head and rump, but
are not striped longitudinally, as in many other
breeds; in their first true plumage, * they are beaunti-
folly pencilled,” that is each feather is transversely
marked by numerons dark bars; but in their second
Pl_“mﬂgﬂ the feathers all become spangled or tipped
with a dark round spot.** Hence in this breed

M f The Varintion of Animals
and Plants under Domestiention '
vol. 1. 1568, p. 76, In the 'I:I.::l
chapter l!ur. one, the provisignal
hypothesis of pangenesis, nbove
alluded to, is fully explained.

YOL. I.

3 These factsare given on the
high authority of a great hrﬂt"d-.'!',
Mr. Teehay: sce Tezetmeiers
* Poultry Book,' 1568, p. 138,
On the characters of ehickens of
differcnt breeds, and on the

24
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variations have occurred at, and been transmitted to,
three distinet periods of life. The Pigeon offers a
more remarkable case, because the aboriginal parent
species does not undergo any change of plumage with

advancing age, excepting that at maturity the breast

becomes more iridescent; yet there are breeds which
do not acquire their characteristic colonrs until they
have moulted two, three, or four times; and these
modifications of plumage are regularly transmitted.

Inheritance at corresponding Seasons of the Year—
With animals in a state of nature, innumerable in-
stances oceur of characters appearing periodically ab
different seasons. We see this in the horns of the
stag, and in the fur of aretic animals which becomes
thick and white during the winter. Many birds

acquire bright colours and other decorations duric™

the breeding-season alone. Pallas states,™ that

Siberia domestic cattle and horses become thterjt_

coloured during the winter; and I have myself gb-
gerved, and heard of similar strongly marked clianges
of colour, that is, from brownish ecream-colonr o
reddish-brown to a perfect white, in several ponies in
England. Although I do not know that this tendeney
to change the eolour of the coat during diffevent sepspng
is transmitted, yet it probably is g0, as all ghades ‘of
colonr are strongly inherited by the horse. Nor is

breeds of the pigeon, alluded to
in the following pamgraph, seo
s Variation of Amnimals’ &:;-_,.,
vol. i. pp 160, 2495 vol. 1, . 7T,

o ‘J.Jm':u species Quadriipe-
dum e Ghrinm ordine,” 1778,
P T On the transmission  of

colour by the horse, ses © Varia-
tion of Animals, %o under
Domestication,” ql, i.’p. 61
Also val. i, p. 71, for o general
diseussion on *Inheritance 98
limited by Sex

—
N,
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this form of inheritance, az limited by the seasons,
more remarkable than its limitation by age or =ex.

Inheritance as Limited by Sex.—The equal trans-
migsion of characters to both sexes is the 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
haz been advanced in my work on * Variation under
Domestication,’ but a few instances 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 the same
sex. As a rule, it is the females alone in eats which
g"ﬁ? tortoise-shell, the corresponding colour in the males
{Jamg rusty-red. With most breeds of the fowl, the
characters proper to each sex are transmitted to the
Same gex alome. So general is this form of transmis-
glon that it is an anomaly when variations in certain
breeds are transmitted equally to both sexes. There
are also certain sub-breeds of the fowl in which the
males can hardly be distingnished from one another,
whilst the femples diffor considerably in colour. The
it of the pigeon in the parent-species do nob differ
W GUY external character; nevertheless, in certain
domesticated breeds the male is coloured differently
from the female® Thg watile in the English Carrier

b ; £ i i b
Fopsgen T 1y DG S sl on i R
Boitand et Corbie, ¢ Les Pieeons  varipzioni dei Colombi- domes-

de Volldre] &e., 1824 P. 173,  tici,’ del Paolo Bonizzi, 1873,
£y 52
2 A2
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varintions have occurred at, and been transmitted to,
three distinct periods of life, The Pigeon offers a
more remarkable case, because the aboriginal parent
species does not nndergo any change of plumage with
advaneing age, excepting that at maturity the breast
becomes more iridescent ; yet there are breeds.which
do not acquire their characteristic colours until they
have moulted two, three, or four times; and these
modifications of plumage are regularly transmitted.

Inheritance at corresponding Seasons of the Year—
With animals in a state of nature, innumerable in-
stances oceur of characters appearing periodically at
different seasons. We see this in the horns of the
stag, and in the fur of arctic animals which becomes
thick and white during the winfer.

the breeding-senson alome. Pallas states,®® that
Siberia domestic cattle and horses become lighter-

colonred during the winter; and I have myself ob-

served, and heard of similar strongly marked changes
of colour, that is, from brownish ecream-colour or
reddish-brown to a perfeet white, in several ponies in
England. Althongh I do not know that this tendency
to change the colour of the eoat during different sensons
is transmitted, yet it probably is so, as all shades 'of
colour are strongly inherited by the horse. Nor is

Many Jbirds.
aequire bright colours and other decorntions--&isive

treeds of the pigeon, alluded to
in the following paragraph, see
« Varintion -of Animals’ d&c.,
vol. i, pp. 160, 248 ; vel. 1l p. TT.

@ ¢ Nowe species Quadrupe-
dum & Gliriuvm :-nh'lulu‘_!'I.tl,
p. 7. On the transmission of

colour by the Lorse, ses * Varin-
tion of Animals, &, under

Demestieation,” vol. i. 3 6L

Also vol. i, p 71, for s general
discussion on ¢ Inheritapce 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 Timited by Sex.—The equal trans-
mizsion of charactera to both sexes iz the commonest

form of inheritance, at least with those animals which

do not present strongly-marked sexual differences, and
indeed with many of these. DBut 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 ¢ Variation under
Domestication,’ but a few instances 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
domesfication, are regularly transmitted to the same
gex, As a rule, it is the females alone in cats which
are tortoise-shell, the corresponding colour in the males

-bEi-'llg rusty-red. With most breeds of the fowl, the

characters proper to each sex are trangmitted to the
same gex alone. So general is this form of transmis-
8100 that it is an anomaly when variations in certain
breeds are transmitted equally to both sexes. There
are also certain sub-breeds of the fowl in which the
mﬂ.!ﬂﬂ can hardly be distinguished from one another,
whilst the females differ considerably in colour. The
sexes of the pigeon in the parent-spacies do not differ
in any external character; nevertheless, in certain
domesticated breeds the male is colonred differently
from the female® The wattle in the English Carrier
b . 5 - A ! b 4 I ] I .
ot B 146 TS Sl i A
Boitard et Corbie, * Les Pizeons  variazioni dei Colombi domes-
de Velidre," &e., 1824 17173,  tici,’ del Paclo Bonizzi, 1873
242
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pigeon, and the crop in the Pouter, are more highly
developed in the male than in the female; and al-
though these characters have been gained through
long-continued selection by man, the slight differences
between the sexes are wholly due to the form of
inheritance which has prevailed ; for they have arisen,
not from, but rather in opposition to, the wish of the
breeder.

Most of our domestic races have been formed by the
accumnlation of many slight variations; and as some
of the successive steps have been transmitted to one
sex alone, and some to both sexes, we find -in the
different breeds of the same  species all gradations
between great sexual dissimilarity and complete simi-
larity. Instances have already been given with the
breeds of the fowl and pigeon, and under nature
analogous cases are common. With animals under
domestication, but whether in nature I will not venture
to say, one sex may lose characters proper to it, and
may thus come somewhat to resemble the opposite ]
gex ; for instance, the males of some breeds of the fow] }
have lost their maseuline tail-plumes and hackles, !
On the other hand, the differences between the sexeg k
may be increased under domestication, as with mering
gheep, in which the ewes have lost their horns, Again,
characters proper to one sex may suddenly appear in
the other sex; as in those sub-breeds of the fow] in
which the hens acquire spurs whilst young ; or, as in
coptain Polish sub-breeds, in which the females, as
there is reason to believe, originally acquired a erest,
and subsequently transferred it to the males, "All
these cases are intelligible on the hypothesis of pan-
genesis ; for they depend on the gemmules of certain
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parts, althongh present in both sexes, becoming,
throngh the inflnence of domestication, either dormant
or developed in either sex.

There is one difficult question which it will be
convenient to defer to a future chapter; namely,
whether a character at first developed in both sexes,
¢ould throngh selection be limited in its development
to one sex alone, If, for instance, a breeder observed
that some of his pigeons (of which the characters are
usually transferred in an equal degree to both sexes)
varied into pale blue, eould lLe by long-continued
selection make a breed, in which the males alone ghould
be of this tint, whilst the females remained unchanged ?
I will here only say, that this, though perhaps not
impossible, would be extremely difficult; for the
natural result of breeding from the pale-blue males
would be to change the whole stock of both sexes to
this tint. If, however, variations of the desired tint
appeared, which were from the first limited in their
development to the mals sex, there would not be the
least difficulty in making a breed with the two sexes

of a different colour, as indeed has been effected with

& Belgian breed, in which the males alone are streaked
with black. In a similar manner, if any variation
appeared in a female pigeon, which was from the first
sexually limited in its development to the females, if
would be easy to make u breed with the females alone
th}“i “harﬂﬂteriﬂed; but if the variation was not thus
originally limited, the process would be extremely
difficult, perhaps impossible.

*1 Since the publication of the  (the * Field,’ Sept. 1872) from so
first edition of this work, it has  experienced 8 breeder as  Mr,

been Lighly snlisfactory to me Tegetmeior, After describing
to find the fUJ.IHWII'I.!Dr remarks gome curions chses 10 PISeONsS,
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On the Relation betiween the Period of Development of
a Character and its Transmission fo one Sex or fo botlh
Sewes.—Why certain characters shonld be inherited by
both gexes, and other characters by one sex alone,
namely by that sex in which the character first
appeared, is in most cases quite unknown. We cannot
even conjecture why with certain sub-breeds of the
pigeon, black strim, though transmitted through the
female, should be developed in the male alone, whilst
every other character is equally transferred to both
sexes. Why, again, with cats, the tortoise-shell colour
should, with rare exceptions, be developed in the
female alone. The very same character, such as
deficient or supernumerary digits, colour-blindness,
&e., may with mankind be inherited by the males
alone of one family, and in another family by the
females alone, though in both cases transmitted through
the opposite as well as through the same sex.™ Al-
though we are thus ignorant, the two following rules
secem often to hold good—that variations which fipgt
appear in either sex at a late period of life, tend to g
developed in the same sex alone; whilst variationg
which first appear early in life in either sex tend to hg
developed in both sexes. I am, however, far frop
supposing that this is the sole determining cansge, Ag

of the transmission of colour by *“When he did so, he was in
one sex alone, and the forma- “isnorance of these facts that T
ticn of a sub-breed with _lhis “liave related ; but itis Sl e
oharacter, he says: *Ib i5 & “able how very closely by gijee
# gingular circumstance that Mr. *“gested the right method of
% Darwin should have suzzested  * procedure,

#ihe possibility of modifying * References are given in my
@ the gexual colours of birds by  ‘Variation of Animals under
st pourse of artificial selection, Domestication,’ val. il p. 72,
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I have nof elsewhere discussed this subject, and ag it
has an important bearing on sexual selection, T must
here’ enter into lengthy and somewhat inpricate
details.

It is in itself probable that any character appearing
at an early age would tend to be inherited equally by
both sexes, for the sexes do not differ much in consti-
tution before the power of reproduction is gained. On
the ofher hand, after this power has been gained and
the sexes have come to differ in constitution, the
gemmules (if I may again use the language of pan-
genesis) which are cast off from each varying part in
the one sex would be much more likely to possess the
proper affinities for uniting with the tissues of the
same sex, and thus becoming developed, than with
those of the opposite sex.

I was first led to infer that a relation of this kind
exists, from the faet that whenever and in whatever
manner the adult male differs from the adult female,
he differs in the same manner from the young of both
sexes. The generality of this fact is quite remarkable:
it holds good with almost all mammals, birds, amphi-
bians, and fishes; also with many crustaceans, spiders,
and some fow insects, such as certain orthoptera and
libellulee, Ty gl] these cases the variations, throngh
the aceumulation of which the male aequired his proper
maseuline characters, must have oceurred at a some-
what late period of life; otherwise the young males
would haye heen similarly characterised; and con-
formably with ony rule, the variations are transmitted
t0 and developed in the adult males alone, When, on
the other hand, the adult male closely resembles the
young of both sexes (these, with rars exeeptions, being
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alike), he generally resembles the adult female; and in
most of these cases the variations through which the
young and old acquired their present characters,
probably ocenrred, according to our rule, during youth.
But there is here room for doubt, for characters are
sometimes transferred to the offspring at an earlier
age than that at which they first appeared in the
parents, so that the parents may have varied when
adult, and have transferred their characters to their
offspring whilst young. There are, moreover, many
animals, in which the two sexes closely resemble each
other, and yet both differ from their young; and here
the characters of the adults must have heen acquired
late in life ; nevertheless, these characters, in apparent
contradiction to our rule, are transferred to both sexes.
We must not, however, overlook the possibility or even
probability of suecessive variations of the same nature
occurring, under exposure to similar conditions, simnl-
taneously in both sexes at a rather late period of life;
and in this case the variations would be transferred to
the offspring of both sexes at a corresponding late age ;
and there would then be no real contradiction to the
rule that variations occurring late in life arve transferred
exclusively to the sex in which they first appeared.
This latter rule seems to hold true more generally than
the second one, namely, that variations which oceur in
either sex early in life tend to be transferred to hoth
sexes. As it was obviously impossible even to estimate
in how large a number of cases thronghout the animal
kingdom these two propositions held good, it ocenrred
to me to investigate some striking or erucial instances,
and to rely on the result.

An excellent case for investigation is afforded by the
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Deer family. In all the species, but one, the horns
are developed ouly in the males, thongh certainly
transmitted throngh the females, and ecapable of ab-
normal development in them. In the reindeer, on the
other hand, the female is provided with horns; so that
in this species, the horns onght, according to our rule,
to appear early in life, long hefore the two sexes are
mature and have come to differ much in eonstitution.
In all the other species the horns ought to appear later
in life, which would lead to their development in that
sex alone, in which they first appeared in the progeni-
tor of the whole Family. * Now in seven species,
belonging to distinet sections of the family and
inhabiting different regions, in which the stags alone
bear horns, I find that the horns first appear at periods,
varying from nine months after birth in the roebuck,
to ten, twelve or even more months in the stags of the
six other and larger species.® But with the reindeer
the case is widely different; for, as I hear from Prof,
" Nilsson, who kindly made special enquiries for me in
Lapland, the horns appear in the young animals within
four or five weeks after birth, and at the same fime 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 this

one species alone,
alees of N, America, see ¢ Land

# I am much obliged to Mr.
Cupples for having made en-
quirics for me in regard to the
Toebuck and Red Deer  of
Seotland from Mr, Robertson,
{he experienced head-forester to
the Marquis of Breadalbane, In
regard to Fallow=deer, I have to
thank Mr. Eyton and others for
snformation. . For tho Cerves

and Water, 1568, pp. 221 and
254 ¢ and for the 1 Firqintanus
and strongyloceros of the same
conlinent, see J. D. Caton, in
*Ottawa Acad. of Nat. 8¢ 1665,
p. 13, For Coreus A of Pegu,
gee Lieut. Beavan, ¢ Froc. Zoolog,
Soc." 1867, p. 762

"
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In several kinds of antelopes, only the males are
provided with horns, whilst in the greater number
hoth sexes bear horns, With respect to the period of
development, Mr, Blyth informe me that there was at
one time in the Zoological Gardens a young koodoo
(Ant. strepsiceras), of which the males alone are horned,
and also the young of a closely-allied species, the eland
(Ant. oreas), in which both sexes are horned. Now it
is in strict conformity with our rule, that in the young
male koodoo, although ten months old, the horns were
remarkably small, considering the size ultimately
attained by them ; whilst in the young male eland,
although only three months old, the horns were alrendy
very much larger than in the koodoo. It is also a
noticeable fact that in the prong-horned antelope,
only a few of the females, about one in five, haye horns,
and these are in a rudimentary state, though sometimes
above four inches long ; so that as far as concerns the
possession of horns by the males alone, this species is

in an intermediate condition, 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, cattle, &e., those of the prong-horned antelope
appear at an intermediate period of lifd,—that is, not
very early, as in cattle and sheep, nor very late, as in
the larger deer and antelopes. The horns of sheep,
goats, and cattle, which are well developed in hoth
gexes, thongh not quite equal in size, can be felf, or

o Autilocapre Americana. 1 his paper in ¢ Proe. Zatﬂﬂg‘- Sao.”
have to thank Dr. Canfield for 1566, B 108, Alse’ Owels

information with respect to the f Anatomy of Vertebrates! vol.
horns of the female: see also i, p. 627,



Cuar. VIIL EEXUAL SELECTION, 363

even seen, at birth or soon afterwards® COur rule,
however, seems to fail in some breeds of sheep, for
instance merinos, in which the rams alone are horned ;
for I cannot find on enquiry,** that the horns are
developed later in life in this breed than in ordinary
gheep in which both sexes are horned. But with
domesticated sheep the presence or absence of horns is
not a firmly fized character; for a certain proportion
of the merino ewes bear small horns, and some of the
rama are hornless; and in most breeds hornless ewes
are occasionally produced.

Dr. W. Marshall has lately made a special study of
the protuberances so common on the heads of birds**
and he comes to the following conclusion ;--that with
those species in which they are confined to the males,
they are developed late in life; whereas with those
gpecies in which they are common to the two sexes,
they are developed at a very early period. This is
certainly a striking confirmation of my fwo laws of
inheritance.

Tn most of the species of the splendid family of the

in which, as with merinos, the

4l T have been nesured that
the horns of the sheep in North
Wales can always be felt, and
are eometimes even an inch in
length, at birth.  Yountt says
(* Cattle, 1834, p. 277), that the

minenca of the frontal bone
in cattls penctrales the cutis
at birth, and that the horny
atter 15 soon formed over it.

21 am greatly indebted to
Prof. Victer Carus for having
minde ‘enguiries for me, from the
hiighest anthoritiea, with respect
to the merino sheep of Baxony.
On the Guinea coast of Africa
there is, however,a breed of sheep

rams alone bear horms ; and Mr.
Winwood Heade informs me
that in one case observed by
him, n young Tam, born on
Feb. 10th, first shewed horns
on March Gth, so that in this
ingtanoe, in conformity with
rule, the development of the
horns ocourred at o later period
of life than i Welsh sheejs, in
which both sexes are horned,

@ &jghar die kndchernen
Sohidelhicker der Viizel ' in the
¢ Niederlandischen  Archiv fiir
Zoologie,! Band I. Helt &, 1873,
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Pheasants, the males differ conspicuonsly from: the
females, and they acquire their ornaments at a rather
late period of life. The eared pheasant (Crossoptilon
auritum), 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 appear very early in life
in aeccordance with rnle. The adult male can, how-
ever, be distinguished 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 Mr. Bartlett, and even at
this age, the two sexes can hardly be distinguished.**
The male and female Peacock differ conspienously 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
the male. The wild-duck offers an analogous case, for
the beauntiful green speculum on the wings is common
to both sexes, thongh duller and somewhat smaller in
the female, and it is developed early in life, whilst the
curled tail-feathers and other ornaments of the male
are developed later.”® DBebtween such extreme cases of

W In the common peacock
(Pavo eréstatus) the male alone
possesses spurs, whilst both sexes
of the Java Peacock (P, mutices)
offer the unuzual case of Leinge
furnished with spurs. Hence 1
fully expected that in the latter
specica they would have heen
developed eatlier in lifo than in
the common peacock; but DL
Hegt of Amsterdam informs me,
that with young birds of the
previous year, of both specics,

compared on April 28nd, 1869,
there was no differcnes in the
development of the spurs, The
Fpurg, however, were as yeb re-
presented merely by slight knobs
ur elevations. I presume that I
should have been informed iF
muy difference in the rate of
development had been observed
subsequently,

® In some other speoies of
the Duck Fumily the specnlum
differs in a greater degree in the
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close sexual resemblance and wide dissimilarity, as
those of the Crossoptilon and peacock, many inter-
mediate ones could be given, in which the characters
follow our two rules 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 transference of their
characters to one or to both pexes. But we do not
know that the coloured scales, for instance, in two
gpecies of butterflies, in one of which the sexes differ in
colour, whilst in the other they are alike, are developed
at the same relative age in the cocoon. Nor do we
know whether all the scales are simultaneously 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 their adult state, not by a
single metamorphosis, but by a succession of monlts,
the young males of some species at first resemble
the females, and acquire their distinclive maseuline

white in the male and greyish-

two sexes ; but I have not been
white in the female. Now the

able to discover whether its full

development ocours, later in life
in the males of such species;
than in themale of the common
duck, ns ought to be the case
arcording to our role,  With
the :'I.”.iu'ﬁ Mergus eiwenllatus wo
have, however, a cage of this
kind : the two sexes differ con-
spicuously in general plumage,
and toa considernble poree in
tho E.rﬂ_',l:]l’m'll avhich is pure

voung males at first cntively
resemable the fomales, and havea
grevish-white speenlum, which
Lecomnes pure white at an earlier
age than that at which theadult
male acquires his other and
more  strongly-marked  sexual
differences ; see Audubon, *(I:u:-
nithological Biography,” vol. iii.
1835; pp. 240-250,
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characters only at a later moult. Strictly analogous
cases oceur at the successive moults of certain male
crusfaceans.

We have as yet considered the tmnsfm ence of
characters, relatively to their period of development,
only in species in a natural state ; we will now turn to
domesticated animals, and first touch on monstrosities
and diseases. The presence of snpernumerary 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
colonr-blindness—yet these peculiarities, and other
similar ones, are often limited in their transmission 0
one sex ; so that the rule that characters, developed ab
an E‘ﬂl‘].'j' period, tend to be transmitted to both sexes,
here wholly fails. But this rule, as before remarked,
does not appear to be nearly zo general as the converse
one, namely, that characters which appear late in life
in one gex 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 fune-
tions are active, we may infer that there must be some
difference between the sexes at an extremely early age.
With respect to sexually-limited diseases, we know too
little of the period st which they originate, to draw
any safe conclusion. Gout, however, seems fo fall
under our rule, for it is generally cansed by intemper-
ance during manhood, and is transmitted from the
father to his sons in a much more miarked manner than
to his danghters.

In the varions domestic breeds of sheep, goats; and
eattle, the males differ from their respective females in
the shape or development of their horns, forchead,

o
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mane, dewlap, tail, and hump on the shoulders: and
these peculiarities, in nccordance with our rule, are not
fully developed until a rather late period of life. The
sexes of dogs do not differ, except that in certain
breeds, especially in the Scotch deer-hound, the male
is much Iargnr and heavier than the female; and, as
we shall see in a future chapter, the male goes on
inereasing in size to an unusually late period of life,
which, according to rule, will account for his increased
gize Leing transmitted to his male offspring alone. On
the other hand, the tortoise-shell eolour, which is eon-
fined to female cats, is quite distinet at birth, and this
case violates the rule. There is a breed of pigeons in
which the males alone are streaked with black, and the
gtreaks can be detected even in the nestlings ; but they
become more conspicnous at each successive moult, so
that this case partly opposes and partly supports the
rule. With the English Carrier and Pouter pigeons,
ihe full development of the wattle and the crop oeeurs
\ ~rather late in lifs, and conformably with the rule,
these characters arve transmitted in full perfection to
the males alone. The following cases perhaps come with-
in the class previously alluded to, in which both sexes
have varied in the same manner at a rather late period
of life, and have consequently transferred their new
characters to both sexesat 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," in which both sexes change their colour
during two or three moults (as is likewise the case
with'the Almond Tumbler), nevertheless, these changes,

# ¢ as Ganze der Tauben- see Dr. Chapnis, ‘Le pigeon
giacht, 1837, 8. 21, 28, Forthe voyngeur Belee," 1865, 1. 87.
case of the streaked pizecns,
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though oceurring rather late in life, are common to
both.sexes. One variety of the Canary-bird, namely
the London Prize, offers a nearly analogous case.

With the breeds of the Fowl the inheritance of
various characters by one or both sexes, seems generally
determined 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 the female,
as well as from the wild parent-species, he differs also
from the young male, so that the new]y-acqﬂir&d
characters mnst liave appeared at a rather late period
of life. On the other hand, in miost of the breeds in
which the two sexes resemble each other, the young
are coloured in nearly the same manner as their
parents, and this renders it probable that their
colonrs first appeared early in life. We have instances
of this fact in all black and white breeds, in whieh the
young and old of both sexes are alike; nor ean it be
maintained that there is something peculiar in a black
or white plumage, which leads to its transference to
both sexes; for the males alone of many natural
species are either black or white, the females being
differently coloured. With the so-called Cuckoo sub-
breeds of the fowl, in which t]mlf'u.ﬂ.thers are trans-
versely pencilled with dark stripes, both sexes and the
chickens are coloured in mnenrly the same manner.
The laced plumage of the Bebright bantam is the same
in both sexes, and in the yomung chickens the wing-
feathers nre distinetly, though imperfectly laced.
Spangled Hamburgs, however, offer a partial exeep-
tion; for the two sexes, though not quite alike.
resemble ench other more closely than do the sexes of
the aboriginal parent-species; yet they acquire their

!
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characteristic plumage late in life, for the chickens are
distinetly pencilled. With respect to other characters
besides colour, in the wild-parent species and in most
of the domestie 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 this early development in the male, it
is of unusual size in the adult female. In the Game
breeds pugnacity is developed at a wonderfully early
age, of which eurioys 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 Polish breeds
the bony protuberance of the skull which supports the
crest is partially developed even.before the chickens
are hatched, and the erest itself soon begins to grow,
though at first feebly;*" and in this breed the adults
of both sexes are characterised by a great bony pro-
tuberance and an immense crest.

Finally, from what we have now seen of the relation
which exists in many natural species and domesticated
races, between the period of the development of their
characters and the manner of their transmission—for
example, the striking fact of the early growth of the
korns in the reindeer, in which both sexes bear horns,
I comparigon with their much later growth in the
other species in which the male alone bears horns—we
may conclude that one, though not the sole cause of

 For full particulars and re-  256. In regard to the ligher
ferences on all these points re-  anjmals, the sexual differences
HTEEMEH the several breeds of  which have arisen under domesti-
the Fowl, see ‘Varation of cation are described in the same
Animals and  Plants under work under the head of each

N Domestieation,’ vol. i, pp. 250, species.

YOL. L 2B
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characters being exclusively inherited by one sex, is
their development at a late age. And secondly, that
one, though apparently a less efficient cause of
characters being inherited by both sexes, is their deve-
lﬁpm'ﬂnt at an early age, whilst the sexes differ but
little in constitution. It appears, however, that some
difference must exist between the sexes even during a
very early embryonie period, for characters developed
at this age not rarely become attached to one sex.

Summary and concluding remarks.—From the fore-
going discussion on the various laws of inheritance, we
learn that the characters of the parents often, or even
generally, tend to become developed in the offspring of
the same sex, ot the same age, and periodically at the
same season of the year, in which they first appeared
in the parents. DBut these rules, owing to unknown
cauges, are far from being fixed, Henee during the
modifieation of a species, the successive changes may
readily be transmitted in different ways: some to one
sex, and some to both; some to the offspring at one
age, and some to the offspring at all ages. Not only
are the laws of inheritanee extremely complex, but go are
the causes which induce and govern variability, The
variations thus induced are preserved and aceumulated
by sexual selection, which is iln itself an extremely
complex affair, depending, as it does, on the ardour
in love, the courage, and the rivalry of the males, as
well as on the powers of perception, the taste, and will
of the female. Sexual selection will also be largely
dominated by natural 591‘3"3“011 tending towards’ the
general welfare of the species. Hence the manmer in
which the individuals of either or both sexes have been
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affected through sexual selection eannot fail to be-com-
plex in the highest degree.

When variations occur late in life in one sex, and
are transmitted to the same sex at the same age, the
other sex and the young are left unmodified. When
they oceur late in life, but are transmitted to both sexes
at the same age, the young alone are left unmodified.
Variations, however, may oceur at any period of life in
one gex or in both, and be transmitied 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 have 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
gexes 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 sucecessive variations,
by which the adult male became modified, did not
generally oceur much before the age for reproduetion.
Whenever some or many of the variations oceurred .
early in life, the young males would partake more or
less of the charncters of the adult males ; and differ-
ences of this kind between the old and young males may
be observed 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
lbeen of no use to them at an early age, but would have

282
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been actually injurions—as by aequiring 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 ocenrring in the young males
would almost certainly be eliminated through natural
selection. With the adult and exXperienced males, on
the other hand, the advantages derived from the acquisi-
tion of such characters, would more than counterbalanes
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 ﬁ'uding, securing, or
charming the opposite sex, wauiji, if they happened to
arise in the female, be of no service to her, they would
not be preserved in her thru}igh sexual ‘select.iun. We
have also good pvidence w1tht domesticated animals,
that varintions of all kinds are, if not carefully gelinted,
soon lost througli intercrossing and accidental deatls.
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 linble to be lost. If, however, the femgles
varied and transmitted their newly acquired charaoters
to their offspring of both sexes, the characters whigy
were advantageous to the males would be preseryeq 1,
them through sexual selection, and the two spxeg Wmﬂi
in consequence be modified in the same manne; o1
though such characters were of no use to the f'»'rtu;lcg ;
but I shall hereafter have to recur to these more
intricate contingencies. Lastly, the famgles ey
acquire, and apparently have often acquired AR
ference, characters from the male sex,
As variations occurring late in life, and transmitted
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to one sex alone, have incessantly been taken advantage
of and acenmulated through sexunal gelection in relation
to the reproduction 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 oceasionally occur, especially in the lower
classes. DBut this implies that the two sexes follow
different habits in their struggles for existence, which
i8 & rare circumstance with the higher animals, The
cage, however, is widely different with the reproductive
funetions, in which respect the sexes necessarily differ.
For variations in structure which are related to these
functions, have often proved of value to one sex, and
from having arisen at a late period of life, have been
transmitted to one gex alone; and such variations, thus
preserved and transmitted, have given rise to secondary
sexual charactors,

In the following chapters, I shall treat of the
secondary sexual characters in animals of all classes,
and shall endeavour in each case to apply the principles
explained in thq present chapter. The lowest classes
will detain ng 1o o very short time, but the higher
animals, especinlly birds, must be treated at consider=
able length. If ghould be borne in mind that for
reasons 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
found, holds her. On the other hand, all structures
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and instincts by the aid of which the male conquers
other males, and by which he allures or excites the
female, will be fully discussed, as these are in many
ways the most interesting.

Supplement on the proportional numbers of the two sexcs
in animals belonging to various classes.

As no one, as far as I can discover, has paid atien-
tion to the relative numbers of the two sexes throngh-
out the animal kingdom, I will here give such materials
as I have been able to colleet, although they are
extremely imperfect. They consist in only a few
ingtances of aetual enumeration, and the numbers are
not very large. As the proportions are known with
certainty only in mankind, I will first give them as &
standard of comparison.

Man.—In England during ten years (from 1857 to
1866) the average number of children born alive yearly
waa 707,120, in the proportion of 1045 males to 100
fomales. But in 1857 the male hirths throughout
England were as 1052, and in 1865 as 1040 to 100,
Looking to separate districts, in Buckinghamshire
(where about 5000 children are annually born) the mean
proportion of male to female births, during the whola
period of the above ten years, was as 1028 to 100,
whilst in N. Wales (where the average annual birthe
are 12,873) it was as high as 1062 to 100, Taking a
still smaller district, viz., Rutlandshire (where the
annual births average only 739), in 1864 the male .
births were ag 114°6, and in 1862 as only 97-0 to 100 ;
but even in this small district the average of the 7385
 births during the whole ten years, was as 1045 to 100:
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that is in the same ratio as throngheut England.*
The proportions are sometimes slightly disturbed by
unknown causes; thus Prof. Faye states © that in some
“ districts of Norway there has been during a decennial
“period a steady deficiency of boys, whilst in others
‘““the opposite condition has existed.” In France
during forty-four years the male to the female births
have been as 106:2 to 100; but during this period it
has oceurred five times in one department, and six times
in another, that the female births have exceeded the
males. In Russia the average proportion is as high as
1089, and in Philadelphia in the United States as 1105
to 100.* The average for Europe, deduced by Bickes
from about seventy million births, is 106 males to 100
females. On the other hand, with white children born
at the Cape of Good Hope, the proportion of males is 8o
low as to fluctuate during successive years between 90
and 99 males for every 100 females. Itis a singular
fact that with Jews the proportion of male births is
decidedly larger than with Christians : thus in Prussia
the proportion is as 113, in Breslan as 114, and in
Livonia as 120 to 100; the Christian births in these
countries being the same as usual, for instance, in
Livonia as 104 to 100.%°

8 ¢ Tiventy-ninth Annual Te-
port of the Degistrar-General for
18667 ‘Iu this report (p. xii.)
o specinl  decennial table is
;;i';url.

# For Norway and TRussia,
gee abstract of Prof, Fayve's re-
genrches, in * British and Foreen
Medieo-Chirurg. Review, April,
1867, pp- 843, 345, For France,
the “Aunnuaire pour I'An 1867,
p. 213, For Philadelphia, Dr,

Stockton-Fough, * Social Science
Asepe! 1874, For the Cape of
Good Hope, Quetelet as quoted
by Dr. H. H, Zoutoveen, in the
Duteh Translation of thiz work
{vol. 1. p. 417), where much in-
formation is given on the pro-
portion of the sexes.

8 Tn rocard to the JawWE, 20
M. Thury, *La Lot de Produe-
tion des Sexes,! 1863, p. 26
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Prof. Faye remarks that “a still greater preponder-
“ance of males would be met with, if death strnek both
“gexes in equal proportion in the womb and during
“birth. But the fact is, that for every 100 still-born
i famples, we have in several countries from 184-6 to
¢ 1449 still-born males. During the first four or five
¢ years of life, also,more male children die than females,
¢ for example in England, during the first year, 126
“hoys die for every 100 girls—a proportion which in
“ France is still more unfavourable.™! Dr. Stockton-
Hough accounts for these facts in part by the more
frequent 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 generally be - injurious,
Tut the size of the body, and EHPﬁﬂlﬂplF_“f_thﬁ head,
being greater in male than female iniants 18 Enuth?‘
canse: for the males are thus more liable to be injured
during parturition. Consequently the still-born males
are more numerous ; and, as a highly competent judge,
Dr. Crichton Prowne,” believes, male infants often

s ¢ British and Foreign Me-
dico-Chirwrg. Review,! April,
1867, p. 43, Dr Stark nlso
remarks (* Tenth Anunual Te-
port of Burths, Deaths, &c., in
Hgotland,! 1867, p. xxviil.) that
& hpse cxamples may suffice to
seghow that, at almost overy
#gtage of life, the males in
@ Seotland have a greater lin-
« bility to death and a higher
 jeath-rate than the females.
“The fact, however, of this
# neenlinrity being most :"-ll'l.}ll,r_,'lif
#developed at that infantile
 period of life when the dress,
“jopd, and general treatment of

# hoth sexes are alike, serms to
“prove that the higher mile
“death-rate i3 an  impressed
“patiwml, and cun.r,titut';mmi
# peculinrity due to sex alone”

o West Riding Lunatis
Asylum Reports! vol. 1. 1871
p. 8. Sir J. Simpson has pruw::ci
that the head of the male infant
exceeds that of the female Ly
3-8ths of an incl in circusnfer-
ence, sud by 1-8th in transverss
dianmeter. Quetelet has shewn
that woman is born smaller than
man 3 &2 Dr. Dunean, * Fecun-
dity, Fortility, Sterlity,’ 1871,
p. 382,
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guffer 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 subsequently, and owing to
the exposure of grown men to various dangers, and to
their tendency to emigrate, the females in all old-
gettled countries, where statistical records have been
kept,”® are found to preponderate comsiderably over
the males.

It seems at first sight a mysterions fact that in
different nations, under different conditions and cli-.
mates, in Naples, Prussia, Westphalia, Holland, France,
England and the United States, the excess of male over
female births is less when they are illegitimate than
when legitimate®* This has been explained by
different writers in many different ways, ns from the
mothers being pgenerally young, from the large pro-
portion of first pregnancies, &e. But we have seen
tnat male infants, from the large size of their heads,
guffer more than female infants during parturition ;
and as the mothers of illegitimate children must be
more linble than other women to undergo bad labours,
from various causes, such as attempts at concealment
Ly tight lacing, bard work, distress of miud, &e., their
male infants would proportionably suffer, And this
probably is the most efficient of all the causes of the
proportion of males to females Lorn alive being less
amongst illegitimate children than amongst the legiti-
mate. With most animals the greater size of the adult

& With the savage Guaranys
of Paraguay, according to the
aecurate Azura (* Voyazes dans
I’ Amdrique merid.’ tom, ii, 1800,
pe 60, 1789); the women are tu
the men in the proportion of 14
to 13

" Dalbage, * Edinburgh Jour-
nal of Seivnce! 1829, val. 1. e
B5: also p. 90, on gtill-born
children, Un illegitimate child=
ten in England, see * Heport ol
Hegistrar-General  for 1806,
P xEv.
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male than of the female, is due to the stronger males
having conquered the weaker in their struggles for the
possession of the females, and no doubt it is owing to
this fact that the two sexes of at least some animals
differ in size at birth. Thus we have the curious fact
that we may attribute the more frequent deaths of
male than female infants, especially amongst the ille-
gitimate, at least in part to sexual selection.

It has often been supposed that the relative age of
the two parents determines the sex of the offspring;
and Prof. Leuckart® has advanced what he considers
sufficient evidence, with respect to man and cerfain
domesticated animals, that this is one important
thongh not the sole factor in the result, So again the
period of impregnation relatively to the state of the
female has been thought by some to be the efficient
causze; but recent observntmns discountenance this
'l:nelit:i'+ According to Dr. Stockton-Hough,* the season
of the year, the poverty or wealth of the parents,
residence in the country or in cities, the crossing of
foreign immigrants, &c., all influence the proportion
of the sexes. With mankind, polygamy has also
been supposed to lead to the birth of a greater pro-
portion of female infants; but Dr. J. Campbell ** care-
fully attended to this subject in the harems of Biam, and
concludes that the proportion of male to female births
is the same as from monogamous unions, Hardly any
animal has been rendered go highly polygamous as the
English race-horse, and we shall immediately see that
his male and female offspring are almost exactly equal

8 Teuckart, in  Wagner Philadelphia, 1874,

' Handwirterbuch der hys” D. “ ¢ Anthropological Review,”

iv. 1&'53’} 8 T+ .ﬁ.i‘lrl.l 18:1} L cviiL
B Rogial Science Assoc. of
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in number. I will now give the facts which I have
colleeted with respect to the proportional numbers of
the sexes of varions animals; and will then briefly
diseuss how far selection has come into play in de-
termining the result.

Soraes—Mr. Tegetmeior hos been so kind as to tabulate for me
from the * Bacing Calendar” the births of race-horses diving 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
25,660,% consisting of 12,763 males and 12,797 females, or in the
proportion of 937 males to 100 females. As these numbers are
tolerably large, and as they are drawn from all parts of England,
during several years, we mny with much ponfidence conclude that
with the domestie liorse, or at lenst with the race horse, the two
gexes are produced in almost equal numbers, The finctuations in
the proportions during successive years are closely like those which
oceur with mankind, when a small and thinly-pepulnated -area is

* eomsidered ; thus in 1856 the male horses were as 1071, and in
87 as only 92:6 to 100 females. In the tabulated returns the
oportions :l;ar:,' in c_i;"ﬁfnsr, for the males exceeded the fomales
during six ugcessive years ; and the femnlee_: exceeded the males
F’J during two periods each of four years: this, hmreru::r, may ]:1-3
ateidental; at least T can detect nothing of the kind with man in
the decennial table in the Registear’s Report for 1866,
Dogs.—Buring a period of twelve years, from 1857 to 15865, the
births of & large number of greyhounds, throughont England, wera
sent to the * Field’ newspaper; and I am again indelted to Mr.
Tegetmeier for carefully tabulating the vesnlts. The recorded h[rf.!is
were G878, consisting of 3605 males and 3273 females, that is, in

55 During cleven years & re-  the mares failed to produce
cord was kept of the number of living foals Thus during 1866,
mures which proved barren or 809 male colts and 816 femile

rematurely slipped their foals;  calls were born, and l-ig m[“f
and it deserves notice, as shew- failed to produce IFi”'fﬂé:i
ing how infertile these highly- During 1867, 830 males 1.1:;1
purtured and rather closely- 02 females were born, *an

d animals have become, 794 mares failed.

interbre [
that not far from cne-third of
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the proportion of 110-1 males to 100 females. The greatest fluctua- '

tious oeourred in 1804, when the proportion was as 85°3 males, and
in 1867, ns 1163 males to 100 females, Tha above averaze pro-
portion of 110°1 to 100 is probably nearly correct in the case of the
greyheund, but whether it would hold with other domesiieated
breeds is in some degree doubtful. M. Cupples bas enguired from
several great breeders of doge, and finds that all without exception
believe that females are produced in excess ; but he suzgests that
this belief may have arisen from females being less valued, and
from the consequent disappointment producing a stronger im-
pression on the mind.

Sheep,—The sexes of sheep are mob ascertained by agriculturists
until several months alter birth, at the pericd when the males are
castrated ; so that the following returns do not give the proportions
at birth. Moreover, I find that seversl great breeders in Scotland,
who annually raise some thousand sheep, are firmly convinced that-
a larger proportion of males than of females die during the first year
or two, '"Therefore the proportion of males would be somewhat
larger at birth than at the age of castration. This is & remarkable
coincidence with what,as we have seen, oceurs with mankind, and
both cases probably depend on the same canse. I have received
returns from four gentlemen in England who: have bred Lowland

sheep, ebiefly Leicesters, during the last ten to sixteen years; they'

amount altogether to BIGE births, consisting of 4407 males and 4558
females; that is in the proportion of 96:7 males to 100 females.
With respect to Cheviot and black-faged sheep bred in Scotland, T
have received returns from six breeders, two of them on a laree
scole, chiefly for the years 1867-1869, but some of the 1olurnd
extend back to 1862, The total number recorded smounts to
50,685, consisting of 25,071 males amd 25,614 females, or in the
proportion of 970 males to 100 females. IT we take the Enslizh
and Scotel returns together, the total number amoints to 55;,]559_
consisting of 20,478 males and 30,172 females, or as 977 to 100,
So that with sheep at the age of castration the females are certainly

in excess of the males, but probably this would not hold good at
birth.™

8 T am much indebted to
Mr. Cupples fur having pro-
gured for me the above returms
from Heotland, as well as soma
of the following returns on

eattle. Mr, R. Elliot, of Talgh-
wood, first called my attention
to the premature deaths of the
malus,—a statement subsequent-
ly confirmed by Mr, Aitchison

>
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Of Catile I have received retums from nine gentlemen of 982
births, too few to be trusted ; these consisted of 477 bull-calves and
505 cow-calves ; i.e., in the proportion of 94°4 malés to 100 females,
The Itev. W. D. Fox informs me that in 1867 out of 34 calves
born on a farm in Derbyshire only one was o bull. Mr. Harrisen
Weir lins enquired from several breeders of Pigs, and most of them
estimnte the male to the female births az about 7 to 6. This same
gentleman has bred Falbdifs for many years, and has noticed that a
far greater number of bucks are produced than does. But estima-
tions are of little value,

Of mammalia in a state of nature I have been able to learn very
little, In regard to the common rat, I have reccived conflicting
statements.  Mr. It. Elliot, of Laighwood, informs me that a i~
cateher aseared him that he had always found the males in great
expess, even with the young in the nest. In consequence of this,
3lr, Elliot himself subsequently examined some hundred old ones,
anid found the statement true.  Mr. F. Buckland has bred a large
number of white rats, and he also believes that the males greatly
# pxoeed the femnles,  In regard to Maoles, it is said that * the males
“ o much more numerbus than the females ;™ ™ and as the catching
of these animals is a special ocoupation, the statement may perhaps
Iatrusted. Rir A. Smith, in describing an antelope of 8. Africa ™
(ubus ellipsipriymnns), remarks, that in the herde of this and other
species, the males are fow in oumber compared with the femalea:
the natives believe that they are born in this proportion; others
lielieve that the younger males are expelled from the herds, and Sir
A. Bmith says, that though he has himself never seen herds con-
sisting of young males alone, others affirm that this does ocour. T
appears probable that the young when expelled from the herd, would
often fall a prey to the many beasts of prey of the country.

BIRIYS.

With respect to the Fowl, I bave received only one account,
namely, that ont of 1001 chickens of a highly-bred stock of Cochins,
reared during eight years by Mr. Stretch, 487 proved males and

and Tothers. To this latter 0 Qell, *History of British

ntleman, and to Mr, Payan, Quadropeds,’ p. 100,
fmmm nfy thanks for lnrg:T il ilustrations of the Zoo-

renrns 4 fo sheep. legy of S. Africa,! 1849, pl. 20,2
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514 females; 1o, 08 947 t0 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, a5 Mr. Tegetmeier informs me, can always be purchased
cheaper than females. Taually the two birde reared from the two
eags laid in the same nest are a male and a female; but Mr. Harri-
gom Weir, who has been so large o breeder, says that he has often
bred two cocks from the same nest, and seldom two hens ; more-
over, the hen is generally the wealer of the two, and more liable to
perish.

THE DESCENT OF MAN. Panr IL

With respect to birds in a state of nature, Mr. Gould and others**

are convinced that the males are generally the more numerons ; and
as the young males of many species resemble the females, the lalter
woutld naturally appear to be the more numercus. Large numbers
of pheasants are reared by Mr. Baker of Leadenhall from eggs laid
by wild birds, and he informs Mr. Jenner Weir that four or five
males to one female are generally produced. An experienced
ohserver remarks® thatin Scandinavia the broods of the capercailzie
and Llack-cock contain more males than females; and that with
the Dal-ripa (a kind of ptarmigan) mare males than females attend
.the Ieks or places of courtship; but this latter circumstance is

acconnted for by some observers by a greater number of hen birds

being killed by wermin. From various facts given by White ob
Selborne,® it seems clear that the males of the partridze must be
in considerable excess in the gonth of England ; and T have been
assured that this is the case in Seotland, Mr, Weir on enquiring
from the dealers, who receive at certain seasons large numbers of
rufle (Machetes prgnax), was told that the males are much {he more
numeroug, This same naturalist has also enquired for me from
the birdeatchers, who annually catch an astonishing number of
warious small species alive for the London market, and ha was une
hesitatingly answered by an old and trustworthy man, that with
the chaffinch the males are in large excess; he thought gs high as
9 males to 1 female, or nt least as high as 5 ¢ 305 The males

o0 Brehm  (*Hlost. Thierle- o Nt T
ben? B. iv. s 990) comes to the  letter xxix. gﬁ'ufﬂflgg“;“’“mﬂ;’
EAIML cuuchl.:ﬁitm. s 2 B 61“35_ B, vol. 1.
# (On the authority of L. 5 Mr. Je : :
Lloyd,* Game Birdsof Sweden,'  similar inf;?;il;i:f}rmr received
]EET,. PR 12, 132. Eﬂ_rqujri » O mu,kmg

% during the following
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of the blackbird, he likewise maintained, were by far the more
pumerons, whether canght by traps or by netting at night. These
statements may appavently be frusted, because this same man said
that the scxes are about equal with the lark, the twite (Linare
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 senson for eatching birds does not
begin till September, 20 that with some species partial migrations
may have begun, and the flocks at this period often consist of hens
alone, Mr, Balvin paid particular attention to the sexes of the
humming-hirds in Central America, and he is convinced that with
most of the species the males are in excess; thus one year ho pro-
eured 204 specimens belonging to ten species, and these consisted
of 166 males and of only 33 females. With two other species
the fomales were in excess: but the proportions apparently vary
pither during different seasons or in different localities; for on
one occasion the males of Compylopterus hemilencurus were to the
females as 6 to 2, and on another ocrasion™ in exactly the reversed
ratio. As bearing on this latter point, I may add, that Mr. Powys
{und it Corfu and Epirus the sexes of the chaffinch keeping apart,
and “the females by far the most numerous ;" whilst in Paléstine
/ Mr. Tristram found *the male flocks appearing grestly to exceed
4 the fernale in number.” ¥ So again with the Quistalus major, Mr.
G Taylor * says, that in Florida there were © very few fomales in
¥ proportion to the males,” whilst in Honduras the proportion was
' vtner way, thespecies there having the character of a polygamist.

year, To shew the mumber of 66 < This,’ vol. ii. r}» 260, as
living chaffinches canght, I may ?uuted in Gould’s * Trochilide,’
mention that in 1869 there was 861, p. 52. For the foregoing
a mutch between two experts, proportions, I am indebted to
and one man caught in a day  Mr Salvin for a table of his
62, ond ancther 40, male chaf-  results

finches. Th: greatest number o rThis? 1860, p. 187; and
ever caunght by ome man in s 1867, p. 369,

single day was 70 85+ |his,! 1862, po 187, -
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FI5H.

With Fich the proportional numbers of the sexes can ba
ascertained only by catching them in the adult or nearly adult
state; and there are many difficaliies in arriving at any just
conclusion™ Infertile females might readily be mistaken for
males, as Dr. Giinther has remarked to me in regard to trout.
WWith 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 females, o that a large number of males would escape
from the same net by which the femnles were caught. M.
Carbonnier,™ who has especially attended to the natural history
of the pike (Esox lucius), states that many males, owing to their
small gize, are devoured by the larger females; and he believes
that the males of almost all fish are exposed from this same cause
to greater danger than the fomales. Nevertheless, in the few cases
in which the proportional numbers have been actually observed,
the males appear to be largely in excess. Thus Mr R, Buist; the
soperintendent of the Stormontfield cxperiments, says that in
1865, out of 70 salmon first landed for the purpose of obtaining the
ova, upwards of 60 were males. In 1867 he again “ ealls attention
T the vast ,:Eigpru'pn[ﬁﬂ]]_ of tho males to the females, We had Et
¢ the outset at least ten males to one female,”  Alterwards fomale:
sufficient for obtaining ova were procured. He adds, *from the
“ prent proportion of the males, they are constantly fighting and
“ tenring each other on the spawoing-beds™™  This disproportion
no doubt, can be accounted for in part, but whether wholly i.s:
donbtful, by the males ascending the rivers before the fomalos,
Mr. F. Buckland remarks in rezard to trout, that “ it is a curigus
# fact that the males preponderate very largely in number gyer the
¢ fgmales. It dnvarially happens that when the first rush of fish
¢ 32 made to the net, thera will be at least ssven op eight males to
“one female found captive. I cannot quite Mcuu:t £

T this:
weither the males are more numerous than the fhaciias 1185
' 3

or tha

@ Tenckart guotes Dloch  March 18 18309
gj"n.gl'tl.‘!', ‘IL’Lnd_wi.irteﬂEuh der T e Stlr'r::f:;uigﬂid N
ys.,, B. iv. 1853, & 175}, that  eultural Exlmim«entas la'ﬁt;sm‘
with fich there are twice a8 25, Ik p : A8

AT
many males as femnles, June 29tk 18&:;& nEwspaper,

" 'Onoted in the * Farmer,!
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“Intter reck safety by concealment rather than flight.” He then
adds, that by carefully searching the banks sufficient females for
obtaining ova can be found.™ Mr. H. Lee informs me that out of
212 trout, taken for this purpose in Lord Portsmouth’s park, 150
were males and 62 females,

The males of the Cyprinide likewise seem to e in excess: but
several members of this Family, viz, the carp, tench, bream and
minnow, appear regularly to follow the practice, rare in the animal
kingdom, of polyandry ; fur the female whilst spawning is always
attended Ly two males, one on each side, and in the case of the
bream by three or four males. This fact s so well known, that it
is always recommended to stock a pond with two male tenches to
voe ferdle, or at least with three males to two females.  With the
wtinnow, an excellent observer states, that on the spawning-beds
the males are ten times as numerons as the females; when o
female comes amongst the males, *she i3 immediately pressed
# ploeely by a male on each side; and when they have been in that
i gituation for o thme, are superseded by other two males ™

INSECTS.

In this great Class, the Lepidoptera almost alone afford means
for judging of the proportional numbers of the sexes; for they have
been collected with special care by muany good observers, and have
been largely bred from the egg or caterpillar state. I had hoped
that some breeders of silk-moths might have kept an exact record,
but after writing to France and Italy, and consulting varions
treatises, T cannot find that this has ever been done.  The general
opinion appears to be that the sexes are nearly equal, but in Ttaly,
as I hear from Professor Canestrini, many breeders are convinced
that the females are produced in exeess. This same naturalist;
however, informs me, that in the two wearly broods of the
Adlanthus silk-moth (Bombyx eynthia), the males greatly prepon-
dderate in the first, whilst in the second the two sexes are nearly
vqual, of the females rather in excess,

In regard fo Dutterflies in a state of nature, several cheervers

™ sLand and Water,! 1868, the Tince valgaris, p. 831 pon
p. 41 the Abramis brams, p. S0,
™ Yarrell, ° Hist. Dritish See, for the minnow (Leueiscus
Tighes,! vol. 1. 1826, p. 307; on oxinus), * Loodon's Mag. of
the Cyprinus carpio, p.331; on  Nat. Hist.? vol. v. 1832, p. (53,

e
yoL. L 20
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have been much struck by the apparently enormous preponderanes
ot 1o maiess* Thus Mr. Bates,™ in spenking of several species,
about a hundred in number, which inbabit the Upper Amazons,
says that the males are much more numerous than the females,
even in the proportion of a hundred to one. In North America,
TEdwards, who had great experience, estimates in the genns Papilic
the males to the females as four to one; and Mr. Walsh, who
informed me of this statement, says that with P. furnues this is
certainly the case. In South Africa, Mr. R Trimen found the
miales in excess in 19 species; ™ and in one of these, which swarms
in open places, he estimated the number of males as fifty to one
femnle.  With another species, in which the males are numersus in
certain localities, hie collected only five females during seven years.
In thoe island of Bourbon, B Maillard states that the males of cne
speciez of Papilio are twenty times as numerons s the fomales.™
Mr. Trimen informs me that as far as he has himself soen, or heard
from others, it is rare for the fomales of any butterfly to exceed. the
males in nomber ; but three South African gpecies perhaps offer an
cxeeption. Mr. Wallace™ states that the females of Ornithoptera
crorsus, in the Malay archipelago, are more common and more

THE DESCERT OF MAXN. Panr II.

ensily eaught than the males; but this is & rare butterfly,. T m ot

liere ndd, that in Hyperythra, a genus of moths, Guenda says, tha
{rom four to five females are sent in collections from India for on
male.

When this subject of the proportional numbers of the sexes of
insects was brought before the Entomological Society,™ it was
generally admitted that the males of most Lepidopters, in the
adult or imago state, are canght in greater numbers than the females -
but this fact was atributed by various observers to the more
retiring habits of the females, and to the males emerging earlier

from the cocoon.  This latter eircumstance is well known to oeeur

™ Leuckart quotes Meinecke

g"ﬁ’agncr, * Handwirterbuch der
Yhys,! B. iv. 1853, 5 T75) that
the males of Dutterflies are threa
vor four times a8 DUNETOUs a8
the females.

W (The Naturalist on the
Amazons, vol. ii. 1863, p. 228,
447, f

™ Four of these coses are

given by Mr. Trimen in his
* Bhopalocera Africa A ustrnlis?
T Uuoted Dy Trimen, * T'ranz-
act. Eut. 8oc.’ vol, v. port Iv.
1866, . 340,
* *Transact. Linn.
EXv. p. 87,

T3 ‘I:I'DE, E t .
R i O S

2oc! vol.

T

-



Ciir, VII. PROPORTION OF THE SEXES, 387

with most Lepidoptera,’ns well as with other insects. 5o that, as
M. Personnat remarks, the males of the domesticated Bombyz
Famamai, are useless at the beginning of the season, and the
famales at the end, from the want of matee™ I cannot, however,
persuade myself that these causes suffice to explain the great excess
of males, in the above cases of certain butterflies which are
extremely common in their native countries. Mr. Stainton, who
has paid very close attention during many years to the smailer
moths, informs me that when he collected them in the imago state,
he thought that the males were ten times as numerous as the
females, bub that since he has reared them on a large scale from
the caterpillar state, he iz convinced that the femnales are the more
numerous.  Several entomologists concur in this view. Mr.
Doubleday, however, and some otliers, take an opposite view, and
are convinged that they have redred from the eggs and caterpillars
alarger proportion of males than of females,

Besides the more active habits of the males, their earlier
emergence from the cocotn, and in some cases their frequenting
more open stations, other canses may be assipned for an apparent
or real difference in the proportional numbers of the sexes of
Lepidoptern, when eaptured in the imago state, and when reared
from the egz or caterpillar state, T hear from Professor Canestrini,
that it iz believed by many breeders in Italy, that the female
caterpillar of the sill-moth suffers more from the recent disese
than the male; and Dr. Staudinger informs me that in mnng
Lepidoptera more fomales die in the cocoon than males. With
many species the female caterpillar is lavger than the male, and a
collector would naturally choose the finest specimens, and thus
unintentionally collect o larger number of females. Three collectors
liave told me that this was their practice; but Dr. Wallace iz sure
that most eollectors take all the specimens which they can find of
the rarer kinds, which alone areworth the troulle of rearing.
Birds when surrounded by caterpillars would probably devour the
largest; and Professor Canestring infirms me that in Ttaly some
breeders. believe, thongh on insuflicient cvidence, that in the first
iroods of the Ailanthus silk-moth, the wasps destroy a larger |
number of the female than of the male eaterpiliare.  Dr. Wallnee
further remarks that female eaterpillars, from being larger than the

® Quoted by Dr. W ﬁl[acu in *Proc. Ent. Soc.’ 8rd series; vol, v,
lﬂﬁ;, i 487,
: 2¢2
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males, require more time for their development, and consume more
food and molsture; and thus they would be exposed during a
longer time to danger from ichneumons, birds, &e., and in times of
scarcity would perish in greater numbers, Hence it appears ynite
pessible that in a state of nature, fewer female Lepidapters may
veach maturity than males; and for our special object we are
concerned with their relative. numbers at maturity, when the sexes
are ready to propagate their kind.

The manner in which the males of certain moths congregate in
extraordinary numbers round a single female, apparently indicates a
sreat excess of males, though this fact may perhaps be accounted
fur by the earlier emergence of the males from their cocoons. Mr.
Stainton informs me that from twelve to twenly males, may often
be seen congregated round o female Elachiste rufocinerca, It Is
well known that if & virgin Lesiocampe querces or Selurnia carpind
be exposed in a cage, vast numbers of males collest round her, and
if confined in o room will even come down the chimney to her,
Alr. Doubleday believes that he has seen from fifty to a hundred

. males of both theso species attracted in tho course of a single day
by a female in confinement. In the Ile of \:I-'ight- Mr. Trimen
exposed a box in which a female of the - Lasiceampa had been
confined on the previous day, and five majes soon endeavoured to
pain admittance. In Australin, M. Verrennx, having placed the
famale of a small Bombyx in a box in his poeket, was followed by
& erowid of males, &0 that about 200 entered the house with him.5

Mr. Doubleday has ealled my attention to M. Staudinger's® list
of Lepidoptern, which gives the prices of the males and females of
300 species or well-marked varieties of butterflies (Rhopalocera),
The '[Jl'i.EE'S for both sexes of the Very commomn S[Eci{‘ﬂ are of COnrss
the smme; but in 114 of the rarer species they differ; the males
heing in all cases, excepting one, the cheaper. On nu average of
the prices of the 113 species, the price of the male to that of the
jomale is as 100 to 149; and this apparently indicates that
inversely the males exceed the females in the same proportion,
Aboat 2000 gpecies or varieties of moths (Heterocera) are
E.Jhﬂﬂgued,' those with wingless females being here excluded on

necount of the difference inl liabits between the two sexes : of these

A Biaﬂc]mr{l,‘Mﬂ[u.t]lrrrl:-!mses, # ¢ Lepidopteren - Douliletten
Mepurs des Imsectes,’ 1868, pp.  Liste,’ Berlin, No. x. 1806.
ZoE—228,
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2000 species, 141 differ in price according to sex, the males of 130
belng cheaper, and those of only 11 being dearer than the females.
The average price of the males of the 130 species, to that of the
females, is a8 100 to 143. With respect lo the butterflies in this
priced list, Mr, Doubleday thinks (and no man in England has had
more experience), that there is nothing in the habits of the E[Juclrﬁi
which ean account for the difference in the prices of the two scxes,
aud that it can be accounted for only by an excess in the number
of the males. But I am bound to add that Dr. Staudinger informs
me, that be is himself of a different opinion. He thinks that the
less active habits of the females and the earlier emergence of the
males will aecount for his collectors securing a larger mumber of
males than of frmales, and consequently for the lower prices of the
former.  With respect to specimens reared from the caterpillar-
state, Dr. Btaudinger believes, as previously stated, that a greater
number of females than of males die whilst confined in the
covoons.  He adds that with certain gpecies one sex seems to pre-
ponderate over the otler during certain years.

Of direct observativns on the sexcs of Lepidoptera, reared either

frip eggs or caterpillars, I have received only the few following
cuBeg i—

Milex. | Fomales,

The Rev, T, Hollings of Exetor reared, during 1808,

3 Imfgos of 73 species, which consisted of . .| 133 137
Ir. Albert Jomes of Bltham reared, duringe ISGH,} 150 128
H intagos of o specics, which consisted of . |
HEng 1869 he pegred images from 4 species, 414 | 112
a L't‘:ll:lsi:n.ting T e R L e e e }
L Buekler of Emsworth, Hants, doring 1869, 180 169
8 reared imamos from T species, consisting of }
o “.“u“-l'-‘c of Colehester reared from one brood| £9 48
R e
¥. Wallapo ruisedd, from cocoons of Bombyx I‘urn}'i‘L' 924 193
Bent from Chipg, during 1869 - . . . -
Dr. Wallace Tiised, during 1808 and 1860, from a2 46
two lots of eoepong of Bombyx yums-nnt . J' x

L T G T | 934 | 71

® This naturalist has been s from former years, in which the
kind as to 2l e seme results ferales seemod to [.II‘L"}.HJLI:Ijl:ILLLL:- 3
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S0 that in these eight lots of cococns and eggs, males were
produced in excess. Taken together the proportion of males i8 &8
122+T {0 100 females. Dut the numbers are hardly large enough
to be trastworthy. |

On the whale, from these various sources of evidence, all pointing
in the same direction, I infer that with most specios of Lepidoptern,
the mature males generally exceed the fomales in number, whatever
the proportions may be at their first emergence from the ezg.

With reference to the other Orders of insects, T have begn 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, ns Cornelius remarked during 1867,
an unusual number of these beetles appeared in one parb
Grermany, the femnles appeared to exceed the males as six to one
With one of the Elateridm, the males are said to be much moreé
numercns thon the females, and “two or thrée are often found
“ynited with one female;® &0 that here polyandry scems (0
“prevail.”  With Siagonium (Staphylinids), in which the males
are furnished with horns, “ the females are far more numerous than
“the opposite sex.” Mr. Janson stated at the Entomelogical
Bociety that the females of the bark-feeding Tomicus villosus are 80
common as to be a plague, whilst the males are so rare as to be
hardly known.

1t is hardly worth while saying anything about the proportion of
the sexes in certain species and even groups of insects, for the
males are unknown or wery rare, and the females are parthenn-
genstic, that is, fertile without zexual union ; examples of this are
afforded by several of the Cynipidw® Tn all the gall-making
Cynipids: known to Mr. Walsh, the females are four or five times
as numerous as the males; and so it is, s he informs me, with the
oall-making Cecidomylioe (Diptera). With some common species
of szm'-ﬂies (Tenthredinm) }Jr P, Smith bas reared hundreds of
specimens from larve of all sizes, but has never reared a singlo

but so many of the fizures wers

estimates, that 1 found it im-
possible to tabulate them,

B Giinthor's * Tecord of Zoo-
logical Literature,’ 1867, p. 200.
On the excess of fomale Lucanus,
ibid. p. 250, 'On the males of
Lucanus in Bogland, ‘West-

wood, * Modern Class of Tnsects,”
vol. L p. 187, On the Biago-
nium, ibid. p. 172,

¥ Walgh, in “The Ametican
Entomologist, wol. i, 1369, P
103, F. Smith, ¢Record of

Zoologieal Literature,
328, rature,’ 1867, p.
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male: on the other hand, Curtis says®™ that with cortaln species
(Athalia), bred by him, the males were 1o the females as eix to
one; whilst exactly the reverse occurred with the mature insects of
the same species caught in the fields. In the family of Dees,
Hermann Miller,™ collected n large number of sspecimens of many

species, and reaved others from the cocoons, and counted the sexcs,

He found that the males of ‘some species greatly exceeded the
famales in number; in ofhers the reversa occurred ; and in others
the two sexes were nearly equal.  Dut as in most cases the males
emerge from the cocoons’ befowe the fomales, they are at the
commencement of the breeding  season  proctically in excess,
Afiiller also observed that the relative number of the two sexes in
gome epecies differed much in different localities. Dut as H,
Miiller lins' himeelf remarked to me, thess remarks must be
poceived with some caution, as one sex mizht more easily escape
observation than the other. Thus his brother Fritz Mitller has
poticed in Brazil that the two sexes of tho same species of bee
sometimes frequent differont kinds of flowers.  With respect to the
Orthoptera, I know hardly anything about the relative number of
the sexes: Korte,® however, says that out of 500 locusts which he
examined, the males were to tly females as five to siz.  With the
Neuroptera, Mr. Walsh states that in many, bat by no means in
all the species of the Odonatous group, there is a great overplus of
males: in the genus Hetwrina, also, the males are generally at
least four times as numerous as the females.  In certain species in
the cenus Gomphus the males are equally in excess, whilst in two
other apecies, the fomales are twice or thrice as numerous as the
males. ITn somp Buropean species of Peoons thousands of females
e collected without o single male, whilst with other spocies
of the same genus both: sexes are common® In Eogland, Mr.
MacLochian has captured hundreds of the femnle patanic
smatiiabris, but hns never seen the male; and of Boreus hyemalis
only four or five males have been seen here®  With mist of these

s ¢« Farm Tnsects,’ pp. 46-46.  can Neuroptera,! by H. Hagen
# ¢ Apwendnng der Darwin-  and B. D. Walsh, * Proci* Ent.
echon Lehre Verh. d. n. V.  Soe. Philadelphia, Oct. 1863,
Johrg. xsiv. ‘ pps 168, 223, 230, B
&% Die Strich, Zug oder Win-  # ¢ Proc. Ent. Soc. London,
dg;hcusduecke,‘ 1828, p. 20 Fab. 17, 1868
# s (Jhservations on N. Ameri-
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species (excepling the Tenthredina} there is at present no evidence
that the females are subject to parthenogenesis; and thus we 509
how ignorant we are of the causes of the apparent discrepancy I
the proportion of the two sexes,

In the other classes of the Articulata T have 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 therefore appear more numerous, This is actually ﬂ]“a
ense with o few species; but he mentions several species in SI%
getiern; in which the females appear to be much more num'ﬂf?‘-'ﬂ
than the males®™ The small size of the males in eomparison with
the females (a peculiarity which is sometimes carried to an
extreme degrea), and their widely different appearance, may account
in gome instances for their rarity in collections®

Some of the lower Crustaceans are able to propagate their kind
sexually, and this will account for the extreme rarity of the males 3
thus Voo Siebold® carefully examined no less than 13,000
epecimens of Apus from twenty-one localities, and amongst these
he found only 810 males, With some other forms (as Tanais and
Cypris), a8 Fritz Miiller 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, Miiller bas invariably taken far
more males than females of the Diastylide and of Cypridina on the
ghores of Brozil: thus with a species in the Intter penus, 62
specimens. caught the same day included 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 higher Brazilian
crabs, namely a Gelasimus, Fritz Milller found the males to be
more numerons than the females. According to the large ex-
perience of Mr. C. Bpence Bate, the reverse seems to be the case

with six common British crabs, the names of which ke has
given me,

® Another great authority
with respect to this class, Frof,
Thorell of Upsala (*On Eurc-
pean Spiders, 1869-70, part 1.
P- 205), speaks ns il female

ﬁm were gencrally commoner
the males.

- E:'m?. on this subject, Mr.
EZ! P. Cambridge, as quoted in
Quarterly Journal of Science,’
1868, ;;.3429.

* ‘Beitrige zur Partheno-
genesis,’ p. 174,
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The proportion of the sewes in velation to natural
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 Mr.
Wright of Yeldersley Honse 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 tendency to produce either sex would
be inherited like almost every other peculiarity, for
instanee, that of produeing twins ; and concerning the
above tendency a good authority, Mr. J. Downing, has
communicated to me facts which seem to prove that
this does oceur in certain families of short-horn
cattle, Col. Marshall® has recently found on careful
exgmination that the Todas, a hill-tribe of India,
consist of 112 males and 84 females of all ages—that
& in @ 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. Go!one] _Hnrs}mll
gecounts for this fact in the following Ingenious
manner. “ Let us for the purpose of illustration take
« three families as representing an average of the

# ¢ The Todas, 1873, pp. 100, 111, 104, 190,



304 THE DESCENT OF MAXN. Pant IL

“ antire tribe; say that one mother gives birth to s'{x
“ danghters and no sons; a second mother has six
¢ gons only, whilst the third mother has three sons
“and three danghters. The first mother, following
“the tribal custom, destroys four daunghters and
¢ preserves two. The second retains her six sons.
“ The third kills two danghters 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. DBut whilst the males helun_g
“to families in which the tendency to produce sons 18
“ great, the females are of those of & converse inelina-
“ion. Thus the bias strengthens with each genera=
* tion, until, as we find, families grow to have habitually
* more sons than danghters.”

That this result would follow from the above form
of infanticide seems almost certain; that is if we
assume that o sex-producing tendency is inherited.
But as the above numbers are so extremely scanty, I
have searched for additional evidence, but ecannot
decide whether what I have found is trustworthy;
nevertheless the facts arve, perhaps, worth giving,
The Maories of New Zealand have long practised
infanticide ; and Mr. Fenton *® states that he * has mat
# with instances of women who have destroyed four,
“ gix, and even seven chil.f]ren, mostly females, How-
:: ave.r,dthe Fnlver?al_tesill]mnny ,Of those best qualified
) to judge, 18 tlmnc o at this cnstom has for many
‘ years been almost extinct. Probably the year1835

may be named as the period of its censing to exigt.”
Now amongst the New Zealanders, as with the Todas,

18’569: t[‘:]{él:igijlﬂ Inhabitants of New Zealand ; Government Tepart,’
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male births are considerably in excess. Mr, Fenton
remarks (p. 30), “One fact is certain, althongh the
*“ exach period of the commencement of this singular
“ condition of the disproportion of the sexes cannot be
“demonstratively fixed, it is gquite clear that this
“course of decrease was in full operation during the
“ years 1830 to 1844, when 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
the 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 normal state of every population is an
excess of women, ot least in all civilised eountries,
chiefly owing to 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, and in-certain limited districts, the numbers
were ascertained with mueh care, and the males of all
ages were here 753 and the females 616; that is in
the ratio of 122'2 males to 100 females. It is more
important for us that during this same year of 1858,
the non-adult males within the same distriet were
found to be 178, and the non-adult females 142, that is
in the ratio of 125:3 to 100. Tt may be added that in
1844, at which period female infanticide had only
lately ceased, the non-adulé males in one distrﬁic# wers
281, and the non-adult females only 194, that is in the
ratio of 1448 males to 100 females.
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In the Sandwich Islands, the males exceed the
females in number, Infanticide was formerly practised
there to a frightful extent, but was by no means
confined to female infants, as is shown by Mr. Ellis,*
and as I have been informed by Bishop Btaley and the
Rev. Mr. Coan. Nevertheless, another apparently
trustworthy writer, Mr. Jarves," whose observations
apply to the whole archipelago, remarks :—* Numbers
“of women are to be found, who confess to the murder
“of from three to six or eight children,” and he adds,
“females from being considered less useful than mgles
“were more often destroyed.” From what is known
to ocenr in other parts of the world, this statement is
probable ; but must be received with mueh caution.
The practice of infanticide ceansed about the year
1819, when idolatry was abolished and missionaries
gettled in the Tslands. A careful census in 1839 of
the adult and taxable men and women in the island of
Eaual and in one distriet of Oahu (Jarves, p. 404),
gives 4723 males and 3776 females; that is in the
ratio of 125:08 to 100. At the same time the number
of males under fourteen years in Kauai and under
eighteen in Oahu was 1797, and of females of the same
ages 1429 ; and here we have the ratio of 125-75 males
to 100 females.

In a census of all the islands in 1850,% the males of
all ages amount to 36,272, and the females to 33,128,
or as 10940 to I{EU. The males under seventeen years
amonnted to 10,773, and the females under the same
age to 9593, or as 1123 to 100, From the census of

# s Narrntiveof a Tour through % This s siven
i, 3 - i given in the Rev,
S ity o the Saviwist s T. Cheevers « Lifo ju_the
¢ History w e vandwic Sandwi el s
Islands, 13433:, p. 93, mdwich Tslands,’ 1851, p, 277,

r
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1872, the proportion of males of all ages (including
half-castes) to females, is as 12536 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 births; and judging
from all civilised countries the proportion of males
would have been considerably higher if the numbers

had referred to births."™

® Dr. Coulter, in' describing
(*Journal L. Geograph. Sce,’
vol. . 1835, p. G7) the state of
Californin about the year 1830,
says that the natives, reclaimed
Ly the Spanish missionaries,
hive nedrly all perished, or are
perishing, although well treated,
not driven from their native
land, and kept from the use of
spirita. He attributes this, in
urent part, to the undoubted
fict that the men greatly exceed
the women in number; but he
does mot know whether this is
due to & failure of female off-
spring, or to more females dying
during early youth. The latter
alternative, according to  all
analocy, i very improbable,
He adds that * infanticide, pro-
s perly so called, is not commaon,
# thoush very frequent resource
¢jg had to abortion” If Dr.
Conlter is correct about infanti-
cide, this case cannot be nd-
vanced in sopport of Colonel
Marshall’s view. From the
rapid decrease of the reclaimed
natives, we may suspect that,
as in the cases lately given,
their, fertility has been 1:‘:imin-
ished from changed habits of

hﬂi. had hoped to gain some
light on this subject from the

breeding of dogs; inasmuch as
in most hmedr.;, with the ex-

‘ception, perhaps, of greyhounds,

many more female puppies are
destrr:r:ycd than mnlgsu,“}ust a8
with the Tode infants. Mr,
Cupples assures me that this is
usunl with Scotch deer-hounds.
Unfortunately, I know nothing
of the proportion of the sexes in
any breed, excepting greyhounds,
and thers the male births are to
the females as 1101 to 100.
Now from enquiries made from
many breeders, it seems that
the females are in some’ respects
more esteemed, thongh other-
wise troublesome; and it does
not appear that the female
puppies of the best-bred dogs
are  systematically  destroyed
more than the nales, thouszh
this does sometimes take plice
to o limited extent. Therefore
I am unable to decide whether
we can, on the above prineiples,
aceount for the preponderance of
male births in greyhounds. On
the other hand, we have scen
that with horses, cattle, and
sheep, which are too valuable for
the young of f_-lthgr S0X til'l b
destroyed, if there is any differ-
ence, the fomales are slightly in
axcess.



598 THE DESCENT OF MAN. . Pant IL

From the several foregoing cases we have some
repson to believe that infanticide practised in the
manner above explained, tends to make a male-pro-
ducing race; but I am far from supposing that this
ptnntica in the case of man, or some analogous process
with other species, has been the sole determining cause
of an excess of males. There may be some nnknown
law leading to this result in deereasing races, which
have already become somewhat infertile. Besides the
several eauses 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, seam to be any necessary connection
between savage life and a 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 Tshitians now inhabiting
Norfolk Island.

As the males and females of many animals differ
somawhat 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 hsﬂ:itunﬂy
destroyed. But as far as I can trace out the complica-
tion of caunses, an indiseriminate though large de-
struetion of either sex would not tend to modify the
sex-prmhlcing power of the species. With strictly
social animals, F}ﬂiﬂfl a8 beca or ants, which produce a
vast number of sterile and fertile females in comparison
with the m&}es, and to whom this preponderance is of
paramount importance, we can gee that those com-
munities would flourish best which econtajned femiales

having a strong inherited tendency to produce more
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and more females ; and in such cases an unequal sex-
producing tendency would be ultimately gained through
natural selection. With animals living in herds or
troops, in which the males eome to the front and
defend the herd, as with the bisons of North America
and certnin baboons, it iz conceivable that o male-
-_ﬁmducing tendency might be gained by mnatural
gelection ; for the individuals of the better defended
herds wounld leave more numerons descendants. In the
casze of mankind the advantage arising from having a
preponderance 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, wonld an inherited
tendency to produce both sexes in equal numbers or
to produce one sex in excess, be a direct advantage
or disadvantage.to certain individuals more than to
others: for instance, an individual with a tendency to
produce more males than females would not suceeasd
better in the battle for life than an individual with an
opposite tendency; and therefore a tendency of this
kind eounld not be gained through natural selection.
Nevertheless, there are certain animals (for instance,
fishes and ecirripedes) in which two or more males
appear to be necessary for the fertilisation of the
female; and the males accordingly largely pre-
ponderate, but it is by no means obvious how this
male-producing tendency could have been acquired. I
formerly thought that when a tendency to produce the
two sexes in equal numbers was advantageous to the
species, it would follow from natural selection, but I
now see that the whole preblem is zo0 intricate that it
ig safer to leave its solution for the future.
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CHAPTER IX.

Brooxpany Bexvan Cmanactens I8 THE Lowen CLASSES
oF TEE Axnrarn Emvapoar,

These characters absent in the lowest classes—Drilliant colours—
Mollusca—Annelids—Crustacen, secondary sexual characters
strongly developed; dimorphism; colour; characters nob
acquired before maturity—Spiders, sexual eolours of; stridula-
tion by the males—Myriapoda,

Wirs animals belonging to the lower classes, the two
sexes are not rarely united in the same individual, and
therefore secondary sexual characters canmnot be de-
veloped. In many cases where the sexes are separate,
both are permanently attached to some support, and
the one cannot 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 ag
the Protozoa, Ceelenterata, Echinodermata, Seolecida
secondary sexual characters, of the kind which we hn.w;
to consider, do not oceur; and this fact agrees with
the belief that such characters in the higher classes
have been aequired through sexual selection, which
depends on the will, desire, and choice of either* gex,
Nevertheless some few apparent exceptions oceur ; thus
as I hear from Dr. Baird, the males of certain E;xtazuu:
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or infernal parasitic worms, differ slightly in colour
from the females; but we have 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.

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
manner ; for instance, many corals and sea-anemones
(Actinim), some jelly-fish (Meduse, Porpita, &e.), some
Planarie, many star-fishes, Echini, Ascidians, &e. ; 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 ns it can ever be, only when the more
ornamented individuals, almost always the males,
voluntarily display their attractions before the other
sex ; for we cannot believe that such display is useless,
and if it be advantageous, sexual seleetion will almost
inevitably follow. We may, however, extend this
conclugion to both sexes, when coloured alike, if their

YoL. I. 201
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CHAPTER IX,

SecovDARY SExvarn CHanacTeng o vHE Lowen CrnAssSESs
oF THE Axmran Kimxenoar.

These charncters absent in the lowest classes—Drilliant colonrs—
Molluseca—Annelids—Crustacea, secondary sexual characters
strongly developed; dimorphism; colour; charmcters mot
acquived before maturity—Spiders, sexual colours of; stridula-
tion by the males—Myriapodn.

Wrrm animals belonging to the lower classes, the two
soxes 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 are permanently attached to some support, and
the one cannot search or struggle for the other,
Moreover it is almost ecertain that these snimals have
too imperfect senses and much too low mental powers,
to appreciate each other's beauty or other attractions,
or to feel rivalry,

Henee in these classes or sub-kingdoms, such as
the Protozon, Celenterata, Echinodermata, Scolecida,
secondary sexual characters, of the kind which we have
to consider, do not ocecur; and this fact agrees with
the belief that such characters in the higher classes
have been acquired through sexual selection, which
depends on the will, desire, and choica of either ses.
Nevertheless some few apparent exceptions oecur ; thus,
ag I hear from Dr. Baird, the males of certain Entozos,
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or internal parasitic worms, differ slightly in colour
from the females; but we have no reason to suppose
that such differences have been angmented 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. :

Many of the lower animals, whether hermaphrodites
or with separate sexes, are ornamented with the most
Lrilliant tints, or are shaded and striped in an elegant
manner ; for instance, many corals and sea-anemones
(Actinis), some jelly-fish (Meduse, Porpita, &e.), some
Planarize, many star-fishes, Echini, Aseidians, &e. ; but
we may conclude from the reasons already indicated,
namely, the union of the two sexes in some of these

* animals, the permanently affized condition of others,

and the low mental powers of all, that such eolonrs do
not serve as a sexual attraction, and have not been
acquired through sexnal selection.” It should be borne
in mind that in no case have we sufficient evidence
that eolours have been thus acquired, except where one
gex is much more brilliantly or conspicnously coloured
than the other, and where there is no difference in
habits between the sexes suflicient 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 attractions before the other
gex ; for we eannot believe that such display is useless,
and 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, 1. 2o
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colours are plainly annlogous to those of one sex alone
in certain other species of the same group.

How, then, are we to account for the beautifal or
even gorgeous colours of many animals in the lowest
classes? It appears doubtful whether such colonrs
often serve ns a protection; but that we may easily
err on this head, will be admitted by every one who
reads Mr. Wallace's gxcellent essay on this subject.
It would not, for instance, at first oceur to any one
that the transparency of the Meduswm, or jelly-fish, is
of the highest service to them as a protection; but
when we are reminded by Hickel that not only the
meduse, but many floating mollusea, erustaceans, and
even small oceanic fishes partake of this same glass-
like appenrance, often accompanied by primnntiﬂ- 0=
lours, we can hardly doubt that they thus eseape the
notice of pelagic birds and other enemies. ML Giard
is also convineed' that the bright tints of certain
sponges and ascidians serve as a protection. Con-
spicuous colours are likewise beneficial to many
animals us a warning to their wonld-be devourers that
they are distasteful, or that they possess some specinl
means of defence; but this subject will be discussed
more conveniently hereafter,

We can, in our ignoranece of most of the lowest ani-
mals, only say that their bright tints result either from
the chemical nature or the minute structure of their
tissues, independently of any benefit thus derived.
Hardly any cclour is finer than that of arterial blood;
but there is no reason to suppose that the colour of the
blood is in itself any advantage; and thengh it ddds
to the ]}L‘Illtt}“ of the Dl!'lidﬂi‘fﬁ ﬂhﬂﬁk, no ong will

1.¢ Archives de Zoolog, Expdr.,’ Oct. 1872, p. 508
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pretend that it has been acquired for this purpose.
8o again with many animals, especially the lower ones,
the bile is richly eoloured ; thus, as I am informed by
Mr. Hancock, the extreme beauty of the Eolidm (naked
sea-slugs) is chiefly due to the biliary glands being
seen through the translucent integuments—this beauty
being probably of no service to these animals. The
tints of the decaying leaves in an American foresl are
deseribed by every one as gorgeous; yet no one sup-
poses that these tints are of the least advantage to the
trees. Bearing in mind how many substances closely
analogous to natural organiec compounds have been
recently formed by chemists, and which exhibit the
most splendid eolours, it would have been a strange
fact if substances similarly coloured had not often
originated, independently of any wuseful end thus
gained, in the complex laboratory of living organisms,

The sub-lingdom of the Mollusen.—Throughout this
great division of the animal kingdom, as far as I ecan
discover, secondary sexual characters, such as we are
here considering, never occur. Nor could they be
expected in the three lowest classes, namely, in the
Ascidians, Polyzoa, and Brachiopods (constituting the
Molluseoida of some authors), for most of these animals
are permanently affived to a support or have their
sexes united in the same individual. In the Lamelli-
branchiata, or bivalve shells, hermaphroditism is nob
rare. In the next higher class of the Gasteropoda, or
univalve shells, the sexes are either united or separate.
But in the latter case the males never possess special
organs for finding, securing, or charming the females,
or for fighting with other males. As I am informed

202
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by Mr. Gwyn Jeffreys, the sole external difference
between the sexes consists in the shell sometimes
differing o little in form ; for instance, the shell of the
niale periwinkle (Littoriva littorea) is narrower and has
a more elongated spire than that of the female. But
differences of this nature, it may be presumed, are
ﬂirectl}' connected with the aet of reproduction, or
‘with the development of the ova.

The Gasteropoda, though capable of locomotion and
furnished with imperfect eyes, do mot appear to he
endowed with sufficient mental powers for the members
of the same sex to struggle together in rivalry, and
thus to acquire secondary sexual characters. Never-
theless with the pulmoniferous gasteropods, or land-
engils, the pairing is preceded by courtship ; for these
animals, though hermaphrodites, are compelled by
their structure to pair together. Agassiz remarks,®
1 Qujconqun a en U'oceasion d'observer les amours des
“limacons, ne saurait mettre en doute la séduction
“ déployée dans les monvements et les allures qui
“ préparent et acecomplissent le double embrassement
“de ces hermaphrodites.” These animals appear alg,
susceptible of some degree of permanent attachmeny .
an aceurate observer, Mr. Lonsdale, informs me that 3,
placed a pair of land-snails, (Helix pomatia), one of
which was weakly, into a small and ill-provideg
garden. After a short time the strong and healthy
individual disnppeared, ani was traced by its track of
slime over a wall into an adjoining well-stocked garden,
Mr. Lonsdale concluded that it had deserted its sickly
mate; but after an absence of t':':'ﬂnt}'—fuur hours it
returned, and ﬂl:fﬁ!ll‘ﬂ!lt]}' communieafed the result of

2t ) ['Espice et de la Class” e, 1869, p. 106.
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its successful exploration, for both then started slong
the same track and disappeared over the wall.

Even in the highest class of the Mollusen, the
Cephnlopoda or enttlefishes, in which the sexes are
separate, secondary sexual characters of the present
kind do mot, as far ns I can discover, ocenr. This is a
surprising eireumstance, ns these animals possess
highly-developed sense-organs and have considerable
mental powers, as will be admitted by every one who
has watched their artful endeavours to eseape from an
enemy.” Certain_Cephalopoda, 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-dises to the female, lives for a fime an
independent life. So completely does the cast-off arm
resemble a separate animal, that it was deseribed by
Cuvier as a parasitic worm under the name of Heetoco-
tyle. But this marvellous structure may be classed
as a primary rather than as a secondary sexual
character,

Although with the Mollusca sexual selection does
not seem to have come into play; yet many univalve
and bivalve shells, such as volutes, cones, scallops, &e.,
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 ths nature of the tissues; the
patterns and the sculpture of the shell depending on
its manner of growth, The amount of light seems to

‘be influential to a certain extent; for although, as

A See, for Instance, the account “Jourcal of Researches,! 18435,
which I have given in my p. 7.
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repeatedly stated by Mr. Gwyn Jeffreys, the shells of
some species living at a profound depth are brightly
coloured, yet we generally sce the lower surfaces, as
well as the parts covered by the mantle, less highly-
coloured than the upper and exposed surfaces.! In
some cases, as with shells living amongst corals or
brightly-tinted sea-weeds, the bright colours may
serve as a protection.® But that many of the nudi-
branch mollusea, or sea-slugs, are as beautifully
coloured as any shells, may be seen in Messrs. Alder
and Hancock's magnificent work ; and from information
kindly given me by Mr. Hancock, it seems extremely
doubtful whether these colours usually serve as a
protection. With some species this may be the cuse,
a8 with one kind which lives on the green leaves of
alge, and is itself bright-green. But many brightly-
coloured, white, or otherwise conspicudus species, do
not geek concealment; whilst again some equally
CONSPICUOUS species, 88 well az othe dull-cu‘lourefl
kinds, live under stones and in dark recesses. 8o thyg
with these nudibranch molluses, colour apparently doeg
not stand in any close relation to the nature of ¢},
places which they inhabit. _

These naked sea-slugs are hermaphrodites, yet t)q
pair together, as do land—snu?ls, many of which hgye
extremely pretty shells. It is conceivable that Yok
hermaphrodites, attracted by each other’s grogte

3 iven (*Geolog. cension, and formed by g
Ghsejj:\'uﬁz:;: £I. Volcanic 1s- E'D],}“]]j'n of triturated Sﬂn-é}mll.s,&
lands! 1844, p. 53) & curious IFIM"‘“‘“ b lately dig-
ingtange of the influence ol light “'53’1 this subject in his paper
on the colours of a fropdescent ;;. If : A:T}lmm Coluration of
incrustation, deposited bY l]-l_'-’- \'Dt lﬁ’fﬂni r{-‘lc+li3ﬂstu1|l Soc. of
surf on the ccast-rocks of As-  Dat Hist veloxiv, Aprl, 1871,
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beanty, might unite and leave offspring which would
inherit their parents’ greater beauty. But with such
lowly-organised creatures this is extremely improbable.
Nov is it at all obvious how the offspring from the
more beautiful pairs of hermaphrodites would have any
advantage over the offspring of the less beantiful, so as
to increase in number, unless indeed vigour and beauty
generally coineided. We have not here the case of a
number of males becoming mature before the females,
with the more beautiful males selected by the more
vigorous females. If, indeed, brilliant colours were
beneficial to o hermaphrodite animal in relation to its
general habits of life, the more brightly-tinted in-
dividuals would succeed best and would increase in
number ; but this wounld be a cage of natural and not
of gexnal selection.
L]

Sub-lingdom of the Vermes ; Class, Annelida (or Sen-
worms).—In this class, although the sexes, when
separafe, sometimes differ from each other in charae-
ters of such importance that they have been placed
under distinet genera or even families, yet the differ-
ences do not seem of the kind which can be safely
attributed to sexual selection. These animals are
often beantifully coloured, but as the sexes do not
differ in this respect, we are but little concerned with
them. Even the Nemertians, though go lowly organ-
ised, ““vie in beanty and variety of colouring with any
“other group in the invertebrate series;” yet Dr.
MeIntosh ® ecannot discover that these colours are of
any service, The sedentary annelids become duller-

lﬁ;ﬂfcﬁ. 2.53 beantiful monograph on * Dritish  Annelids,” part i
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coloured, aceording to M. Quatrefages,” after the
period of reproduction ; and this T presume may be
attributed to their less vigorous condition at that
time.. All these worm-like animals apparently stand
too low in the scale for the individuals of either sex to
exert any choice in selecting a partner, or for the
individuals of the same sex to struggle together in

rivalry.

Sub-Lingdom of the Arthvopoda: Class, Crustaced.—
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, and they alone are furnishdl with perfect
swimming-legs, antennm and sense-organs; the females
being déstitute of these organs, with their bodies often
consisting of a mere distorted mass. But these extra-
ordinary differences between the two sexes ave no doubt
related to their widely different habits of life, and con-.
sequently do not concern us. In various erustaceans,
belonging to distinet families, the anterior antennm
are furnished with peculiar thread-like bodies, which
are believed to act as smelling-organs, and these are
much more numerous in the males than in the fomales.
As the males, without any unusual development of
their olfactory organs, would almost certainly be able
sooner or later to find the females, the increased
number of the smelling-threads has probably been

" Bes M. Perder, *1'Origing

* Ravus Eelenti ' Peh, 1878
de 'Momme dapris Darwin  p. 866 4 ifique,’ Fe it
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acquired through sexual selection, by the better pro-
vided males having been the more suecessful in finding
partners and in producing offspring. Fritz Maller has
deseribed a remarkable dimorphic species of Tanais, in
which the male iz represented by two distinet forms,
which never gradnate into each other. In the one form
tha male is furnished with mors numerous smelling-
threads, and in the other form with more powerful and
more elongated chelm or pincers, which serve to hold
the female. Fritz Miller suggests that these differ-
ences between the two male forms of the same species
may have originated 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.®

In some of the lower crustaceans, the right anterior
antenna of the male differs greatly in structure from
the left, the latter resembling in its simple tapering
joints the antennwe of the female. In the male the
modified antenna is either swollen in the middle or
angularly bent, or converted (fig. 4) into an elegant,
and sometimes wonderfully complex, prehensile organ.®
It serves, as I hear from Sir J. Lubbock, to hold the

¥ & Facts and Arguments [or
Darwin,’ English translat, 1869,
P 20, Bee the previous discus-
sion on the olfactory threads.
Sars has described a scmewhat
analogous case (as quoted in
¢ Nature,! 1870, p. 455) in a
Norwegian crustacean, the Pon-
foporeis affinis. :

¥ Sea pir J. Lubbock in

¢ Annals and Mag, of Nat. Hist."
vol. xi, 1853, pl i and x.; and
vol. xii. (1853) [:l. vil.  Ses
alsn Lubbock in ¢ Transact, Hat.
Soo? vol. iv, new series, 1B56-
1858, p. 8.  With respect to the
gigzapged asntenne mentl?ued
below, ee Frits Miller, * Facts
and Arguments for Darwin,
1864, p. 40, foot-note.
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female, and for this same purpose one of the two
posterior legs (I) on the same side of the body
iz converted into a forceps. In another family
the inferior or posterior antennm are * curiously
zigzagge

n

in the males alone.

1 In the higher erustaceans the
anterior legs are developed into
chels or pincérs; and these are
generally larger in the male than
in the female,—so much so that
the mniarket value of the male
edible erab (Cancer pagurus), ac-
cording to Mr. C, Bpence Bate, is
| five times as great as that of the
female. In many speeies the
chelm are of unequal size on the
opposite side of the bedy, the
right-hand one being, as I am
informed by Mr. Bate, generally,
though not invariably, the largest,
This inequality is also often muech
greater in the male than in the
Vi P Sk o female. Thf’ t':'ffu ehele of the

{fruin Lubloc), male often differ in structure (figs.

. l'art of right antorl s B 0
AL e G, and 7), the smaller one

prefiensile organ. T 1
b Pisterior pair” of oracie resembling that of the female.
s . T = s 5
& Tiitto of femals. What advantageis gained by their

inequality in size on the epposite
gides of the hody, and by the inequality being much
greater in the male than in the female; and why,
when they are of equal size, both are often much
larger in the male than in the female, is not known.
As I hear from Mr. Bate, the chel® are sometimes of
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such length and size that they cannot possibly be used
for carrying food to the mouth. In the males of cer-
tain fresh-water prawns (Palmmon) the right leg is

Tig, 5. Anterior pact of beddy of Callinnassa (from Milng-Edwanls), slowing the un=
wipinl and difforenily-constracted right ond lefi-bamd chele of the male.

W.B.—The artlst by mistake has revorsed the drmwing, and mnde the left-hand

cheln the Iargest.

¥ig. 6.

Fig. 0. Secend lag of male Orchently T Friix
FIg. 7. Ditho of fosule il

Fig. 1.

actually longer than the whole body.* The great size
of the one leg with its chelm may aid the male in

% Hea o paper by Mr
Spence Bate, with fizures, in
i_‘l"]_m_ &Jﬂl{ﬂ;. Hoo.? IBE:FS, ™
a65: and on the nomenclature
of the menus, ibid, p. 585, I

am greatly indebted to My,
Sggnm Bate for nearly all the
above dtatements with respect
to the chelm of the higher
CTUSIACEANS,



412 THE DESCENT OF MAN, Panr IL

fighting with his rivals; but this will not account for
their inequality in the female on the opposite sides of
the body. In Gelasimus, according to a statement
quoted by Milne-Edwards,'* 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 chelm, which is enormously developed ; so
that here it indirectly serves as a means of defence.
Their main use, however, is probably to seize and to
secure the female, and this in some instances, as with
Gammarus, is known to be the case. The male of the
hermit or soldier erab (Pagurus) for weeks together,
carries about the shell inhabited by the female™ The
sexes, however, of the common shore-crab (Carcinus
manag), as Mr, Bate informs me, unite directly after
the female has moulted her hard shell, when she is so
soft that she would be injured if seized by the strong
pincers of the male; but as she is caught and carried
about by the male before moulting, she conld then be
seized with impunity.

Fritz Miller states that certain species of Melita are
distinguished from all other amphipods by the females
having ©the coxal lamellm of the penultimate pair of
“feet produced into hook-like 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 wmoast
securely held during the act of reproduction, having
left the largest number of offspring. Andther Brazilian
amphipod (Orchestia Darwinii, fig. 8) presents a cpse

IL {1 v 3
2 ]Eﬂsl?{:;t: SD:}L des Crust.’ tom, i}:ﬂmﬂﬂ?‘ﬁrﬂtvﬁq’mt oo thu

Mr, C. Spence Tate, * Brit, i
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of dimorphism, like that of Tanais; for there are two
mals forms, which differ in the strneture of their
chele.”  As either chela would certainly suffice to hold

Flg. B Orcbestia Darwlnii T’am Tritz Milller), showing the diferentip-consiriciad
chelm of the two male forms.

the female,—for both are now used for this purpose,—
the two male forms probably originated by some having

# Fritz Miller, *Facts and Arguments for Darwin,’ 1869,
. 26-28,
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varied in one manner and some in another; both forms
having derived cerfain special, but nearly equal
advantages, from their diffevently shuped organs.

It 18 not known that male crustaceans fight together
for the possession of the females, but it is probably the
cage; 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, especianlly in the
highest or the Brachyura, the male i larger than the
female; the parasitic genera, however, in which the
sexes follow different habits of life, and most of the
Entomostraca must be excepted. The chels of many
crustaceans are weapons well adapted for fighting.
Thus when a Devil-crab (Portunus puber) was geen by
a gon of Mr, Bate fighting with a Carcinus menas, the
latter was soon thrown on its back, and had every limb
torn from its body. When several males of a Brazilian
Gelasimus, a epecies furnished with immense pincers,
were placed together in a glass vessel by Fritz Miller,
they mutilated and killed one another. Mr. Bate put
a large male Carcinus manas into a pan of water, in-
habited by o 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 gaw no wounds.” 'I'h_is same naturalist separated
a male sand-skipper (g0 common on our sea-shores),
Gammarus marinus, from its female, both of whom
were imprisoned in the same vessel with many indivi-
dnals of the same species. The female, when thns
divorced, soon joined the others. After a time the
male was put again into the same vessel ; and he then,
after swimming about for a time, dashed into the crowd,
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and withont any fighting at once took away his wife.
This fact shews that in the Amphipoda, an order low
in the scale, the mueles sud females recognise cach
other, and are mutually attached,

The mental powers of the Crustacea are probably
higher than at first sight appears probable. Any one
who tries to eatch one of the shore-crabs, go common
on tropical coasts, will perceive how wary and alert
they are. There is a large crab (Birgus latre), found
on coral islands, which makes a thick bed of the picked
fibres of the cocoa-nuf, at the bottom of & deep burrow.
It feeds on the fallen fruit of this tree by tearing off
the lusk, fibre by fibre; and it always begins at that
end where 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,
extroets the albuminous core with its narrow posterior
pincers. But these actions are probably instinctive, so
that they would be performed as well by a young

_animal as by an old one. The following case, however,

can hardly be so considered : a trustworthy naturalist,
Mz, Gardner,* whilst watehing 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
erab brought out the shell which had fallen in, and
carried it away fo a distance of a foof ; it then saw the
three other shells lying near, and evidently thinking
that they might likewise roll in, carried them to the
spot where it had laid the first. If would, I think, be

1 ¢ Travels in the Interior of  searches,’ p. 463, an account of
Trazil! 1846, p. 111. I have the habits of the Birgus.
given, in my ‘Journal of Re-



416 THE DESCENT OF MAN. FPanr 1L,

diffenlt to distinguish this act from one performed by
man by the aid of reason.

Mr. Bate does not know of any well-marked cusﬁﬁﬂf
difference of colour in the two sexes of»our British
crustaceans, in which respect the sexes of the higher
animals =0 often differ. In some cases, however, the

males and females differ slightly in tint, but Mr. Bate

thinks not more than may be accounted for by tl{eix'
different habits of life, such as by the male wandering
more abont, and being thus more exposed to the light.
Dr. Power tried to distinguish by colonr the sexes of
the several species which inhabit the Mauritius, bub
failed, except with one species of Squilla, probably
S. stylifera, the male of which is deseribed as being “ of
% a beautiful bluish-green, " with some of the appendages
cherry-red, whilst the female is elonded with brf:-“:ﬂ
and grey, “ with the red about her much less vivid
“ than in the male.” ** TIn this ease, we may suspect the
agency of sexual selection. From M. Bert's observa-
tiong on Daphnia, when placed in a vessel illuminated
by o prism, we have reason to believe that even the
lowest crustaceans can distingmish colours. With
Saphirina (an oceanic genus of Entomostraca), the males
are furnighed with minute shields.or cell-like bodies,
which exhibit beauliful changing eolours; these are
abzent in the females, and in both zexes of ons species.'®
It would, however, be extremely rash to conelude that
these curiouns organs sexrve to attroct the females, I
am informed by Fritz Miller, that in the female of &
Brazilian species of Gelasimus, the whole body is of a

1 Wy, Ch. Fraser; in *Proc.
Zoolog, Boe) 1869, p. 3. Iam
indebted to Mr, Bate for D,

Power's statement.
¥ Clous, *Die freilebenden
Copepoden,’ 1863, 5. 35,
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nearly uniform greyish-brown., In the male the
posterior part of the cephalo-thorax is pure white, with
the anterior part of a rich green, shading into dark
brown ; and it is remarkable that these colours arve
liable to change in the conrse of a few minutes—the
white becoming dirty grey or even black, the green
“losing much of its brillianey.” It deserves especial
notice that the males do not acquire their bright
colonrs until they become mature. They appear to be
much more numerous than the females ; they differ
also in the larger size of their chele. In some species
of the genus, probably in all, the sexes pair and
inhabit the same burrow. They are also, as we have
seen, highly intelligent animals, From these various
considerations it seems probable that the male in thig
apecies has become gaily ornamented in order to attract
or excito the female,

It has just been stated that the male Gelasimns does
not acquire his conspicuous colours until mature and
nearly ready to breed. This seems a general rule in
the whole class in respect to the many remarkable
struetural differences between the sexes. We shall
hereafter find the same’ law prevailing throughout the
gro  ab-kingdom of the Vertebrata ; and in all eases
it is eminently distinctive of characters which have
been acquired through sexual selection, Fritz Miller **

_gives some siriking instances of this law; thus the

male sand-hopper (Orchestin) does not, until nearly
full grown, acquire his large claspers, which are very
differently constructed from those of the female ; whilst
young, his claspers resemble those of the female.

Class, Arachnide (Spiders).—The sexes do not

Wt Facts and Arguments,” &e, po 79
VoL, L 2m
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genorally diffar much in eolour, hut the meles nre often
darker than the females, ns may bo seen in My, Black-
wall’s magnificent work!® In some species, however,
the difference is conspicuons: thus the female of Spa-
rassus smaragdulus is dullish green, whilst the adult
male has the abdomen of a fine yellow, with three longi-
tudinal stripes of rieh red. .I" certain species of
Thomisus the sexes closely resemble each other, in
others they differ much ; and analogous cases occur in
many other genera. Itis often difficult to say which
of the two sexes departs most from the ordinary colora-
tion of the genus to which the species belong ; but
Mr. Blackwsall thinks that, as a general rule, it is the
male; and Canestrini *® remarks that in certain genera
the males can be specifically distinguished with ease,
but the females with great diffienlty. T am informed
by Mr. Blackwall that the sexes whilst young usually
resemble each other; and both often undergo great
changes in colour .during their successive moults,
before arriving at maturity. In other eases the malg
alone appears to change eolour. Thus the male of the
above bright-coloured Sparassus at first resembles {14
female, and acquires his peculiar tints only when nearly
adult. Spiders are possessed of acute genses, ang
exhibit much intelligence; as is well known, the
females often shew the strongest affection for theip
eggs, which they earry about enveloped in g gilpy
web, The males gearch eagerly for the females, ang

18 Tigtory of the Spiders the I’Gamtferi sessuali secor, :
of Greﬁ }Jr{miﬁ,’lsm—!i-l. Far degli Arachnidi) in tf{'j""ﬁ'rrfg
the following facts, see PP 41 della Enc; Vencto-Trenting "1t
IR X, Sc. Nat. Padova,’ vol, i. Fase, 3

B This guthor has recently 1873. 3
published & valuable essay on
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have been seen by Canestrini and others to fight for
possession of them. This same author says that the
union of the two sexes has been observed in about
twenty species; and he asserts positively that the
femnle rejects some of the males who court her,
threatens them with open mandibles, and at last after
long hesitation accepts the chosen one. From these
geveral considerations, we may admit with some con-
fidlence that the well-marked differences in colour
between the sexes of certain species are the results of
sexnunl selection ; though we have not here the best
kind of evidence,—the display by the male. of his
ornaments. From the extreme variability of colour in
the male of some species, for instance of Theridion
lineatum, it would appear thnt these sexual characters
of the males have not as yet become well fixed, Canes-
trini draws the same conclusion from the fact that the
males of certain species present two forms, differing from
each other in the size and length of their jaws ; and this
reminds us of the above cases of dimorphic crustaceans.

The male is generally much smaller than the female,
sometimes toan extraordinary degree,” and he is forced
to be extremely cautions in making his advances, as
ﬂ}e female often earries hor coyness to a dangerous
thch. De Geer saw a male that “in the midst of his

preparatory enresses was seized by the object of his
< attentions, enveloped by her in a web and then
“devoured, a gight which, as he adds, filled him with

= Ang. Vinson (* Arang
des’ Tlos 3o ¢ Bhraens i
fige, 1 and 2} gives a good in.
stance of the small size of the
male, in Epeira nigra. Tn this
species, a5 L may add, the male ig
testaceous and the female blagk

with Jegs banded with red.
Other even more #triking cases
of incquality in. size between
the scwes have been recorded
(* Quarter]ly Journal of Science,”
1868, July, p. 428); but T have
not seen the original actonnte,

22
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“horror and indignation.”? The Rev. O. P. Cam-
bridge * accounts in the following manner for the
extreme smallness of the male in the genus Nephila.
*“ M. Vinson gives a graphic account of the agile way
“in which the diminutive male escapes from the
“ferocity of the female, by gliding about and playing
“ hide and seek over her body and along her gigantic
“limbs : in such a pureuit it is evident that the chances
“of escape would be in favour of the smallest males,
“while the larger ones would fall early vietims; thus
“ eradually a diminutive race of males would be selected,
“until at last they would dwindle to the smallest
“ possible size compatible with the exercise of their
“ generative functions,—in fact probably to the size we
“now see them, i.e.,, so small as to be a sort of parasite
“upon the female, and either beneath her notice, or
“too agile and too small for her to cateh without great
“ diffienlty.” :

Westring has made the interesting discovery that
the males of several species of Theridion ** have the
power of making a stridulating sound, whilst the femalag
are mute. The apparatus consists of a serrated ridge
at the base of the abdomen, againgt which the harg
hinder part of the thorax is rubbed ; and of this strye-
ture not a trace can be detected in the females. Tt
deserves notice that several writers, including the wel]-
known arachnologist Walckenaer, have declared that

= Kirhy and Spence, © Intro-  gutfafum; sea Westring, 4
dlictil:::]:g Iﬂutﬂ]niﬂlugj-; vol. i Kro}:ur, ¢ Naturhist, Tids ri.l't,l
1818, p. 280. vol. iv. 1842-1843, p. 849 ¢ and

= ¢ oo, Zoolog, Soc 1871, vol. ii. 1846-1848, p. 843, See,
p. 621, also, for other species, ® Aranem

= Theridion ( Asagena, Sund.)  Buecicm,’ p. 184,
seriatipes, d-punclafum el
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spiders are atbracted by music.**  From the analogy of
the Orthoptera and Homoptera, to be deseribed in the
next chapter, we may feel almost sure that the stridu-
lation serves, as Westring also believes, to call or to
excite the femnale; and this is the first ease known to

me in the ascending scale of the animal kingdom of
sounds emitted for this purpose.®

Class, Myriapoda.—In neither of the two orders in
this class, the millipedes and centipedes, can I find any
well-marked instances of such sexual differences as
more particularly concern us. In Glomeris limbata,
however, and perhaps in some few other species, the
males differ elightly in colour from the females; but
this Glomeris i3 a highly variable species. In the
males of the Diplopoda, the legs belonging either to
one of the anterior or of the posterior segments of the
body are modified into prehensile hooks which serve to
secure the female. In some species of Iulus the tarsi
of the male are furnished with membranons suckers for
the same purpose, As we shall see when we treat of
Insects, it i3 a much more unusual circumstance, that
it is the female in Lithobius, which is furnished with
prehensile appendages at the extremity of her body
for hﬂldjug the male.20

*Dr. I H, van Zouteveen, seems adapted to prodnce sound ;

in his Dutch translation of thisz

work (vol. L. p. 4443, has colleoted
severnl cnses,

= Hilzendorf, however, las
Intely colled attention to an
andlogous etructure in some of
the higher erustacenns, which

see * Zoological Record,” 18649, p.
603, i

# Walckenaer of . Gervais,
¢ Hist. Nat. des Inscotes: Ap-
tores, tom, iv, 1847, pp. 17, 18
B8,
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CHAPTER X.
Secowpary BeExvan CuoaricreErs or Iwseors.

Diversified structures possessed by the males for seizing the females
—Dlifferences between the sexes, of which the meaning is not
understood —Difference’ in size between the sexes—Thysanura
—Diptara—Hemiptera—Homoptern, musical powers possessed
by the males alone—Orthoptera, musical instruments of the
males, much diversified in structure; pugnacity ; colours—Neu-
roptera, sexual differences in colour—Hymencoptera, puznacity
and colonre—Coleoptera, colours; furnished with great horns,
apparently nsan oroament ; battles ; stridulating organs generally

commen to both sexes.

Tw the immense class of insects the sexes sometimes
differ in their locomotive-organs, and often in their
SeN8E-0rZANS, 08 in the pectinated and l:-»aa:ami;i[‘uL'[:r,Ir
plumose antennm of the males of many species. Iy
Chloéon, one of the Ephemers, the male has great
pillared eyes, of which the female is entirely destitute
The ocelli are absent in the females of certain iﬂEE&:ts,
as in the Mutillide ; and here the females are likewiga
wingless. DButiwe are chielly concerned with structnres
by which one male is enabled to conquer another,
either in battle or courtship, !;Ilru11gh his strength,
pugnacity, ornaments, or music. The innumerable
contrivances, therefore, by which the male is able .o
e 7 Lok, Tl Gl of Lobn, v g oat
484, With respect to the Mu-
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spize the female, may be briefly passed over. Besides
the complex structures at the apex of the abdomen,
which onght perhaps to be ranked as primary organs,’
¢ it is astonishing,” as Mr B. D, Walsh * has remarked,
“how many different organs are worked in by nature
“for the secemingly insignifieant object of enabling
“ the male to grasp the female firmly.” The mandibles
or jaws are sometimes used for this purpose; thus the
male Corydalis cornutus (a neuropterous insect in some
degree allied to the Dragon flies, &c.) has immense
carved jaws, many times longer than those of the
famale ; and they are smooth instead of being toothed,
g0 that he is thus enabled to seize her without injury.*
One of the stag-beetles of North Ameriea (Lucanus
elaphus) uses his jaws, which are much larger than
tiose of the female, for the same purpose, but pro-
Lably likewise for fighting. In one of the sand-wasps
(Ammophila) the jaws in the two sexes are closely alike,
but are used for widely different purposes: the males,
as Professor Westwood observes, “are exceedingly

*These organs in the male B.ii. 1843, s. 164; and West-

often differ in  closely-allied
speoies,  and afford  excellent
specific characters. Dot their
importance, from a functional
it of view, as Me It Mag-
Lnchlan has remarked o me,
has probably boen overrated. Tt
h!‘l-'& een Bngeosted, thag elight
differences in these orzans wonld
saffice to prevent the intereross-
ing qf well-marked varietios or
ineipient species, and would thos
aid in their Llnmlnp:uﬁnt. That
this ean hardly be the case, wa
may infer from the many pe-
corded cases (ses, for instan
Bronn, * Geschichte der Natur,

wood, ¢ Transact. Ent. Soe” vol,
fil. 1842, p. 195) of distingt
gpecies having baen r:-bsaﬁ'cd_m
union, Mr, MaeLachlan in-
forms me (vide °Steth Ent.
Zeitung,' 1867, s 155) that
when several species of Phry-
ganida:, wiich present utmuglg*
ronounesd . difforences of this
cind, wers mnﬁnadﬁ:ugﬂthﬂfkl::f
Dr. Aue, Mayer, they comnpies,
and un:; pair Prﬂiux.'ﬂl fertila

0va.

8 «The Practical Buotomo-
logist,! Philadelphia, vol. ii.
May, 1867, p. &8.

“uMr, WaLI:LL. ibid. p 107.
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« grdent, seizing their partners round the neck with
« fheir sickle-shaped jaws;”® whilst the females use
these organs for burrowing in sand-banks and making

their nests.

The tarsi of the front-legs are dilated in many male

- g

Fis. 9. Crabro eribrarius. Upper fgure, Water-beetles (Hydroporus)

male§ lower figure, female.

beetles, or are furnished 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 th2
slippery body of the female.
It is & much more nnusuil
cirenmstance that the fa-
males of some water-leetlas
(Dytisens) have their elytra
deeply grooved, and in Aeilivs
suleatus  thickly
hairs, as an aid to the male.
The females of some other

get  with

have their elytra punctured

for the same purpose.® In the male of Crabro eribrarius
(fiz. 9), it is the tibia which is dilated into a broad
horny plate, with minute membraneous dots, giving to

& ¢ Modern Clazsification’of Tn-
sects,’ vol. ii. 1840, pp. 206, 206,
Mr. Walsh, who called my at-
tention to the double use of the
jaws, says that he has repeatedly
abserved this fact,

® We have here a curious and
inexplicable case of dimorphism,
for some of the females of four
BEuropean species of Dysticus,
and of certain species of Hydro-

porus, have their elytra smooth 3
and 0o intermediste grodations
between the suleated or pune-
tured, and the guite smooth
elytra have been obeerved., See
Dr. H. Seclawm, as quoted
in the *Zoologist, wol. vy
184748, p, 1806, Also Kirby
and Spence, * Totroduction to
E;L'tﬁmuiugy,' vol. iil. 1826, p.
G.
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it & singular appearance like that of a riddle.” In the
male of Penthe (a genus of beetles) a few of the middle

joints of the antenne are dilated and
furnished on the inferior surface with
cushions of hair, exactly like those on
the tarsi of the Carabidsm, “and ob-
“vyiously 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
#enghle them to embrace the neck of
“the female.” Lastly,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
sexual character; or one pair, or all
three pairs are elongated, gometimes to
an extravagant length.®

The sexes of many species in all the
orders present differences, of which
the meaning is not understood. One
curious case is that of a beetle (fig. 10),
the male of which has left mandible
much enlarged ; so that the mouth is
greatly distorted. In another Cara-
bidous beetle, Eurygnathus,” we have
the ease, unigue as far as known to
Mr. Wollaston, of the head of the female

T Westwood, * Modern Class'  vol. ii. p. B8,
voli ii. po 183. The following ® Kirby a
st.ﬂtemcur:.. about Penthe, and troduet. &oc.,
others in inverted commas, are 336,
taken from Mr. Walsh, * Practi- I e
cal Entomologist,! Philadelphis,  p, 20,

Fig. 10. ‘Tapbroderes
Igimnﬁ-mu(mu% -
largial ). Upper Brure,
male;  lower figure,
Temale,

nd Spence, *In-
vol, iil. pp 332-

Madercnsia,’ 1854,
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being much broader and larger, though in a variable
degree, than that of the male. Any number of such
cases could be given. They abound in the Lepidoptera :
one of the most extraordinary is that certain male
butterflies have their fore-legs more or less atrophied,
with the tibiz and tarsi reduced fo mere rudimentary
knobs. The wings, also, in the two sexes often differ in
neuration," and sometimes considerably in ontline, as
in the Aricoris epitus, which was shewn to me in the
British Museum by Mr. A. Butler, The males of
certain South American butterflies have tufts of hair
on the margins of the wings, and horny excrescences
on the dises of the posterior pair.® In several British
butterflies, as shewn by Mr. Wonfor, the males alone
are in parts clothed with peculiar secales.

The use of the bright light of the female glow-worm
has been subject fo much discussion. The male is
feebly Iuminous, as are the larvie and even the eggs.
It has been supposed by some authors that the light
serves to frighten away enemies, and by others to
guide the male to the female. At last, Mr. Belt?
appears to have solved the difficalty : he finds that all
the Lampyridee which he has tried are highly dis-
tasteful to insectivorous mammals and birds. Henee
it is in accordance with Mr. Bates' view, hereafter to
be explained, that many insects mimie the Lampyrids
closely, in order to be mistaken for them, and thus to

10 [, Doubleday, iAmEaEs and p, T4 Mr. Wonfor's observn-
Mag. of Nat. Hist.” vol. i. 1848, tions are quoted in ¢ Populax

p 879, I may add that the
wings in certain Hymenoptera
(sen Shuckard, *Fossorial Hy-
menop.’ 1837, pp. 30-43) didfer
in neuration according to sex,
LH, W. Bates, in *Journal
of Proe, Linn. Soc.’ vol. vi. 1862,

Hoience Review,' 1868, p, 843,

¥-¢I'he Naturalist in Nica-
ragua,’ 1874, pp. 816-820, On
the phosphorescence of the eoTs,
gee *Annals and Mag, of Nat
Hist” 1871, Nov., p. 872
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escape destruction. He further believes that the
luminous species profit by being at once recognised as
unpalatable. It is probable that the same explanation
may be extended to the Elaters, both sexes of which
are highly luminous. It is not known why the wings
of the female glow-worm have not been developed;
but in her present state she elosely resembles a larva,
and as larve are so largely preyed on by many
animals, we can understand why she has been
rendered so much more luminous and conspicuous
than the male; and why the larve themselves are
likewige Iuminous. .

Difference in Size between the Sexes.—With insects of
all kinds the males are commonly smaller than the
fomales; and this difference can often be detected
even in the larval state. Bo considerable is the
difference between the male and female cocoons of the
gilk-moth (Bomlyx mori), that in France they are
separated by a particular mode of weighing.® In the
Jower elasses of the apimal kingdom, the greater size
of the females seems generally to depend on their de-
veloping an’ enormous number of ova; and this may
to a certain extent hold good with insects. But Dr.
Wallace has suggested a much more probable expla-
nation. He finds, after carefully attending to the
development of the caterpillars of Bombyaz eynthia and
yamamat, and especially to that of some dwarfed
caterpillars reared from a second brood on unnatural
food, ““that in proportion as the individual moth is
“finer, s0 is the time required for its metamorphosis
“ longer; and for this reason the female, which is the
¢ larger and heavier insect, from having to earry her

1 Robinet, * Vers & Soie,! 1848, p. 207,
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“ numerous eggs, will be preceded by the male, which
¢ ig emaller and has less to mature.” ' Now as most
insects are short-lived, and as they are exposed to
many dangers, it would manifestly be advantageous to
the female to be impregnated as soon as possible.
This end would be gained by the males being first
matured in large numbers ready for the advent of the
females ; and this again would naturally follow, as
Mr. A, R. Wallace has remarked,’® through natural
selection ; for the smaller males would be first
matured, and thus would procreate a large number of
offspring which would inherit the reduced size of their
male parents, whilst the larger males from being
matured later would leave fewer offspring.

There are, however, exceptions to the rule of male
insects being smaller than the females: and some of
these exceptions are intelligible. Size and strength
would be an advantage to the males, which fight for
the possession of the females; and in these cases, as

with the stag-beetle (Lucanus), the males are larger -

than the females. There are, however, other beetles

which are not known to fight together, of which the

males exceed the females in size ; and the meaning of
this fact is not known ; but in some of these cases, as
with the huge Dynastes and Megasomn, we can at
least see that there would be no necessity for the
males to be smaller than the femules, in order to be
matured before them, for these beetles are not short-
lived, and there would be ample time for the pairing
of the sexes. So again, male dragon-flies (Libel-
lulide) are sometimes sensibly larger, and mnever

M e Teaneaet, Ent. Soct Sed 16 ¢ Tournal of Proc. Ent: Soc.*
geries, vol. v. p. 486, Feb, 4th, 1867, p. 1xxi

Y
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smaller, than the females;'® and as Mr. MacLachlan
believes, they do not generally pair with the females
nntil a week or fortnight has elupszed, and until they
have assumed their proper masculine colours. But
the most curious case, shewing on what complex and
easily-overlooked relations, so trifling a character as
difference in size between the sexes may depend, is
that of the aculente Hymenoptera; for Mr. F. Smith
informs me that throughout nearly the whole of this
large group, the males, in aceordance with the general
rule, are smaller than the females, and emerge about
a week before them ; but amongst the Bees, the males
of Apis mellifica, Anthidium manicatum, and Antho-
phora acervorum, and amongst the Fossores, the males
of the Methoen ichneumonides, are larger than the
females. The explanation of this anomaly is that a
marriage flight is absolutely necessary with these
gpecies, and the male requires great strength and size
in order to ecarry the female through the air. In-
creased size has here heen acquired in opposition to
the usual relation between size and the period of de-
velopment, for the males, though larger, emerge before
the smaller females.

We will now review the several Orders, selecting
such facts as more particularly concern us, The
Lepidoptera (Butterflies and Moths) will be retained
for a separate chapter.

Order, Thysanura—The members of this lowly
urgnpizar:l order are wingless, dull-coloured, minute
W For this and other state- §il. p. 300; on the duration of

ments on the size of the sexes, life in insects, soa p. 344,
see Kirby and Spence, ibid. vol.
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insects, with ngly, almost misshapen heads and bodies.
Their sexes do not differ, but they are interesting as
shewing us that the males pay sedulous eourt to the
females even low down in the animal seale. 8ir J-
Lubbock ™ says: “it is very amusing to see these
«little creatures (Smynthurus Iufeus) coquetting
« fogether. The male, which is much smaller than the
“female, runs round her, and 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
“ gtands facing her again; then she turns coyly round,
“ hut he, quicker and more active, senttles round too,
“ and seems to whip her with his antennm ; then for 2
“bit they stand face to face, play with their antenne®,
# pnd seem to be all in all to one another,”

Order, Diptera (Flies).—The sexes differ little in
colour. The greatest difference, known to Mr. F.
Walker, is in the genus Bibio, in which the males are
blackish or quite hlack, and the females obsenre
brownish-orange. The renns Elaphomyia, digcovered
by Mr. Wallace ™ in New Guinea,. is highly At
able, a8 the males are furnished with horns, of which
the females are quite destitute. The ]mrﬁa gpring
from beneath the eyes, and curionsly resemlile those of
a stag, being either hranched or palmated, Tn one of
the species, they equal the whole body in Jength-
They might be thought to be adapted for fighting, bub
as in one species they are of a beautiful pink eolonT,

1 s Transact. Linnean 8gp.?

®¢The M : o,
vol. xxvi. 1868, p. 206, o Malay Archipelog

vol ii. 1869, p. 813,
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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
ornaments. That the males of some Diptera fight
together is certain; Prof. Westwood' has several
times seen this with the Tipule. The males of other
Diptera apparently try to win the females by their
musie : H. Miller * watched for some time two males
of an Eristalis courting a female; they hovered above
her, and flew from side to side, muk{ug a high
humming noise at the same time. Gnats and
mosquitoes (Culicidie) also seem to attract each other
by humming; and Prof. Mayer has recently ascer-
tained that the hairs on the antennm 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 symputhetically with the
graver notes, and the shorter hairs with the higher ones,
Landois also asserts that he hag repeatedly drawn down
a whole swarm of gnats by nttering a particular note,
It may be added that the mental faculties of the Diptera
are probably higher than in most other insects, in ac-
cordance with their highly-developed nervous system.

Order, Hemiptera (Field-Bugg).—Mr, J. W. Douglas,
who has particularly attended to the British species,
has kindly given me an account of their sexual differ-

® ¢ Modern  Classifieation of

Tnsects, vel. ii. 1840, p. 526,
® A nwendangy &co., ¢ Verh, 4,
ﬂ.‘v,ﬁﬂh‘rg" xxiﬁ. p.- E"::'.. .brI “':I'-ET.'
in * American Naturalist,! 1874,
. aph.
2 gan Mr. B. T, Lowne's in-
teresting worl, ‘On the Anpg-

t"—"‘m}" of the DBlow-fly, Musea
vomitoria! 1870, p- 14 He
remarks (p. o5) that, *the
“eaptured flies utter & peculiar
“plaintive note, and that this
#eonnd  causes other fiies gp
¢ disappear.”



ences, The males of some species are furnished with «
wings, whilst the females are wingless; the sexes differ«
in the form of their bodies, elytra, antennme and tarsi;
but as the signifieation of these differences are unknown, >
they may be here passed over. The females are generally 4
larger and more robust than the males. With British,
and, as far as Mr. Douglas knows, with exotic speciss,
the sexes do not commonly differ much in colour; but
in about six British species the male ig 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 colonred; 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 direetly protective:
thus Prof. Hoffmann informs me that he conld hardly
distingnish a small pink and green species from the
buds on the trunks of lime-trees, which this insect
frequents.
Some species of Reduvide make a stridulating noise ; ‘{
and, in the ease of Pirates stridulus, this is said® to
be effected by the movement of the neck within the
pro-thoracic cavity. According to Westring, Reduvius
personatus also stridulates. But T have no reason to
suppoge that thig ig a sexual chamcter, emﬂpﬁng that
with non-social insects there seems to be no use for
sound-producing organs, unless it be as a sexual call.

Order, Homoptera.—Every one who has wandered in ;
a tropical forest must have been astonished at the din (
made by the male Cicade. The females are mute; as
= Westwood, ¢ Modern Class. of Insecta v, fi. p, 475,

i
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the Grecian poet Xenarchus says, “ Happy the Cicadas
“ live, since they all have voiceless wives.” The noise
thus made counld be plainly heard on board the
“ Beagle,” when anchored at a quarter of a mile from
the shore of Brazil; and Captain Hancock says it can
be heard at the distance of a mile. The Greeks
formerly kept, and the Chinese now keep these insects
in eages for the sake of their song, so that it must be
pleasing to the ears of some men* The Cicadide
ugnally sing during the day, whilst the Fulgoridm
appear to be night-songsters. The sound, according
to Landois,* is produced by the vibration of the
lips of the spiracles, which are set into motion by a
current of air emitted from the trachem ; but this view
has lately been disputed. Dr. Powell appears to have
proved ** that it is produced by the vibration of a mem-
brane, set into action by a special muscle. In the
living insect, whilst stridulating, this membrane can
be seen to vibrate; and in the dead insect the proper
sound is heard, if the muscle, when a little dried and
hardened, is pulled with the point of a pin. In the
female the whole complex musical apparatus is present,
but is much less developed than in the male, and is
never used for producing sound.

Wit]l respect to the object of the musie, Dr. Hart-
WAL, in speaking of the Cieada septemdecim of the
United States, says,® “the drums are now (June Gth

B Thige particulars are taken New Zealand

= ¢ Transacts
from Westwoo's ¢ Modern Olass, p- 286.

Tnstitute,” vol. v. 1873,

of Insects,’ vol. if. 1840, . 499,
Heey also, on  the ].'111‘|£'1.I'["i'lliu
Kirby and Spence, * Introdiet.
vol. ii. p. 401,

M« Zeitechrifi fiir wissenschaft
Zoolog.! B. xvii, 1867, 8. 152-158,

VOL. L

= T ym indebted to Mr. Walsh
for having =ent me this extract
from a *Journal of the Doiogs
of Cicula septemdecim” by Dir,
Hartman.

27
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“and 7th, 1851 ) heard in all directions. This I helieve
“to be the marital summons from the males. Standing
“in thick chestnut sprouts about as high as my head,
£t where hundreds were around me, I observed the
“females coming arcund the drumming males.” He
adds, “this season (Ang. 1868) a dwarf peaw-tree in
“my garden produced about fifty larves of Cie. pruinosa ;
“and I several times noticed the females to alight near
“a male while he was uttering his clanging notes.”
Fritz Miller writes to me from 8. Brazil that he has
often listened to a musical contest between two or
three males of a species with a particularly lond voice,
gseated at o considerable distance from each other: as
soon ag one had finished his song, another immediately
began, and then another. As there iz g0 much rivalry
between the males, it is probable that the females not
only find them by their sounds, but that, like femala
birds, they are excited or allured by the male with the
most attractive voice.

I have not heard of any well-marked cases of orna-
mental differences between the sexes of the Homopters,
Mr. Douglas informs me that there are three British
species, in which the male is black or marked wit}
black bands, whilst the females are pale-coloured oy

obaenre,

Order, Orthoptera (Crickets and Grasshoppers).—The
males in the three saltatorial families in this Order are
remarkable for their musical powers, namely the Ache-
tidm or erickets, the Locustide for which there is no
equivalent English name, and the Aeridiide or grask-
hoppers. The stridulation produced by some of the
Locustidm is so loud that it can be heard during the

U
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night at the distance of o mile;?" and that made by
certain species is not unmusical even to the human ear,
go that the Indians on the Amazons keep them in
wicker cages. All observers agree that the sounds serve
either to call or excite the mute females. 'With respect
to the migratory locusts of Russia, Korte has given®
an interesting case of selection by the female of a male.
The males of this species (Pachytylus migratorius)
whilst conpled with the female stridulate from anger
or jealonsy, if approached by other males. The house-
cricket when surprised at night uses its voice to warn
its fellows.® In North America the Katy-did (Platy-
phyllum concavum, one of the Locustida) is described®
as mounting on the upper branches of a tree, and in
the evening beginning * his noisy babble, while rival
“notes issue from the neighbouring trees, and the
“groyves resound with the call of Katy-did-she-did the
“live-long night.” Mr. Bates, in speaking of the
European field-cricket (one of the Achetidm), says
: the male has been observed to place himself in the
“evening at the entrance of his burrow, and stridulate
3 until a female approaches, when the londer notes are
i ;“;“Eﬂfl?d_ by a more subdued tone, whilst the success-
2 h'-; mualcf}u;? caresses with his antenns the mate he
the:a won. Dr. Suun]sler was able fo excite one of
o ms{e?ts. to answer him, by rubbing on a file with

. Suilding, ¢ Transaee, % Marris, *Imsects of New

LIE*"'IEEE;':EE;“" - 164, England,’ 1842, p. 128,
o the authori o th
of Kippen, ¢ Uaber dlgn}[f_[{._ur;r;-:i 3 ¢The Naturilist on o

i p Amagons,” vol. i. 1863, p. 252
rccl;céu rm _Fudmmf“m: (1B66,  Mr. Batos gives a vcr;.'}int.nrest-
E =1 n_:ir have in Vain en-  ing diseussion on the gradations
‘::r}:au to procure Kortes  in the musical appuratos of the

et : v three familizs. See alzo Wesi-
& Gﬂh{'”}. White, ® Nat, Hist, wood, fModern Class.” wol. i
of Selborne,’ vol. ii, 1825, p. 262, pp. 415 and 453.

252
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a quill.®® In both sexes a remarkable auditory appa-
ratus has been discovered by Von Biebold, situated in
the front legs.® : .

In the three Families the sounds are differently
produced. In the males of the Achetide both wing-
covers have the same apparatus; and this in the field-
cricket (Gryllus campestris, fig. 11) consists, as des-
cribed by Landois,® of from 131 t6 138 sharp, trans-
~ verse ridges or teeth (sf)
on the under side of one
, of the nervores of the
| wing-cover. This toothed
nervure is rapidly seraped
across a projecting,
smooth, hard nervure ()

the opposite wing. First
one wing is rubbed over
the other, and then the

reversed.
Both wings are raised g

Fig. 11. Gryllus campestrls (from Landols). =

Right-hand” figure, inder side of part of & movement is
wing-ecvure, much magnified, showlvg
the teeth, #f.

Left-hand  figure, npper surface of wing-

caver, wills the propesing, smoath nervure, little at the same f,i_ma, g0

¥, across which the tecth (f) are serapod. R
‘ as to inerense the reson-

ance. In some gpecies the wing-covers of the males are
furnished at the base with a tale-like plate.*® Ihere give
a drawing (fig. 12) of the teeth on the under side of the
nervure of another species of Gryllus, viz., G. domesti-
cus. With respect to the formation of these teath,
Dr. Gruber has shewn * that they have been developed

2 ¢ Prop, Boston Soe. of Nat.

=t Feitschrift fiir wissenschaft,
Hist," vol, xi. April, 1668,

Zoolog.” B, xvii. 1867, & 117.

on the upper surface of

a8 ¢« Nonveau Maouel d’Anat.
Comp.’ (French translat.), tom,
1, 1860, p. 567,

¥ Weatwood, * Modern Class,
of Ineects," vol. 1. p. 440,
# ¢ Ueber der 'Lonapparat der

A
=0
—
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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-
Ins from the friction of one wing over the other.

In the Locustide the opposite wing-
covers differ from each other in strue-
ture (fiz. 13),and the action cannot, as
in the last family, be reversed. The
left wing, which acts as the bow, lies
over the right wing which serves as
the fiddle. One of the mnervures (a)
on the under surface of the former is
finely serrated, and is scraped across "'Suararyiies domee
the prominent nervures on the mpper ‘(o= fanteis:
surface of the opposite or right wing. In our British
Phasgonura viridissima it appeared to me that the
serrated nervare is rubbed against the rounded hind-
corner of the opposite wing, the edge of which is
thickened, coloured brown, and very sharp. In the
right wing, but not in the left, there is a little plate,
a8 transparent as tale, surrounded by nervures, and
called the speculum. In Ephippiger vitium, a member
of this same family, we have a curious subordinate
modifieation ; for the wing-covers are greatly reduced
in size, but “the posterior part of the pro-thorax is
“elevated into a kind of dome over the wing-covers

*and which has probably the effect of increasing the
€6 E,D'I.]Jl[l." aT

Locustiden, ¢in Peitrazg zom  p. 100,
Darwinismus,' * Zeitsoh. fiir wis- % Westwood, * Modern Class.
sensch, Zooloz) B, xxii. 1872, of Inseots, vol. i, p 453,
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We thus see that the musical apparatnus is more
differentiated or specialised in the Locustida (which
include, I believe, the most powerful performers in the
Order), than in the Achetide, in which both wing-

covers have the same structure and the same funetion 2
Tandois, however, detected in one of the Locustids,
namely in Decticus, a short and narrow row of small
teeth, mere rudiments, on the inferior surface of the
right wing-cover, which ‘underlies the other and is
never used as the bow. I observed the same rudimen-
tary structure on the under side of the right wing-
cover in Phasgonura viridissima. Hence we may infer

- I.:anduis. ¢ Zeitsch. f. wiss. Zoolog.' B. xvil. 1867, 5. 121, 122,
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with confidence that the Locustidm are descended from
a form, in which, as in the existing Achetide, Toth
wing-covers had serrated nervures on the under surinee,
and could be indifferently used as the bow; but thab
in the Locustide the two wing-covers gradually became
differentiated and perfected, on the prineiple [of the
division of labour, the one to act exclusively as the
bow, and the other as the fiddle, Dr. Gruber takes

the same view, and has shown that rudimentary teeth
are commonly found on

the inferior surface of (=
the right wing. By what
steps the more simple
apparatus in the Achetide
originated, we do not
know, but it is probable
that the basal portions
of the wing-covers origi-
nally overlapped each

other ag they do &b Pre- pi. 14, mindies of Suensbothres pratoram

3 . v, the sirldalatipg ridge ; lower figure, the
EE'[I.tl_, ﬂ.Ill]. t].'lﬂt- tha frlf.}- teeth 1UTI.|.'|?||E :& 'I.'HF;[:. Inl.'u::b magnified
tion of the nervures pro- ~ (fm Landois).

duced a grating sound, as is now the cage with the
wing-covers of the females® A grating sound thus
occasionally and accidentally made by the males, if 1t
served them ever so little as a love-call to the females,
might readily have been intensified through sexual
selection, by variations in the roughness of the nervures
haying been continually preserved.

Jn the last and third Family, namely the Acridiide

= Wr. Walsh alzc informs me
that he has noticed thot the
female of the Platyphyllum con-

eavim, % when captured mukes
“ feeble grating noise by shuf-
“ fling her wing-covers together.
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or grasshoppers, the stridulation is produced in a very
different manner, and according to Dr. Sendder, is not
go shrill as in the preceding Families. The inner
gurface of the femur (fig. 14, #) is furnished with a
longitudinal row of minute, elegant, lancet-shaped,
clastic teeth, from 85 to 93 in number ; *® and these are
geraped across the sharp, projecting nervures on the
wing-covers, which are thus made to vibrate and
resound. Harris*' says that when one of the males
begins to play, he first  bends the shank of the hLind-
“leg beneath the thigh, where 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 together,
“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
respunding board. In Pneumora (Fig. 15),a 8, African
genus belonging to the same family, we meet with a new
and remarkable modification ; in the males a smal]
notched ridge projects obliquely from each side of the

abdomen, against which the hind femora are rubbed t®

As the male is furnished with wings (the female being
wingless), it is remarkable that the thighs are not
rubbed in the usual manner against the wing-covers ;
but this may perhaps be accounted for by the unusually
small size of the hind-legs. I have not been able to
examine the inner surface of the thighs, which, jndging
from analogy, would be finely serrated. The species
of Pneumora have been more profoundly modified for
the sake of stridulation than any other orthopterous

% Tandois, ibid. s 113 - I"I-Teshmml, ¢ Modern Clagsi-
0 ¢ peeots of New. Ensland,”  fieation,’ vol. & p. 462,
15842, p. 133.
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ingect; for in the male the whole body has been con-
verted into o musical instrument, being distended with
air, like a great pellucid bladder, g0 as to increase the
resonance. Mr. Trimen informs me that at the Cape

-8

Fig- 16, Trnevmoer (from speeimena in the Ty

le
Towac Sgure ritlsh Musenm). [Upper Agare, maley

femnta,

of Good Hope these insects make g wonderful noise
during the night.

In the three foregoing families, the females are
almost always destitute of apn efficient mmusical
apparatus, But there are g fow exceptions to this
rule, for Dr. Gruber has shewn that both sexes of
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Ephippiger vitium are thus provided; though tlfa
organs differ in the male and female to a certan
extent. Hence we eannot suppose that they have been
transferred 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 Locustide (but not according to Landois
in Decticus) the females have rudiments of the stridu-
latory organs proper to the male; from whom it is
probable that these have been transferred. Landois
also found such rudiments on the under surface of the
wing-covers of the female Achetide, and on the
femora of the female Acridiide. In the Homoptera,
aleo, the females have the proper musical apparatus
in a  fonctionless state ; and we shall hereafter
meet in other divisions 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 Aecridiidm, the
stridulating teeth on the femora remain thronghout
lifo in the same condition in which they first ap-
pear during the Jlarval statée in both gexes. In
the males, on the other hand, they become further
developed, and acquire their perfect structure at
the last moult, when the insect is mature and ready
to breed.

From the facts now given, we see that the means :hjr
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'® But
thronghout 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 ag
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 Orthopters and in the Homoptera,
impresses the mind with the high importance of these
structures to the males, for the sake of ealling or
alluring the females. We need feel no surprise at the
amounf of modification which the Orthoptera have
undergone in this respect, as we now know, from Dr,
Seudder's remarkable diseovery,** that there has been
more than ample time. This naturalist has lately
found & fossil insect in the Devonian formation of
New Brunswick, which is furnished with *the well-
“known tympanum or stridulating apparatus of the
“male Locustide.” The insect, though in most respects
related to the Neuroptera, appears, as is so often the
cage with very ancient forms, to comnect the two
related Orders of the Neuroptera and Orthoptera.

I have buf little more to say on the Orthoptera.
Some of the species are very pugnacious: when two
male field-crickets (Gryllus campestids) are confined
together, they fight till one kills the other; and the
species of Mantis are deseribed as manceuvring with

; e wissensch. Zoolog." B. xxil.
I e i a8 171, b 34&'5 e
tary structures 1:]4.15:{.'_1_*..:_r similar r :I'n:_z?ci.i. E?E.Juu?{:al ir

i wopters; and this is a
in the Homaop il

surprising fact. See
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their sword-like front-limbs, like hussars with their
gabres. The Chinese keep these insects in little
bamboo cages, and mateh them like game-cocks.®
With respect to colour, some exofic locusts are heauti-
fully ornamented ; the posterior wings being marked
with red, blue, and black; but as throughout the
Order the sexes rarely differ much in colour, it is not
probabla that they owe their bright tints to sexual
selection. Conspicuous colours may be of use to these
insects, by giving notice that they are unpalatable.
Thus it has been observed® that a bright-coloured
Indian locust was invariably rejected when offered to
birds and lizards. Some cases, however, are known of
gexual differences in colour in this Order. The male
of an American ericket*" is described as being as
white as ivory, whilst the female varies from almost
white to greenigh-yellow or dusky. Mr. Walsh informs
me that the adult male of Spectrum femoratum (one of
the Phasmidme) “is of a shining brownish-yellow
“colonr; the adult female being of a dull, opague,
“cinereous brown; the young of both sexes Dein
“green” Lastly, I may mention that the male of
one curious kind of ericket ** is furnished with « 5 long
“membranous appendage, which falls over the face like
“a veil ;" but what its use may be, is not known,
Order, Newroptera.—Little need here he g

aid,
as to colour. In the Ephemeride the « except

cxes often

5 Westwood, *Modern Class,  land)? 1842, 1, 124

of Ineects,! vol. L p. 427; for  sexes of 8 rellia: s i

erickets, p. 445. : i usflPﬁff;.r;:di:!snf Farope
#37r, Ch. Horne, in *P?_'x‘ ATU8, in  mens] T?hﬁ ictor

Eot. Boc.’ May 8, 1869, p. xii, manner, ¥ the same
¥ The (Feanthus nivalis,  Plotvhle )

Harris, *Insects of New Eng- ‘Mwiul'n}r(}i;:;f'ulli irziﬁﬂr'}md,

The twa

e

Eal
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differ elightly in their obscure tints;'? but it is not
probable that the males are thus rendered attractive
to the females. The Libellulidm, or dragon-flies, are
ornamented with splendid green, blue, yellow, and
vermilion metallic tints; and the sexes often differ,
Thus, as Prof. Westwood remarks,®™ the males of some
of the Agrionide, “are of a rich blue with black wings,
“ whilst the fomales are fine green with colourless
“wings.”" DBut in Agrion Ramburii these colours are
exactly reversed in the two sexes,” In the extensive
N. American genus of Hetwerina, the males alone have
a beantiful carmine spot at the base of each wing. In
Anaz junius the basal part of the abdomen in the male
ig a vivid nltramarine blue, and in the female grass-
green. In the allied genus Gomphus, on the other
hand, and in some other genern, the sexes differ but
little in colour. In eclosely-allied forms throughout
the animal kingdom, similar eases of the sexes differing
greatly, or very little, or not at all, are of frequent
oceurrence, Although there is g0 wide a difference in
colour betweeen the sexes of many Libellnlidm, 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

ained as o protection. Mr. MacLachlan, who has
closely attended to this family, .writes to me that
dragon-flies—the tyrants of the insect-world—are the
least liable of any insect to be attacked by _blrﬂﬂ or

0 D, Walsh, the * Pseudo- o Walsh, ibid. p. 38L. I am

1 £ Illineis,’ in *Proc. indebted to this naturalist for
;Fnutl:&glt;gﬁfnl’hiludel[ﬁﬂu,‘ 1862, the following facts on Hebwrlea,

361 Anax, and Gomphus.
P 5% 3fodern Class.’ vol. il p, 87,
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other enemies, and he believes that their bright colours
gerve as a sexual attraction.  Qertain dragon-flies
apparently are attracted by particular colours: Mr.
Patterson observed ** that the Agrionidsm, of which the
mules are blue, settled in numbers on the blue float of
a fishing line; whilst two other species were attracted
by shining white colours.

It is an interesting fact, first noticed by Schelver,
that, in several genera belonging to two sub-families,
the males on first emergence from the pupal state, are
coloured exactly like the females; bub that their
bodies in a short time assume a conspicnous milky-
blue tint, owing to the exudation of a kind of oil,
soluble in ether and aleohol. Mr. MacLachlan helieves
that in the male of Libellula depressa this change of
colour does not oceur until nearly a fortnight after
the metamorphosis, when the sexes are ready to pair.

Certain species of Neurothemis present, aceording to
Brauer,” a curious case of dimorphism, some of the
females laving ordinary wings, whilst others have
them “ very richly netted, as in the males of the same
““species.” Brauer “explains the phenomenon on
“Darwinian principles by the supposition that the
““close netting of the veins is a secondary sexual
“gharacter in the males, which has been abruptly
¢ transferred to some of the females, instead of, as
“ genarally oceurs, to all of them.” Mr, MacLachlan
informs me of another instance of dimorphism in
several species of Agrion, in which some individuals
are of an orange colour, and these are invariably
females, This is probably a ease of reversion ; for n

# ¢ Transact. Ent. Soc.” vol. i ™ See abstruct in the < Zoo-
1836, p. Lexxi. logical Record” for 1867, p. 450,
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the true Libellule, 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 typical Libellul® in its sexual
characters, it would not be surprising that a tendency
to vary in this manner should cceur in the females
alone.

Althongh many dragon-flies are large, powerful, and
fierce insects, the males have not been observed by
Mr, MacLachlan to fight together, excepting, as he
believes, in some of the smaller species of Agrion. In
another group in this Order, namely, the Termites
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 prize.”*
The Atropos pulsatorius is said to make a mnoise with
its jaws, which is answered by other individuals.®®

Order, Hymenoptera,—That inimitable observer, M.
Fabre,” in describing the habits of Cerceris, a wasp-
like insect, remarks that “fights frequently ensue
“between the males for the possession of some par-4
“ ticular female, who sits an apparently unconcerned
“beholder of the struggle for supremacy, and when
“ the victory is decided, quietly flies away in company
“with the conqueror.” Westwood ® says that the males
of one of the saw-flies (Tenthredinm) “ have been found
o Kirby and Sponce, <Inizo- < Tho Writings of, Fabrel in
(1;:1:#‘ o 26, omolozy,” wvol, i, ¢ Nat, Hist. Review, April 1862,

| 128, .
% Houzeaw, “Les Facultds & ¢ Journal of Proc. of Ento-
Mentales,' &e.  Tom. i p 104.  molor. Soot Sept. Tth, 1863, p.
® Hee an interesting article, 169,
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“ firhting together, with their mandibles locked.” As
M. Fabre speaks of the males of Cerceris striving to
obtain a particular female, it may be well to bear in
mind that ingects 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 aceuracy no one doubts, separated some
ants, and when, after an interval of four months, they
met others which had formerly belonged to the same
community, they recognised and caressed one another
. with their antenne. Had they been strangers they
would have fought together. Again, when two com-
munities engage in a battle, the ants on the same
gide sometimes attack each other in the general con-
fusion, but they soon perceive their mistake, and the
one ant soothes the other.™

In this Order slight differences in colour, according
to sex, are common, but conspicuons differences are
rare except in the family of Bees; yet both sexes
of certain groups are so brilliantly ecoloured—for
instance in Chrysis, in which vermilion and metalli
greens prevail—that we are tempted to attribute the
gesult to sexual selection. In the Ichneumonidm
according to Mr. Walsh,"” the males are almost uniz
versally lighter-coloured than the females, Op the
other hand, in the Tenthredinide the males are Zéne-
rally darker than the females, In the Siricids the
sexes frequently differ; thus the male of Sirex
juvencus is banded with orange, whilst the faialaia
dark purple; but it is difficult to say which sex is the

® P, Huber, * Recherches sur % ¢ Prog,

is, . Entomolog, Soo. of
les Meeurs des Fourmis,' 1810, TFhila e . SO0, 0
. 150, 165. pag Moeiphia,’ 1866 “pp. 2s,
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more ornamented. In Tremer columbe the female is
much brighter eoloured than the male, I am informed
by Mr. F. Smith, that the male ants of several species
are black, the females being testaceons.

In the family of Bees, especially in the solitary
species, as I hear from the same entomologist, the sexes
often differ in colour. The males are generally the
brighter, and in Bombus_as well as in Apathus, much
more variable in colour “than the females. In Antho-
phova vetusa the male is of a rich fulvous-brown, whilst
the female is quite black : so are the females of several
species of Xylocopa, the males being bright yellow. On
the other hand the females of zome species, as of An-
drann fulva, are much brighter colonred than the males.
Snch differences in colour ean hardly be accounted for
by the males being defenceless and thus requiring
protection, whilst the females are well defended by
their stings. H. Miller,”® who has particularly at-
tended to the habits of bees, attributes these differences
in colour in chief part to sexual selection. That bees
¢ have a keen perception of colour is eertain. He says
that the males search eagerly and fight for the
possession of the females; and he accountd through
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 numerous than
the females, either early in the season, or af all times
and places, or locally; whereas the females in other
eases ave apparently in excess, In some species the
more beautiful males appear to have been selected by
thé females; and in others the more beautiful females

w ¢ Anwendung d-r Darvinschen Lehre aul Bienen' Verh. d.
n. Jahrg, xxix,
yoL. L 2.4
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by the males. Consequently in certain genera (Miller,
p. 42), the males of the several species differ much in
appearance, whilst the females are almost indistin-
guishable; in other genera the reverse ocours. H.
Miiller believes (p. 82) that the colours gained by one
sex through sexual selection have often been trans-
ferred in a variable degree to the other gex, just as the
pollen-collecting apparatus of the female has often
been transferred to the male, to whom it is absolutely
useless,™ '

Mutilla Europma makes a stridulating noise; and
according to Gomreau “* both sexes have this power.
He attributes the sound to the friction of the third and
preceding abdominal sn::gments, and I find that these
surfaces are marked with very fine concentric ridges ;
but; so is the proj EUt'ing.thDraei“ collar into which the
Lead articulates, and this collar, when scratehed with

& M. Perrier in his ::rt.lcje herit the characters of their
‘la Séiﬂ:tiﬂﬂ scx_uE]Eﬂ l.?.Fl]_\T[!E. male grunﬂl’uthcrs? To tﬂkﬁ a
Darwin® (* Hevue sme““,ﬁ[luu" tase with ordinary animals as
TFab., 1875, 5]_ .ﬁﬁb‘-}, “;th}iuu; nearly parnllel as possible: if g
« apparently  baviog = Te s remﬂ: B of any white uadruped
much on the subjects objects —or bird were crossed v 4 male
that as thevmales of social bees  of o black Lreed, and the male
are known to be produced from  and female offapring were painsd
unfertilised ova, they could not  together, will it be pretendeod
transmit new characters &0 their  that the grandehildren would
male offspring. This 18 an - mot inherit a tendency to black-
extraordinary _objeetion. A messfrom their malesrand father?
fornale hee fertilised by 4 I“""]"- The acquirement of new charac-
which presented some clm}ﬁﬂtﬁr ters by the sterile worker-bees
facilitating the union of e isamuch rore diffienlt case, but
goxes, or rendering him ?11.0;3 1 have shidesvourid o shbsia
attractive to_the female, “.E]m my *Origin of Species, how
lay czgs which would prﬁml umw these storiln beings are subjegted
only femnles; but these r}"}iilln__, £ Lh” power of natural selection.
females wonld next year E:E e Wuoted by Westwood,
males; and will it be pretend Modern Class of Tnsects,’ vol.
that such males would notin= i p 274
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the point of a needle, emits the proper sound. It is
rather surprising that both sexes should have the
power of stridulating, as the male is winged and the
female wingless. It is notorions that DBees express
certain emotions, as of anger, by the tone of their
humming ; and according to H. Miiller .(p. 80), the
males of some species make a peculiar singing noise
whilst pursning the females.

Order, Coleoptera (Beetles). — Many beetles are
colonred 5o as to resemble the surfaces which they habi-
tunlly frequent, and they thus escape detection by their
enemies. Other species, for instance diamond-beetles,
are ornamented with splendid colours, which are often
arranged in stripes, spots, erosses, and other elegant
patterns. Such colours ecan hardly serve directly as a
protection, except in the case of certain flower-feeding
species ; but they may serve as a warning or means of
recognition, on the same principle as the phosphores-
cence of the glow-worm. As with beetles the colours
of the two sexes are generally alike, we have mo
evidence that they have been gained through sexual
selection; but this is at least possible, for they may
have been developed in one sex and then transferred
to the other; and this view is even in some degree
probable in those groups which possess other well-
marked secondary sexual characters. Blind beetles,
which eannot of course behold each other’s be:ﬂ.ut}-‘,
never, a8 I hear from Mr. Waterhouse, jun., exhibit
bright colours, though they often have polished conts;
but the explanation of their obseurity may be that they
generally inhabit caves and other obscure stations.

Some Longieorns, especially certein Prionide, offer

2a2



452 THE DESCENT OF AN, Pant IL

an exception to the rule that the sexes of beetles do not
differ in colonr. Most of these insects are large and
gplendidly coloured. The malesin the genus Pyrodes,®
which I saw in Mr. Bates’s collection, are gzenerally
redder but rather duller than the females, the latter
being coloured of a more or less splendid golden-green.
On the other hand, in one species the male is golden-
green, the female being richly tinted with red and
purple. In the genus Esmeralds the sexes differ so
greatly in colour that they have heen ranked as
distinet species ; in one species both are of a beantiful
shining green, but the male has a red thorax. On the
whole, as for as I could judge, the females of those
Prionide, in which the sexes differ, are coloured mora
richly than the males, and this does not accord with
the common rule in regard to colour, when acquired
through sexual selection. Ll

A most remarkable distinetion between the sexes of
many bootles is 1]:1_-.\_14:]:{.1!(1 ]Jﬂ' the gruut horngs whiclh
rize from the head, thorax, and elypeus of the males;
and in some few cases from the under surface of the

B Pyredes puleherrignus, in I'n.m'l]}:' of T-mglcm‘nﬂl. Messrs,
which the sexes differ wmunlf-u- K, Trimen and Waterhouse,
“““1:],.. b been desoribed by jun,, inform me of two Lamellj-

Mr. Bates in * Transact. Ent.
Eor,! 186G, p. 60, T will specily
the few other cases jo which 1
have heard of o difference in
colour between the sexes ol
beetles,  Kirky and Sk.q:uce
(¢ Introduct.  to Entomologs,’
vol, fii. . 401) mention a Can-
tharis, Melos, Rbagiun, and the
Leptura testucea ; the male of
the latter beine testaceons, with
n black thorax, and the funale
of o dull red all over. These
two latter beetles belong to the

corns, viz., & Peritrichin and
Triching, the male of the latter
being more obseurely colonred
then the' female. In  Tilfus
efongatus 1he male is black, and
the female always, as it iz
believed, of a dark blue eolonr,
with a red thomax, The male,
also, of Ovsodeena afra, ns 1
hear from Mr, Walsh, is blgek,
the female (the so-called O
ruficollis)  laving a  rufoas
thorax.



Car, X, COLEOFPTERA. 453

body. These horng, in the great family of the Lamelli-
corng, resemble those of varions quadrupeds, such as
stags, thinoceroses, &e., and are wonderful both from
their size and diversified shapes. Instead of deseribing
them, I have given figures of the males and females of
some of the more remarkable forms. (Figs. 16 to 20.)
The females generally exhibit rudiments of the horns
in the form of small knobs or ridges; but some are
destitute of even the slightest rudiment. On the other

‘hand, the horns are nearly as well developed in the

female as in the male of Phanaus laneifer ; and only a
little less well developed in the females of some other
species of this genus and of Copris. I am informed by
Mr. Bates that the horns do not differ in any manner
corresponding with the more important characteristie
differences between the several subdivisions of the

¥
£,
4

Frg. 10, Chalcosams nelas, Upper figurs, male {reduced) ; lower Oguee, female
. (max, size).
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Flg- 11. Coprls fxidis. {Left-laml Agares, males.)

Flg. 12,

Onthoplagus ranglfer, enlarged.
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fumily : thus within the same section of the genus
Onthophagus, there are species which have a single
horn, and others which have two.

In almost all epses, the horns arve remarkable from
their excessive variability ; so that a graduated series
can be formed, from the most highly developed males
to others so degenerate that they can barely be dis-
tinguished from the females. Mr. Walsh® found that
in Phanmua enrnifee the horns were thrice as long in
some males a8 in others. Mr. Dates, after examining
above a hundred males of Onthophagus vangifer (fig.
20), thought that he had at last discovered a species
i which the horns did not vary ; but further research
proved the contrary.

The extraordinary size of the horns, and their widely
different strocture in closely-allied forms, indicate that
thﬂj‘ have been formed for some purpons ; bt their
excessive variability in the males of the same species
leads to the inference that this purpose cannot be of a
definite nature. The horns do not show marks of
friction, as if used for any ordinary work, Bome
authorg suppose*® 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 obvions conjecture is that they are used by
the males for ﬁgl::ting together ; but the males have
never been ohserved to fight; nor could Mr. Bates,
after a eareful examination of numerous species, find
any sufficient evidence, in their mulilated or broken

BT P Entomolog, Soe. of duct. Entomolog.’ vol. iii. p,
Philadelphia,’ 1564, [n 228; a0,
® Kirby and Spence, * Intro-
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condition, of their having been thus used. If the
males had been habitual fighters, the size of their
bodies would probably have been increased through
sexunl selection, o as to have exceeded that of the
females ; but Mr. Bates, after comparing the two sexes
in above a hundred species of the Copridee, did not find
any marked difference in this respect amongst well-
developed individuals. In Lethrus, moreover, a beetle
belonging to the same great division of the Lamelli-
corns, the males are known to fight, but are not pro-
vided with horns, though their mandibles are much
" larger than those of the female,

The conclusion that the horns have been acquired
ns ornaments is that which best agrees with the fack
of their Laving been so immensely, yet not fixedly,
developed,—as shewn by their extreme variability in
the same species, and by their extreme diversity in
closely-allied species. This view will at first appear
extremely improbable; but we shall hereafter find
with many animals standing much higher in the scale,
namely fishes, amphibians, reptiles and birds, that
various kinds of ecrests, knobs, horns and combs have
been developed apparently for this sole purpose.

The males of Onitis fureifer (fig. 21), and of some
other apecieg of the genus, are furnished with singular
projections on their anterior femora, and with-a great
fork or pair of horns on the lower surface of the
thorax. Judging from other insects, these may aid the
male in clinging to the female. Although the males
have not even a trace of a horn on the upper surface
of the body, yet the females plainly exhibit a rudiment
of a single horn on the head (fig. 22, a), and of a crest
() on the thorax, That the slight thoracic crest in
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the female is a rudiment of a projection proper to the
male, thongh entirely absent in the male of this
particular epecies, is elear: for the female of Bubas
bison (a genus which comes next to Onitis) has a

Fig. 22, Lef-hand fgnre, male of Onitis fureifer, viewed
laterally. Right-hand figore, female. o, Rsdiment of

Flg- 21, Onitis furciier, gephalic born, I Trace of theracie horn or crest.

mabe viewed from be-
neath,

similar slight erest on the thorax, and the male bears
a greab prnject.iuu in the same situation. Bo, again,
there can hardly be a doubt that the little point (a) on
the head of the female Onitis fureifer, 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 Phan=us (fig. 18).

The old belief that rudiments have been ecreated to
complete the gcheme of nature is here so far from
holding good, that we have a eomplete inversion of
the ordinary state of things in the family. We may
reasoinbly suspect that the males originally bore horns
and transferred them to the females in a rudimentary
condition, as in so many other Lamellicorns. Why the
mples subsequently lost their horns, we ]:nmr‘nurt ; but
this may have been caused through the principle of

owing to the development of the large

compensation,
e lower surface; and as

horns and projections on the
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these are confined to the males, the rudiments of the
upper horns on the females would not have been thus
obliterated. "

The eases hitherto given refer to the Lamellicorns,
but the males of some few other beetles, belonging to
two widely distinet groups, namely, the Curenlionidme
and Staphylinide, are furnished with horns—in the
former on the lower surface of the body,” in the latter
on the upper.surface of the head and thorax. In the
Staphylinidse, the horns of the males nre extraordinarily
variable in the same species, just as we have geen with
the Lamellicorns. In Siagonium we have a ense of
dimorphism, for the males ean be divided into two sets,
differing greatly in the size of their bodies and in the

Fig. 23, Bledlus tanras, magnificd.  Left-hand fgure, male; right-land fgure, female.

development of their horns, without intermediate
gradations, In a species of DBledins (fig. 23), also
belonging to the Staphylinide, Professor Westwood
states that, “ male specimens ean be found in the same
¢ Jocality in which the central horn of the thorax is
 yery large, but the horns of the head quite rudimen-
“ tal ; and others, in which the thoracic horn is'much
s shorter, whilst the protuberances on the head are
“long,” % Here we apparently have a case of compen-

“ Kirby and Spence, ‘Intro-  nium, p. 172, In the Dritith
duct. Entomolog.’ vol, il 1 Musenm I noticed oné male
524, specimen 4f Siagoninm in an

7 ¢ Modern Classification of  intermediate condition, so that
Insects, vol. i. po 172 : Singo- the dimorphism is not steict.

=
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sation, which throws light on that just given, of the
supposed loss of the npper horns by the males of Onitis.

Law of Battle—Some male beetles, which seem ill-
fitted for fighting, nevertheless engnge in conflicts for
the possession of the females. DMr. Wallace ® saw two
males of Leptorkynchus angustatus, a linear beetle with
a much elongated rostrum, “ fighting for a female, who
“stood close by busy at her boring. They pushed at
“ each other with their rostra, and elawed and thumped,
“apparently in the greatest rage.” The smaller male,
however, “scon ran away, acknowledging himself
“wvanguished.” In some few cases male beetles are well
adapted for fighting, by possessing great toothed
mandibles, much larger than those of the females.
'I_Lhiﬂ is the ease with the common stag-beetle (Lucanus
cervits), the males of which emerge from the pupal
state about a week before the other sex, so that several
may often be seen pursning the same female. At this
season they engage in fiorce conflicts. When Mr. A
H. Davis ® enclosed two males with one female in a
box, the larger male severely pinched the smaller one,
until he regipned his pretensions. A friend informs
me that when o boy he often put the males together to
sée them fight, and he noticed that they were much
bolder and fiercer than the females, as with the higher
animals. The males would seize hold of his finger, if
held in front of them, but not o the females, althongh
they have stronger jaws. The males of many of the
Lucanidse, us well as of the sbove-mentioned Leptorhyn-

™t The Malay Archipelago,’  vol. i. 1833, p. 82 See alwo on
vol. ii, 1888, p, 276, Riley, the couflicts of this species,
Sixth “Report on insects of Kirby and Spence, ibid. vol. iii.

Missouri,’ 1874, p. 115. p. 8l4; and Westwood, ibid,
. ‘Entnmn]ugiml Magazine,  wol i 187,
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chus, are larger and more powerful insects than the
females. The two sexes of Lethrus cephalotes (one of
the Lamellicorns) inhabit the same burrow; and the
male has larger mandibles than the female, If, during
the breeding season, a strange male attempts to enter
the burrow, he is attacked ; the female does not remain
passive, but closes the mouth of the burrow, and en-
courages her mate by continually pushing him on from
behind ; and the battle lasts until the agpressor is killed
or runs away.”” The two sexes of another Lamellicorn
beetle, the Ateuchus cicatricosus, live in pairs, and seem
much attached to each other; the male excites the
females to roll the balls of dung in which the ova are
deposited ; and if she is removed, he becomes much
agitated, If the male is removed the female ceases all
work, and as M. Brulerie™ believes, would remain on
the same spot until she died.

The great mandibles of the male Tueanide are
extremely variable both in size and structure, and in
this respect resemble the horns on the head and thorax
of many male Lamellicorns and Btaphylinide. A
perfect series can be formed from the best-provided to
the worst-provided or degenerate males. Although the
mandibles of the common stag-beetle, and probably of
many other species, are used as efficient weapons for
fighting, it is doubtful whether their great size can
thus be accounted for. We have seen that they are
used by the Lucanus elaphus of N. America for seiz-
ing the female. As they are so conspienous and so
elegantly branched, and as owing to their great length

™ Quoted from I"i-*:clif"- Lu ::*'11':"1(“3,’ 1866, as quoted in
‘Thiet. Class. d'Hist. Nat," tom. v|:|-1.|1'|.l'.l:|.lll|I of Tmrel.' h}" AL
x. . 824, Murray, 1868, p. 135.

i epAnn, Socc. Entomolog.
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they are not well adapted. for pinching, the suspicion
hos erossed my mind that they may in addition serve
as an ornament, like the horns on
the head and thorax of the varions
species above described. The
male Chiasognathus Grantii of B,
Chile—a splendid beetle belong-
ing to the same family—has enor-
monsly developed mandibles (fig.
24); he is bold and pugnacions;
when threatened he faces round,
opens his great jaws, and at the
same time stridulates loudly. But
the mandibles were not strong
encugh to pinch my finger so as
to caunse actunl pain.

Sexual selection, which implies
the possession of considerable per-
ceptive. powers and of strong
passions, seems to have been more
eflective wjth the Lamellicorns
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 ; many
have the power of stridulating

when exeited ; many are furnished
with the most

extraordinary
horns, apparently for the sake of F=2- Chinsegnathus Granti,

. raduedl. Emﬂrurum.nulrr-.
mrnament ; and some, which ara o™ e female.

dinrnal in their habits, are gorgeonsly coloured.
Lastly, several of the largest beetles in the world
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belong to this family, which was placed by Linnmus

and Fabricius at the head of the Order.™

Stridulating organs—Deetles belonging to many
and widely distinet families possess these organs.
The sound thus produced can sometimes be heard at
the distance of several feet or even yards,™ but it is
not comparable with that made by the Orthoptera.
The rasp generally comsists of a narrow, slightly-
raised snrface, crossed by very fine, parallel ribs,
gometimes so fine as to cause iridescent colours, and
having a very elegant appearance under the miero-
scope. In some cases, as with Typhoeus, minute,
bristly or scale-like prominences, with which the whole

surrounding surface is covered in approximately

parallel lines. conld 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 an
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 aeross the rasp, or conversely the Tasp across
the seraper. ;

These organs are situated in widely different posi-
tions. In the carrion-heetles (Necrophorus) two
parallel rasps (v, fig. 25) stand on the dorsal surfage
of the fifth abdominal segment, each rasp ™ consisting
of 126 to 140 fine ribs. Theseribsare seraped against
the posterior margins of the elytra, a small portion

™ Westwood, * Modern Class? 13?0, mo14.
vol. . p. 184, ‘ Landois, ¢ Zeitschri .
™ Wollaston, *On cerfain  wiss. Zoolog' B. ivﬁ??&?ms{
Musical Curculionidas, *Annoals 127, s
and Mag. of Mat. Hiat. vol. vi.

——
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of which projects beyond the general outline. In
many Crioceridm, and in Clythra 4-punctata (one of the
Chrysomelids), and in some Tenebrionidem, &e.,™ the
rasp is seated on the dorsal apex of the abdomen, on
the pygidinm or pro-pygidium, and is seraped in the
same manner by the elytia. In Heterocerus, which
belongs to another family, the rasps are placed on the
sides of the first abdominal segment, and are scraped
by ridges on the femora™ In certain Cureulionidss

Hocpophorns {from Landods). 7. The twe raspa. Left-band fizuce, part of

Flg. a5 0
the rasp highly magmifled.

and Carabidm,”” the parts are completely reversed in
position, for the rasps are seated on the inferior surface

™ T am greatly indebted to
Mr. G. . Crotch for having
gent mie many prepared speci-
mens of various beetles helong-
ing to these three families and
to others, as well as for valuable
information.  He belicves that
the power of siridulation in the
Clypthra has not been previously
observed, I am also much in-
debted to Mr E. W. Jansom,
for information and specimens,
1 may add that my som, Mr. I
Darwin, finda that Dermesfes
gurinis  stridolates, but  ha
gonrched in vain for the ap-

tatis.  Beolytus has lately
men' described by Dr. Chapmnan
at o stridulator, in the * Entomo-

logist’s Monthly Magazine,' vol,
¥i. pe 1500

% Schitdte, tronslated  in
¢ Avnals and Mag. of Nat, Hist”
vol. xx. 1867, p. 47,

T Westring has  described
(Kroyer, * Natnrhist. Tidskrift,!
1. il 1848-49, p. 334) the
gtridulating organs in these two,
ns woll as in other families. In
the Carabidee I have examined
Lilaphrus uliginosus and Hlethisa
multipunctatn, sent to me by Mr.
Crotelh. In Blethisa the trans-
vorse ridees on the furrowed
border of the sbdominal seg-
ment de not, as far as T could
judge, come into play in

seraping the rasps on the elytra.
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of the elytra, near their apices, or along their outer
marging, and the edges of the abdominal segments
gerve as the serapers. In Pelobius Hermanni (one of
Diytiseide 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
horny margin of the abdomen being
seraped against the rasps. In a great
number of long-horned beetles (Longi-

otherwise, the rasp being on the meso-
thorax, which is rubbed hgainst the
- pro-thorax ; Landois counted 238 very
fine ribs on the rasp of Cerambyx heras.
Many Lamellicorns have the power
of stridulating, and the organs differ
5 greatly in position. Bome species stri-
¥ie. 26, Hindtegor dulate very loudly, so that when NMr.
riun o taniotes, 1. Smith caught a Trow sabulosus, a
r. Hosp, & Doxo.
#.vemur, £ Tib. gamekeeper, who stood by, thnug'ht
e B he had canght a mouse; but I failed
to discover the proper organs in this beetle. In Geo-
trupes and Typheeus, a narrow ridge runs obliquely
ALTORS (j" f[g. Eﬂ} the ebza of each hiﬂ&—lﬂg l:].lﬂ.?illg
in @ stercorarius 84 ribs), which is scraped by a
specially projecting part of one of the abdominal seir-
ments, In the nearly allied Coprds lunaris, an exces-
sively narrow fine rasp runs along thesutural margin
of the elytra, with another short rasp near the basal
outer margin; but in some other Coprini the rasp is

cornia) the organs are situated quite

—
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seated, according to Leconte,™ on the dorsal surface of
the abdomen. In Oryetes it is seated on the pro-
pryeidinum; and, according to the same entomologist,
in some other Dynastini, on the under surface of the
elytra. Lastly, Westring states that in Omaloplia
brunnea the rasp ia placed on the pro-sternum, and the
seraper on the meta-sternum, the parts thus ocoupying
the under surface of the body, instead of the upper
gurface as in the Longicorns.

We thus see that in the different coleopterous
families the stridulating organs are wonderfully
diversified in position, but not mueh in strueture
Within the same family some species are provided
awith these orguns; and others are destitute of them.
This dwersﬂ.jr is intelligible, if we suppose that
originally various beetles made a shuffling or hissing
noise by the rubbing together of any hard and réugh
parts of their bodies, w]nr:l] happened to be in econtact ;
and that from the noise thus produced being in some
way useful, the rough surfaces were gmdunlly de-
veloped into regular stridulating organs. Some
beetles as they move, now produce, either intention-
ally or unintentionally, a shuffling noise, without
possessing any proper organs for the purpose. Mr.
Wallace informs me that the Euchirus longimanus (a
Lamellicorn, with the anterior legs wonderfully
elongated in the male) “ makes, whilst moving, a low
“hissing sound by the protrusion and contraction of
¢ the abdomen ; and when seized it produces a grating
¢ gound by rubbing its hind-legs against the edges of

% T am indebted to- Mr, fIntroduction to Entomelegy,'
Walsh, of Illincis, for having pp 101, 143.
gant me extracts from Leconte's

VoL, L 2 u
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“the elytra” The hissing sound is clearly due to a
NATTOW TASp running along the sutural margin of each
elytron ; and I could likewise make the grating sound
by rubhing the shagreened surface of the femur against
the granulated margin of the corresponding elytron ;
but I could not here detect any proper rasp; nor is it
likely that I could have overlooked it in so large an
insect. After examining Cychrus, and reading what
Westring has written about this beetle, it seems very
doubtful whether it possesses any true rasp, though it
hay the power of emitting a sound.

From the analogy of the Orthoptera and Homoptera,
I expected to find the stridulating organs in the
Coleoptern differing aceording fo sex; but Landois,
who has carefully examined several species, observed
no such difference ; nor did Westring ; nor did Mr. G.
B. Croteh in preparing the many specimens which he
had the kindness to send me. Any difference in these
organs, if slight, would, however, be difficult to detect,
on account of their great variability. Thus, in the first
pair of specimens of Necrophorus humator and of Pelobins
which I examined, the rasp was considerably larger in
the male than in the female; but not so with sne-
ceeding specimens.  In Geotrupes steveorarius the rasp
appeared to me thicker, opaquer, and more prominent
in three males than in the same number of females;
in order, therefore, to discover whether the sexes
differed in their power of stridulating, my son, Mr. F,
Darwin, collected fifty-seven living specimens, which
he separated into two lote, according as they made a
greater or lesser noise, when held in the same manner.
He then examined all these specimens, and found that
the males were very nearly in the same proporfion
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to the females in both the lots. DMr. F. Smith has
kept alive numerous specimens of Monoynchus pseuda-
eori (Carculionidm), and is convinced that both sexes
stridulate, and apparently in an equal degree.
Nevertheless, the power of stridulating is certainly
a sexual character in some few Coleoptera. Mr. Crotch
discovered that the males alone of two species of
Heliopathes (Tenebrionidem) possess stridulating organs.
I examined five males of H. giblbus, and in all these
there was a well-developed rasp, partially divided into
two, on the dorsal surface of the terminal abdominal
segment ; whilst in the same number of females there
wias not even a rudiment of the rasp, the membrane of
this segment Dbeing transparent, and mueh thinner
than in the male. In M. erilirafostrinfus the male has
a similar rasp, excepting that it is not partially divided
into two portions, and the female is completely desti-
tute of this organ; the male in addition has on the
apical margins of the elytra, on each side of the suture,
three or four short longitudinal ridges, which are
crogsed by extremely fine ribs, parallel to and re-
sembling those on the abdominal rasp ; whether these
ridges serve as an independent rasp, or as a scraper for
the abdominal rasp, I could not decide: the female
exhibits no trace of this latter structure. i
..'lgain_, in three grcci@s of the Lamellicorn genus
Oryotes, we have o nearly parallel case. In the females
of U. gryplus and nasicornds the ribs on the rasp of the
pro-pygidinm are less continuons and less distinet than
i the males; but the chief difference is that the whole
upper surface of this segment, when held in the proper
light, is seen to be clothed with hairs, which are absent
or are represented by exeessively fine down in the
2m2
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males. Tt should be noticed that in all Coleoptera the
effective part of the rasp is destitute of hairs. In O.
senegalensis the difference between the sexes is more
gtrongly marked, and this is best seen when the proper
abdominal segment is cleaned and viewed as a trans-
parent object. In the female the whole surface i
covered with little separate crests, bearing spines;
whilst in the male these crests in proceeding towards
the apex, become more and more confluent, regular,
and naked; so that three-fourths of the segment is
covered with extremely fine parallel ribs, which are
quite absent in the female. In the females, however,
of all three species of Oryctes, a slight grating or
stridulating sound is produced, when the abdomen of &
softened specimen is pushed backwards and forwards.
In the caze of the Heliopathes and Oryetes there can
hardly be a doubt that the males stridulate in order to
call or to excite the females; but with most beetles
the stridulation apparently serves both sexes as a
mutual call. Beetles stridulate under various emotions,

in the same manner as birds use their voices for many

purposes besides ginging to their mates, The great
Chiasognathus stridulates in anger or defiance; many
gpecies do the same from distress or fear, if held s=o
that they cannot escape ; by striking the hollow stems
of trees in the Canary Islands, Messrs. Wollaston and
Orotel” were able to discover the presence of beetles
belonging to the genus Acalles by their stridulation.
Lastly, the male Ateuchus stridulates to encourage the
female in her work, and from distress when she is
removed.” RHome naturalists believe that beetles make

% M. P. de Iz Broleris, as guoted in * Journal of Travel,” A.
Murray, vol. 1. 1808, p. 135.

f—
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this noise to frighten away their enemies; but I can-
not think that a quadruped or bird, able to devour a
large beetle, would be frightened by so slight a sound.
The belief that the stridulation serves as a sexual call
is gupported by the fact that death-ticks (Anobium
tessellafum) are well known to answer each other's
ticking, and, as I have myself observed, a tapping noize
artificially made. Mr. Doubleday also informs me that
he has sometimes observed a female ticking,” and in
an hour or two afterwards has found her united with a
male, and on one oceasion surronnded by several males.
Finally, it is probable that the two sexes of many kinds
of beetles were at first enabled to find each other by
the slight shufling noise produced by the rubbing
together of the adjoining hard parts of their bodies;
and that as those males or females which made the
greatest noise succeeded best in finding partners,
rugosities on various parts of their bodies were gradu-

ally developed by means of sexual selection into true
stridulating organs,

*® According 1o Mr. Double-
ﬂu}r, *“the noise is produced by
5, the insect raising itself on its
= leas g high as it con, and then
o 2uriking its thorax five or six

Umes, in  rapid

£ BUGCession

" :

agnin 5

“1.3]:.': lft  the substance upon
Chat 38 Csittine™  Faor

references om this Bl

. : ject seo
Landois, ¢ Zeitsehrif; I'liF'I wissen,

Toolog.! B. xvii. 5. 131, Oliver
gays (as quoted Ly Kirby and
Spence, * Introduct’ vol. 1i. p
3950 that the female of Pimeliz
striats produces a rather loud
sound by striking her abdomen
agninst any hard substance,
wand that the male, obedient
# 44 this call, soon attends her,
“and they pair.”
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CHAPTEE XI.
Insects, contined —OnpER LEPIDOPTERA,
(DUTTERFLIES AXD MOTHS.)

Courtship of butterflies—DBattles—Ticking noise—Colours commen
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—Colours of mothe—Display—TPerceptive powers
of the Lepidoptera—Varinbility—Causes of the difference in
eolour between the males and females—Mimiery, female butter-
flies more brilliantly coloured than the males—Bright colours of
eaterpillars—Summary and eoneluding remarks on the secondary
sexual charncters of insects—DBirds and insects compared.

Ix this great Order the most interesting points for us
are the differences in colour between the sexes of the
same species, and between the distinct species of the
same genus. Nearly the whole of the following chap-
ter will be devoted to this subject; but T will first
make a few remarks on one or two other points.
Several males may often be seen pursuing and erowding
round the same female, Their courtship appears to be
a prolonged affair, for T have frequently watched one
or more males 1'airuuc1:ting round & female until T was
tired, without seeing the end of the conrtship,  Mr.
A, G. Butler also informs me that he has several times
watched a male courting a female for a full quarter of
an hour; but she pertinacionsly refused him, and ab
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last settled on the ground and closed Ler wings, so as
to escape from his addresses.

Although butterflies are weak and fragile creatures,
they are pugnacious, and an Emperor butterfly ! has
been captured with the tips of its wings broken from
a conflict with another male. Mr. Collingwood, in
gpeaking of the frequent battles between the butterflies
of Borneo, says, “ They whirl round each other with
“ the greatest rapidity, and appear to be ineited by the
¢ greatest ferocity.”

The Ageronia feronia makes a noise like that pro-
duced by a toothed wheel passing under a spring eatch,
and which can be heard at the distance of several
yards: I noticed this sound at Rio de Janeiro, only
when two of these butterflies were chasing each other
in an irregular course, so that it is probably made
during the courtship of the sexes.”

Some moths also produce sounds; for instance, the
males of Thecophora fovea. On two occasions Mr. F,
Buchanan White® heard a sharp quick noise made by
the male of Hylophila prasinana, and which he believes
to be produced, as in Cicada, by an elastic membrane,
furnished with a musele. He quotes, also, Guende,
that Setina produces a sound like the ticking of a
watch, apparently by the aid of “two large tympani-
at the hase of tho front wings,

V Apadure Tris ; * The Ento-
mologist’s Weekly Intelligence,”
1868, p. 189, For the Bornean
ButterHies, seo C. Collingwood,
i Rambles of & Naturnlist,’ 1808,
1 183
. 2 Bee my *Jourmal of Re-
gearches, 1845, p 83, Mr,
Poubleday lLos detected (F Proe.
Ent. Boo! March S, 1845, p,
123) a peculiar membrancus sue

which i prolally conneered
with the produstion of the sound.
For the ease of Thecophora,
BEE ‘ZuaE-.-ﬁ-:_"icﬂl Record, 1860,
p- 401, For Mr. Buchanan
White's observations, *The
Beottish Naturalist,’ July 1872,
p. 214.

3¢ 'he Scottish Naturalist,?
July 1872, p. 213,
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¢ form vesicles, situated in the pectoral region ;™ and
these “are mueh more developed 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 Sphinz moths, is
pecnliar to the males;* and in the higher classes we
shall meet with many instances of the males alone
being odoriferouns.

LEvery one must have admired the extreme beanty of
many butterflics and of some moths; and it may be
agked, are their colours and diversified patterns the
result of the direet 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 colonrs being widely different in
the males and females of certain species, 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, and painted lady (Vanesse), as well ag many
others, the sexes are alike. This i3 also the case with
the magnificent Heliconidm, and most of the Danaidm
in the tropics. DBut in certain other tropical groups,

¢ ¢ Zoological Record,” 1860,"p, 847,

-
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and in some of onr English butferflies, as the purple
emperor, orange-tip, &e. (dpatura Iris and Anthocharis
eardamines), the sexes differ either greatly or slightly
in colour. No language suffices to deseribe the splen-
donr 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 Epiealia, Mr. Bates, to whom I
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
butterflies), and which, therefore, eannot have been
differently affected by external conditions.* TIn nine
of these twelve species the males rank amongst the most
brilliant of all butterflies, and differ so greatly from
the comparatively plain females that they were formerly
placed in distinet 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 geveral 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 descended from an ancestral form which was
coloured in nearly the same manner, In the tenth
species the female still retains the same geuer?l
colonring, 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

; . Dates's paper regard to Diadema, in ¢ Transact.
i r:lﬁ:f:ua}fizt..}%—-nc. 2E l'hillndI-j- Entomalog. Boe. of Lendon,
lﬁm 1 1865, p. 206, Also Mr. 1869, p. 278
Wnlinm on the same subject, In
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and twelfth species, the females depart from the nsual
type, for they are gaily decorated almost like the males,
but in a somewhat less degres, Hence in these two
latter species the bright colours of the males secem 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 parent-
form of the genus. The sexes in these three cases
have thus been rendered nearly alike, though in an
opposite manner. In the allied genus Eubagis, both
sexes of some of the species are plain-coloured and
nearly alike ; whilst with the greater number the males
are decorated with beantiful metallic tints in a diversi-
fied manner, and differ much from their females. The
females thronghout the genus retain the same general
style of colouring, g0 that they resemble one another
much more closely than they resemble their own males.

In the genus Papilio, all the species of the Mneas
group are remarkable for their conspicuous and
sirongly contrasted colours, and they illustrate the
frequent tendency to gradation in the amount of differ-
ence between the sexes. In a few species, for instance
in P. ascanius, the males and females are alike; in
others the males are either a little brighter, or very
much more superb than the females. The genus
Junonia, allied to onr Vanessw, offers a nearly parallel
CAse, for alt.]]uug}_l. the sexes of most of t]‘ll} ﬂl‘jee.iﬁs
resemble each other, and are destitute of rich colours,
yet in certain species, as in J, anone, the male is rather
more bright-coloured than the female, and in a few
(for instance J. andremiaja) the male is so different
from the female that he might be mistaken for an
entirely distinet species.
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Another striking case was pointed out to me in the
British Museum by Mr. A. Butler, namely, one of the
tropical American Theele, in which both sexes are
nearly alike and wonderfully splendid; in another
species the male iz coloured in a similarly gorgeous
manner, whilst the whole upper surface of the female
is of o dull uniform brown. Our eommon little English
blue butterflies of the genus Lycmna, illustrate the
various differences in colour between the sexes, almost
as well, though not in so striking a manner, as the
above exotic genera, In Lyemna agestis both sexes
have wings of a brown colour, bordered with small
ocellated orange spots, and are thus alike. In L. agon
the wings of the male are of a fine blue, bordered with
black, whilst those of the female are brown, with a
gimilar border, closely resembling the wings of L. agestis.
Lastly, in L. arfon both soxes are of a blne colour and
are very like, though in the female the edges of the
wings are rather duskier, with the black spots plainer;
and in a bright blue Indian species both sexes are still

more alike. A
I have given the foregoing details in order to show,

in the first place, that when the sexes of butterflies
differ, the male as a general rule is the more beautiful,
and departs more from the usual type of colonring ‘oi'
the group to which the species belongs. Hence in
most groups the females of the several species resemble
each other much more elosely than do the males. In
come cases, however, to which I shall hereafter allude,
the ‘females are coloured more splendidly than the
" males. In the second place, these details hn:ve. been

to bring clearly before the mind that within the

given
game genus, the two sexes frequently present every
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gradation from no difference in colour, fo so great a
difference that it was long before the two were placed
by entomologists in the same genus. In the third place,
we have seen that when the soxes nearly resemble eacl
ﬁﬂ_H_'-J_', thiis ipears dug eithor to the male hnving
transferred his colours to the female, or to the male
having retained, or perhaps recovered, the primordinl
colours of the group. It also deserves notice 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 degree, the
females almost invariably exhibit some degree of beanty.
From the many cases of gradation in the amount of
difference between the sexes, and from the prevalence
of the same general type of coloration throughont
the whole of the same group, we may conclude
that the causes have generally been the same which
have determined the brillinnt colouring of the males
alone of some species, and of both sexes of other
HPEGIEH,

As so many gorgeous butterflies inhabit the tropics,
it hag often been supposed that they owe their colours
to the great heat and moisture of these zones; but Mr,
Bates" has shown by the comparizon of various elosely-
allied groups of insects from the temperate and tropical
regions, that this view eannot be maintained ; and the
evidence becomes conclusive when brilliantly-colonred
males and plain-coloured females of the same species
inhabit the same district, feed on the same food, and
follow exactly the same habits of life. Even when the,
sexes resemble each other, we ean hardly believe that
their brilliant and beantifully-arranged colours are the

® “The Naturalist on the Amazons,’ vol, i, 1563, p. 19,



=

Crar, XL BUTTERFLIES AND MOTHS. 477

purposeless result of the nature of the tissues and of
the action of the surrounding conditions.

With animals of all kinds, whenever colour has besn
modified for some special purpose, this has been, as far
118 we can judge, either for direct or indirect protection,
or a8 an attraction between the sexes, With many
species of butterflies the nupper surfaces of the wings
are obscure; and this in all probability leads to their
escaping observation and danger. Dut bubterflies
would be particularly liable to be attacked by their
enemies when at rest; and most kinds whilst resting
raise their wings vertically over their backs, so that
the lower surface alone is exposed to view. Henece if
is this side which is often coloured so as to imitate the
objects on which these insects commonly rest. Dr.
Tassler, I believe, first noticed the similarity of the
closed wings of certain Vanesse and other butterflies
to the bark of trees. Many analogous and striking
facts counld be given. The most interesting one is that
recorded by Mr. Wallace™ of a common Indian and
Qumatran butterfly (Kallima), which disappears like
magie when it settles on a bush ; for it hides its head
and antennme between its closed wings, which, in form,
colour and veining, cannot be distinguished from a
withered leaf with its footstalk. In some other cases
the lower surfaces of the wings are brilliantly cnloulrcd,
and yet are profective; thus in Theela rubi the wings
when closed are of an emerald grce:n,lnndr reaunllhle th_e
voung leaves of the bramble, on which in spring this
butterfly may often be seen geated. It is also remark-

: ine article in  Teallima is given bj:l'[r. W’a!]gce
: E&&tﬁt:ﬁ?ﬁﬁimﬂ* July  in * Hardwicke's ﬁcwncz Guoesip,”
iié‘:;-f p. 10, A woodout of the  Hept. 1867, . 185
iy P "
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able that in very many epecies in which the sexes differ
greatly in colonr on their npper surface, the lower sur-
face is closely similar or identical in both sexes, and
gerves as a protection.’

Althongh the obscure tints both of the upper and
under sides of many butterflies no doubt serve to
concenl them, yet we cannot extend this view to the
brilliant and conspicuous colours on the upper surface

of such species as our admiral and peacock Vanessm,

our white cabbage-butterflies (Pieris), or the great
swallow-tail Papilio which haunts the open fens—for
these butterflies are thus rendered visible to every
living creature. In these species both sexes are alike;
but in the common brimstone butterfly (Gonepterys
vhamnd), the male is of an intense yellow, whilst the
female i much paler; and in the orange-tip (Antho-
charis eardamines) the males alone have their wings
tipped with bright orange. Both the males and
females in these cases are conspicunous, and it is not
eredible that their difference in eolonr should stand in
any relation to ordinary protection. Prof. Weismann
remarks? that the female of one of the Lyecsnee expands
her brown wings when she settles on the ground, and
is then almost invigiblé; the male, on the other hand,
ag if aware of the danger ineurred from the bright
blue of the upper surface of his wings, rests with them
closed ; and this shows that the blue colour eannot be
in any way protective. Nevertheless, it is probable
that conspicuous eolours are indirectly beneficial to
mAny specics, as a warning that they are unpalatable.
For in certain other cases, beauty has been ga.inﬂrf

# Mr. G. Fraser, in * Nature,’ ! ‘Einfluss der Tsclirung aut
April 1871, p. 459, di, Artbildung,! 1872, p. 68
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throngh the imitation of other beantiful 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 acconnt 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 genns;
for both sexes of four or five widely-distributed species
are colonred in nearly the same manner. As in several
previous cases, we may here infer that it is the males
of Anth. cardamines and genufia which have departed
from the usual type of the genus. In the Anth. sara
from California, the orange-tips to the wings have been
Pu.rt-iﬂ]lj’ 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-
eippe, the orange-tips are fully developed in both sexes.
In this Iphias, as pointed out to me by Mr. A. Butler,
the under surface of the wings marvellously resembles
a pale-coloured leaf; and in our English orange-tip,
the nnder surface resembles the flower-head of the wild
parsley, on which the butterfly often rests at night.!
The same reason which compels us to helieva that the
lower surfaces have here been ecolouved for the sake of
protection, 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 Mothe rest motionless during the whole or
‘greater part of the day with their wings depressed ;

1% Bee the interesting observations by Mr. T, W, Wood, *The
Student,! Sept. 18568, p. 51,
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able that in very many species in which the sexes differ
greatly in colour on their upper surface, the lower sur-
face 18 closely similar or identieal in both sexes, and
gerves ag a protection.®

Althoungh the obscure tints both of the upper and
under sides of many bufterflies no doubt serve to
conceal them, yet we cannot extend this view to the
brilliant and conspicuous colours on the upper surface
of such species as our admiral and peacock Vanessm,
our white cabbage-butterflies (Pieris), or the great
swallow-tail Papilio which haunts the open fens—for
these butterflies are thus rendered visible to every
living ereature. In these species both sexes are alike;
but in the common brimstone butterfly (Gonepterys
rhamni), the male is of an intense yellow, whilst the
female is mueh paler; and in the orange-tip (Antho-
eharis eardamines) the males alone have their wings
tipped with bright orange. Both the males and
females in these cases are conspieuous, and it is not
eredible that their difference in colour should stand in
any relation to ordinary protection. Prof. Weismann
remarks,® that the female of one of the Lycmn® expands
her brown wings when she settles on the ground, and
ig then almost invisible; the male, on the other hand,
ag if aware of the danger ineurred from the bright
blue of the upper surface of his wings, rests with them
closed ; and this shows that the blue eolour cannot he
in any way protective. Nevertheless, it is probable
that conspicuous colours are indirectly beneficial to
many species, as a warning that they are nnpalatable.
For in certain other cases, beauty has been gninezf

A Mr. (3. Fraser, in * Nature,’ " ‘Binfluss der Tsolimmg aut
April 1871, p: 459, di. Arthildung,' 1872, p. 55

_— .
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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-distributed 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 genutia which have departed
from the usual type of the genus. In the Anth. sara
from California, the orange-tips to the wings have heen
partinlly 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-
eippe, the orange-tips are fully developed in both sexes.
In this Iphias, as pointed out to me by Mr, A. Butler,
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 butterfly often rests at night!
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 purpose,
especially when this character is confined to the males,

Most Moths rest motionless during the whole or
‘greater part of the day with their wings depressed ;

1 Sge the interesting observations by Me. T. W. Waood, * The
Student,’ Seph. 1868, p. £1,
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and the whole upper surface is often shaded and
coloured in an admirable manner, as Mr. Wallace has
remarked, for escaping detection, The front-wings of
‘the Bombycide and Noctuide," when at rest, generally
overlup and coneeal the hind-wings; 8o that the latter
might be brightly eoloured without much rigk ; and
they are in faet often thus coloured, Dur]'_ug flight,
moths wounld often be able to escape from their
enemies; nevertheless, as the hind-wings are then
fully exposed to view, their bright eolonrs mmust
generally have been acquired at some little risk, But
the following fact shews how eantious we onght to be
in drawing eonclusions on this head. The common
Yellow Under-wings (Triphena) often fly abont during
the day or early evening, and are then congpicuons
from the colour of their hind-wings, It would
naturally be thought that this would be a sonrce of
rl:‘mger; but Mr. J. Jenner Weir believes that it
actnally serves them as a means of escape, for ‘birds
strike at these brightly coloured and fragile surfaces,
instead of at the body. For instance, Mr, Weir turned
into his aviary a vigorons specimen of Triphena
pronuba, which was instantly pursued by a robin; but
the bird’s attention being caught by the eoloured
wings, the moth was not captured until after about
fifty attempts, and small portions of the wings were
repeatedly broken off. He tried the same experiment,
in the open air, with & swallow and 7. fimbria ; but
the large size of this moth probably interfered with
its capture.® We are thus reminded of a statement

U Mr, Wallace in ‘Hard- " See alsg, on his subject,
wicke's Beience Gossipy® Sept.  Mr, Weirs paper in © Tronsact.
1887, p. 193, Ent. Soc.’ 1869, p 23.

]
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made hy Mr. Wallage,? namely, that in the Brazilian
forests and Malayan islands, many common and highly-
decorated butterflies are weak flyers, thongh furnished
with n broad expanse of wing; and they *are often
“eaptured with pierced and broken wings, as if they
“had been seized by birds, from which they had
“escaped : if the wings had been much smaller in
*“ proportion to the body, it seems probable that the
“insect wonld more frequently have been struck or
“pierced in a vital part, and thus the increased
“expanse of the wings may have leen indirectly
“beneficinl.”

Display—The bright colours of many butterflies
and of some moths are specially arranged for display,
#0 that they may be readily seen. During the night
colours are not visible, and there ean be no doubt that
the nocturnal moths, taken as a body, are much less
gaily decorated than butterflies, all of which are
diurnal in their habite. But the moths of certain
families, snch as the Zygmnide, several Sphingi&ae,
Uraniide, some Avetiide and Saturniide, fly about
during the day or early evening, and many of these

&5

are extremely beantiful, being far brighter coloured
“than the strictly nocturnal kinds. A few exceptional

cases, however, of bright-coloured nocfurnal species
have been recorded 4
There is evidence of another kind in regard to

W Westminster Review,' July  relative colours of diurnal and
1B6T, p. 16. nocturnal Lepidopters, see ibid,
i instance, Lithosia: Lut pp. S84 and 39:2: also Harris,
Prof. Westwood {‘ Mixliern Class, ¢ Preatize on the Insects of New
of Insects vol. il, p. 390) seems  England,’ 1842, p, 316,
surprised at this case. On the

YOL. L 21
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display. Butterflies, as before remarked, elevate their
wings when at rest, but whilst basking in the sunshine
often alternately raise and depress them, thus exposing
both surfaces to full view; and although the lower
surface is often coloured in an obsgure manmer as a
protection, yet in many species it is as highly decorated
as the npper surface, and sometimes in a very different
manner, In some tropical species the lower surface 1=
even more brilliantly coloured than the upper'® In
the English fritillaries (Argynndis) the lower surface
alone is ornamented with shining silver. Nevertheless,
as a general rule, the upper surface, which is probably
more fully exposed, is coloured more brightly and
diversely than the lower. Henece the lower surface
generally affords to entomologists the more useful
character for detecting the affinities of the various
species. Fritz Miller informs me that three species of
Castnia are found near his house in 8. Brazil : of two
of them the hind-winps are obscure, and are always
covered by the front-wings when these butterflies are
at rest; but the third species has black hind-wings,
beautifully spotted with ved and white, and these are
fully expanded and displayed whenever the butterfly
rests. Other such cases could be added.

If we now turn to the enormous gronp of moths,
which, as I hear from Mr, Stainton, do not habitually
expose the under surface of their wings to full \-iw.:_,
we find this side very rarely colonred with a brightness
greater than, or even equal to, that of the upper side.

¥ Buch differences between  * Memoir on the Papilionids of

the upper and lower surfaces of  the Malayan Region,” in *I'rans”

the wings of several species of  act. Linn, Soo.’ vol. xxv. part i.
Fapilio. way be seen in the 1865,
Leautiful plates to Mr, Wallace's
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Some exceptions to the rule, either real or apparent,
must be noticed, as the case of Hypopyra!® Mr.
Trimen informs me that in Guenée's great work, three
moths are figured, in which the under surface is much
the more brilliant, For instanee, in the Australian
Gastrophora the npper surface of the fore-wing is pale
greyish-ochreous, while the lower surface is magnifi-
cently ornamented by an ocellus of cobalt-blue, placed
in the midst of a black mark, surrounded by orange-
yellow, and this by bluish-white. DBut the habits of
these three moths are unknown; so that no expla-
nation ean be given of their unusual style of eolour-
ing. Mr. Trimen also informs me that the lower
surface of the wings in certain other Geometrm !’
and quadrifil Noctum are either more variegated or
more brightly-colonred than the upper surface; but
some of these species have the habit of “holding their
“wings quite erect over their backs, retaining them
“in this position for a considerable fime,” and thus
exposing the under surface to view. Other species,
when settled on the ground or herbage, now and then
suddenly and slightly lift up their wings. Hence the
lower surface of the wings being brighter than the
upper surface in certain moths is not go anomalous as
it at first appears. The Baturniide include some of
the most beantiful of all moths, their wings being
decorated, as in our British Emperor moth, with fine
acelli; and Mr. T. W. Wood'* observes that they
resemble Dbutterflies in some of their movements;
1 Heg Mr. Wormald on this (ome of the Geometrm) in
*moth : ¢ Proc. Ent, Soc,' March  “Iransact. Enb Soc.’ new series,

d, 1808, vol. v. pl. xv. and xvi.
zn“’ﬂuc alen an account of the 18+ Prog, Ent. Soe, of Londen,’

& American genus Erateina  July 6, 1868, p. xxvii.

213
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t for instance, in the gentle waving up and down of
“the wings as if for display, which is more charac-
“ teristic of dinrnal than of nocturnal Lepidoptera.”

It is & singular fact that no British moths which are
brilliantly coloured, and, as far as T can discover,
hardly any foreign species, differ mueh in colour
according to sex ; though this is the case with many
brilliant butterflies. The male, however, of one
American moth, the Satwrnin Io, is deseribed as
having its fore-wings deep yellow, euriously marked
with purplish-red spots; whilst the wings of the
female are purple-brown, marked with grey lines."
The British moths which differ sexunally in colour are
all brown, or of various dull yellow tints, or nearly
white. In several species the males are much darker
than the females,* and these belong to groups which
generally fly about during the afternoon. On the
other hand, in many genera, as Mr. Btainton informs -
me, the males have the hind-wings whiter than those
of the female—of which fact Agrotis ewclamationis
offers a good instance. In the Ghost Moth (Hepialus

® Hurris, ¢ Treatise, &e., edited

Ly Flint, 1862, 1 305,

M For instance, I observe in
wmy son's eabinet that the males
are darker than the females in
the Lasiocemps quercus, Cilo-
wiestis  pelatoria, Hypogyman
dispar, Dasyelhiva  gudifundi,
n.m{ Cyenin mendiox. In this
latter species the difference in
colour between the two sexes i3
strongly marked ; and  Mr,
Wallace informs me that wo
here have, as he belioves, an
ingtance of protective mimicry
confined to one eex, as will

herealter be more fully ex-
pluined. The white female of
the Cycnin resembles the very
common  Spilosome meithnasii,
both sexes of which are white:
and BMr. Btainton observed that
this latter ‘moth was rejected
with utter disgust by a whole
brood of young turkeys, which
were fond of eating other moths
g0 that if the Cyenip was com-
monly mistaken by British bieds
for the Bpilosoma, it would eseape
being devoured, and ita white
deceptive colour would thus bo
highly beneficial,
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humuli) the difference is more strongly marked; the

males being white, and the females yellow with darker

markings.** It is probable that in these cases the

males are thus rendered more conspienons, and more
}_- easily seen by the females whilst flying about in the
i 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 eolonrs
and elegant patterns are arranged 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 ornamented to mo purpose.
We know that ants and certain Lamellicorn beetles are
capable of feeling an attachment for each other, and
that ants recognise their fellows after an interval of
geveral months. Hence there is no abstract improba-

o bility in the Lepidoptera, which probably stand nearly
y or quite as high in the scale as these insects, having
sufficient mental capacity to admire bright ecolonrs.
They certainly discover flowers by colour. The
Humming-bird Sphinx may often be seen to swoop
down from a distance on a bunch of flowers in the
midst of green foliage; and I have been assured by
fwo persons abroad, that these moths repeatedly visit

1 Tt iz remarkable, that in the
Shetland Islands the male of this
moth, instead of differing widely

* from the female, frequently re-
sembles her elosely in  colour
{see Mr. MacLachlan, * Transact.
Hnt, Soc.’ vol. il. 186G, p. 459).
Mr. G. Fraser soggests (*No-

ture,” April 1871, p- 489) that
at the seasom of the year when
the ghost-moth appears in these
northern islands, the whiteness
of the males would mnot be
needed to render them visible to
the females in the twilight night.
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flowers painted on the walls of a room, and wvainly
endeavour to insert their proboseis into them. Fritz
Miiller informs me that several kinds of butterflies in
8. Brazil shew an unmistakable preference for certain
colours over others: he observed that they very often
visited the brilliant red flowers of five or six genera of
plants, but never the white or yellow flowering species
of the same and other genera, growing in the same
garden; and I have received other accounts to the
same effect. As I hear from Mr. Doubleday, the
common white butterfly often flies down to a bit of
paper on the ground, no doubt mistaking it for one of
its own species. Mr. Collingwood ** in speaking of the
difficulty in eollecting certain butterflies in the Malay
Archipelago, states that “a dead specimen pinned upon
“a conspicuous twig will often arrest an insect of the
“game species in its headlong flight, and bring it down
“ within easy reach of the net, especially if it be of
‘ the opposite sex.”

The courtship of butterflies ig, ns hefore remarked, a
prolonged affair. The males sometimes fight together
in rivalry ; and many may be seen pursuing or erowd-
ing round the same female. Unless, then, the females
prefer one male to another, the pairing must be left
to mere chance, and this does not appear probable.
If, on the other hand, the females habitually, or
even occasionally, prefer the more beautiful males, the
colours of the latter will have been rendered brighter
by degreés, and will have been transmitted to hoth

sexes or to one sex, according to the law of inheritance

which has prevailed. The process of sexual selection
will have been mueh facilitated, if the conelusion can
2 ¢ Rambles of a Naturalist in the Chinese Seas,’ 1868, p. 152,

__.p_-‘-'l.
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" be trusted, arrived at from various kinds of evidence
in the supplement to the ninth chapter ; namely, that
the males of many Lepidoptera, at least in the imago
state, greatly exceed the females in number.

Some facts, however, are opposed to the belief that
female butterflies prefer the more beautiful males;
thus, as I have been assured by several collectors,
fresh females may frequently be seen paired with
hattered, faded, or dingy males; but this is a circum-
stance which could hardly fail often to follow from the
males emerging from their cocoons earlier than the
females. With moths of the family of the Bombyeidm,
the sexes pair immediately after assuming the imago
state ; for they cannot feed, owing to the rudimentary
condition of their months. The females, ns several
entomologists have remarked to me, lie in an almost
torpid state, and appear not to evinee the least choice
in regard to their partners. This is the ease with the
common silk-moth (B. mori), as I have been told by
some continental and English breeders. Dr. Wallace,
who bas had great experience in breeding Bombye
eynthin, is convineed that the females evinee no choice
or preference.  He has kept above 300 of these moths
together, and has often found the most vigorons
females mated with stunted males. The reverse
appears to occur seldom; for, as he believes, the
more vigorous males pass over the weakly females,
and are attracted by those endowed with most vita-
lity. Nevertheless, the Bombyeidse, thongh obscurely-
coloured, are dften beantiful 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 attributed their beauty to the females for many
generations having chosen and paired with the more
attractive males. But converse cases occur, thongh
rarely, in which the females are more brilliant than
the males; and here, as T helieve, the males have
selected the more beautiful females, and have thus
slowly added to their beauty. We do not know w]lf
in varions classes of animals the males of some i_ﬂw
species have selected the more beauntiful females 10~
stead of having gladly aceepted any female, as seems
to be the general rule in the animal kingdom ; but 1jf,
contrary to what generally occurs with the Lept-
doptera, the females were mueh more numerons than
the males, the latter would be likely to Piﬂk ouf
the more beantiful femalez. Mr. Butler ghewed s
several species of Callidryas in the British Museum. in
some of which the females equalled, and in others
greatly surpassed the males in beauty ; for the fema}ea-
alone have the horders of their wings suffused with
erimson and orange, and spotted with black. The

plainer males of these species closely resemble eac
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 analogons cases, though
not so marked. The females alone of two species ©
Thecla have a bright-purple or orange pateh on their
fore-wings. In Hipparchia the sexes do not differ
much ; but it iz the female of H. jantra which has &
conspienous light-brown pateh 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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Colias edusa and hyale have ““orange or yellow spots
“on the black marginal border, represented in the males
“only by thin streaks; ” and in Pieris it is the females
which “are ornamented with black spots on the fore-
“wings, and these are only partially present in the
“males.,” Now the males of many butterflies are
known to support the females during their marriage
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 relative beanty.
Thronghout the animal kingdom the males commonly
take the more active share in wooing, and their beauty
seems to have been' inereased by the females having
accepted the more attractive individuals; but with
these butterflies, the females take the more active part
in the final marringe eceremony, so that we may
suppose that they likewise do so in the wooing; and
in this case we can understand how it is that they
have been. rendered the more beauntiful. Mr. Meldola,
from whom the foregoing statements have been taken.
says in eonclusion; “Though I am not convineed of
s the action of sexual selection in producing the colours
¢ of insects, it cannot be denied that these facts ave
« grikingly eorroborative of My, Darwin's views.”

As sexnal selection primarily depends on variability,
a few words must be added on this subjeet. In re-
gpect to colour there is no diffienlty, for any number
of highly variable Lepidoptera could be named. One

= = ¢ Ngture,” April 27th, 1871, ioe. S.H? also L]l_[r. iz, Fm's_er, in

p. 508. Mr. Meldola quotes ¢ Nature, April 20th, 1871, Pe
Tlonzel, in “Soe. Ent. de 489, on the sexunl differences ol
France,! 1887, p 77, on the several Dritish butterflies.

flight of butterflies whilst pair-
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good instance will suffice. Mr. Bates shewed me a
whole seriez of specimens of Papilio sesostvis and P.
childvena ; in the latter the males varied much in
the extent of the beantifully enamelled green patch
on the fore-wings, and in the size of the white
mark, and of the splendid crimson stripe on the
hind-wings; so that there was a great contrast
amongst the males between the most and the least
*gandy. The male of Papilio sesostris is much less
beantiful than of P. ehildrens; and it likewise varies
a little in the size of the green patch on the fore-
wings, and in the oceasional appearance of the small
crimson stripe on the hind-wings, borrowed, as it
would seem, from its own female; for the females of
this and of many other species in the AHneas gronp

possess this crimson stripe. Hence between the -

brightest specimens of P, sesosfris and the dullest of
P, childvenw, there was but o small interval; and it
was evident that as far as mere variability is con-
cerned, there would be no difficulty in permanently
inereasing the beauty of either species by means of
selection, The variability is here almost confined to
the male sex; but My. Wallace and Mr, Bates have
shewn * that the females of some species are extremely
variable, the males being nearly constant. In a future
chapter I shall have oceasion to shew that the bean-
tiful eye-like spots, or ocelli, found on the wings of
many Lepidoptera, are eminently variable. 1 may

% Wallace on the Papilionide  well-marked female varieties, is

of the Malayan ]Tl;glutl. in  given by Mr. Wallace. BSee

* Transact. L;un foc.” vol. xxv. also Mr, Bates, in * Proc. En-

IHG.:, 8, A striking  tomolog, Soc! Nov, 19th, 1866,
fP A rare vunet.v, ‘iiT‘Il."tJ-) - xL

mtnrmeﬂ.mte between two other !

3
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here add that these ocelli offer a difficulty on the
theory of sexual selection; for though appearing to us
g0 ornamental, they are never present in one sex and
absent in the other, nor do they ever differ much in
the two sexes.” This fact is at present inexplicable;
but if it should hereafter be found that the formation
of an ocellus is dne to some change in the tissnes of
the wings, for instance, occurring at a very early
period of development, we might expeet, from what
we know of the laws of inheritance, that it wonld be
transmitted to both sexes, though arising and per-
feeted in one sex alone.

On the whole, althongh many serions objections may
be urged, it seems probable that most of the brilliantly-
coloured species of Lepidoptera owe their colours to
sexual selection, exeepting in certain ecases, presently to
be mentioned, in which conspicuous colours have been
gained through mimicry as a protection. From the
ardour of the male thronghout the animal kingdom, he
is generally willing to sccept any female; and it is the
female which usually exerts a choice. Hence, if sexual
selection has been efficient with the Lepidoptera, the
male, when the sexes differ, ought to be the more
brilliantly colonred, and this undoubtedly is the case.
When both sexes ave brilliantly eoloured and resemble
each other, the characters acquired by the males
appear to have been transmitted to both. We are led
to this conclusion by eases, even within the same
genus, of gradation from an extraordinary amount of

difference to identity in colour between the two sexes.

# Mr. Dates was 50 kind as  have received answers to this
to lay this subject before the effect from several entomo-
Enttmological Soclety, and [ logists.
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Put it may be asked whether the differences in
colour between the sexes may not be accounted for by
other means besides sexual gelection. Thus the males
and females of the same species of butterfly are in
several cases known®® to inhabit different stations, the
former commonly basking in the sunshine, the latter
haunting gloomy forests, It is therefore possible that
different econditions of life may have acted directly
on the two séxes ; but this is not probable * as in the
adult state they are exposed to different conditions
during a very short period; and the larvee of both are
exposed to the same conditions. Mr, Wallace believes
that the difference between the sexes is due not so
much to the males having been modified, as to the
females having in all or almost all cases acquired dull
colours for the sake of protection. It seems to me, on
the contrary, far more probable that it is the males
which have been chiefly modified through sexual selec-
tion, the females having been comparatively little
changed. We can thus understand how it is that the
females of allied species generally resemble one another
#0 much more clogely than do the males. They thns
shew us approximately the primordial colonring of the
parent-species of the group to which they belong.
They have, however, almost always been somewhat
modified by the transfer to them of some of the
successive variations, through the acenmulation of
which the males were rendered beantiful. But I do
not wish to deny that the females alone of some species

* H. W. Dates, *The Nnto- T On this whole subject sces
ralist on the Amazons, vol. i, *The Variation of Animals and
1662, p. 228, A, B, Wnllace, Plants under Domestication,
in “I'ransset.  Linn. Sce’ vol.  1B68, vol. ik elinp. xxiil.

xxv. 1865, p. 10,
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may have been specially modified for protection. In
most eases the males and females of distinet species
will have been exposed during their prolonged laryal
state to different conditions, and may have been thus
affected ; though with the males any slight change of
colonr thus ennsed will generally have been masked by
the Drilliant tints gained throumgh sexual selection,
When we treat of Birds, I shall have to disouss the
whole question, as to how far the differences in eolour
between the sexes are due to the males having been
modified throngh sexnal selection for ornamental pur-
poses, or to the females having been modified throngh
natural selection for the sake of protection, so that I
will hiere say but little on the subject.

In all the eases in which the more common form of
equal inheritance. by both sexes has prevailed, the
selection of bright-coloured males would tend to make
the females Lright-coloured ; and the selection of dull-
colonred females wounld tend to make the males dull
If hoth processes were carried on simultaneously, they
wouldl tend to counteract each other; and the final
result would depend on whether a greater number of
females from being well protected by obseure colours,
or & greater number of males by being brightly-coloured
and thus finding partners, suceeeded in leaving more
numerons offspring. '

In order to account for the frequent transmission of
characters to one sex alone, Mr. Wallace expresses
his belief that the more common form of equal in-
heritance by both sexes ean be changed through natural
%election into inheritance by one sex alone, but in
fuvour of thiz view I can discover no evidence. We
know from what oceurs under domestication that new
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characters often appear, which from the first ave trans-
mitted to one sex alone; and by the selection of such
variations there would not be the slightest diffieulty in
giving bright colours to the males alone, and at the
same fime or subsequently, dull colours to the females
alone, Im this manner the females of some butterflies
and moths have, it is probable, been rendered ineon-
spicnous for the sake of protection, and widely different
from their males.

I am, however, unwilling without distinet evidence
to admit that two complex processes of selection, each
requiring the transference of new characters to one
sex alone, hiave been earried on with a multitude of
species,—that the males have been rendered more
brilliant by beating their rivals, and the females more
dull-coloured by having escaped from their enemies.
The male, for instance, of the common brimstone
butterfly (Gonepteryx), is of a far more intense yellow
than the female, thongh she is equally conspicnous ;
and it does mnot seem probable that she specially
acquired her pale tints as a protection, thongh it is
probable that the male acquired his bright colours
a3 & gexnal attraetion. The female of Anthocharis ear-
damines does not possess the beautiful orange wing-
tips of the male; consequently she closely resembles
the white butterflies (Pieris) so common in ounr
gardens ; but we have no evidence that this resem-
blance is beneficial to her. As, on the other hand, she
resembles both sexes of several other species of the
genug inhabiting various quarters of the world, it i=
probable that she has simply retained to a large extent
her primordial colours,

Finally, ag we have seen, various considerations lead
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to the conclusion that with the greater number of
brilliantly-coloured Lepidoptera it is the male which
has been chiefly modified through sexual selection; the
amonnt of difference between the sexes mostly depend-
ing on the form of inheritance which has prevailed.
Inheritance iz governed by so many unknown laws or
conditions, that it seems to us to act in a-capricions
manner ;> and we can thus, to a certain extent, under-
stand how it is that with closely allied species the
sexes either differ to an astonishing degree, or are
identical in colour. As all the successive steps in the
process of variation ave necessarily transmitted through
the femanle, a greater or less number of such steps
might readily become developed in her; and thus we
can understand the frequent gradations from an ex-
treme difference to none at all between the sexes of
allied speciex. These cases of gradation, it may be
added, are much too common to favour the supposi-
tion that we here see females actually undergoing the
process of tramsition and losing their brightness for
the sake of protection; for we have every reason to
conelude that at any one tiuue the greater number of
species are in a fixed condition.

Mimiery—This principle was first made eclear in
an admirable paper by Mr. Bates,* who thus threw
a flood of light on many obscure problems. I had
previously been observed that cerfain butterflies in 8.
America belonging to quite distinet families, resembled
the Heliconide so closely in every stripe and shade
of colour, that they could not be distinguished save by

2 The Variation of Animals = ¢ Transaet. Linn. Soe. vol.

and Plants under Domestiea-  xxlil. 1862, p. 405,
tion, ol . chap. xii. T 17.
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an experienced entomologist. As the Heliconide are
eolonred in their usual mannper, whilst the others
depart from the nsnal colouring of the groups to which
they belong, it is elear that the latter are the imitators,
and the Heliconid® the imitated. Mr. Bates further
ohserved that the imitating species are comparatively -
rare, whilst the imitated abound, and that the two sets
live mingled together. From the fact of the Heli-
conide being conspicuous-and beautiful inseets, yet so
numerous in individuals and species, he conelnded that
they must be protected from the attacks of enemies
by some secretion or odour; and this conclusion has
now been amply confirmed,™ especially by Mr. Belt.
Hence Mr. Bates inferred that the butterflies whieh
imitate the protected species have aecquired their
present marvellously deceptive appearance through
variation and natural seleetion, in order to be mistaken
for the protected kinds, and thuns to escape being
dgvoured. No explanation is here attempted of the
brilliant colours of the imitated, but only of the imitat-
ing butterflies. We must account for the colours of the
former in the same general manner, as in the cases
previously discussed in this chapter. Sinee the publiea-
tion of Mr. Bates" paper, similar and equally striking
faets have been observed by Mr. Wallace in the Malayan
region, by Mr. Trimen in South Afriea, and by Mz
Riley in the United States.”

#¢ Prop, Tot Soe” Dec. 3nd,
136G, 1. xlv.

A Wallace, *Transact. Linn.
Shet vol. xxv. 1865, p. 1; also
‘Traneact, Ent Boc vol. v,
{Ond  series), 1867, po 301,
Trimen, *Linn. Transact.” vol.
xxvi. 180%, p. 497, Iley,

‘Third Aunual Report on the
Noxious Insects of  Missouri,!
1871, ppn 168-168. This latter
essny i1 valoable, as Mr. Riley
here discusses all the objections "
which have been raised againgt
Mr. Bates' theory,
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As gome writers Liave felt much diffienlty in under-
standing how the first steps in the process of mimiery
conld have been effected throngh natural selection, it
may be well to remark that the process probably com-
meune:l long ago between forms not widely dissimilar
it colonr, In this case everd a slight variation would
be beneficial, if it rendered the one species more like
the other; and afterwards the imitated species might
be modified fo an extreme degree through sexual selee-
tion or other means, and if the changes were gradual,
the imitators might easily be led along the same track,
until they diflered to an equally extreme degree from
their original condition; and they would thus ulti-
mately assume an appearance or colouring wholly

‘nnlike that of the other members of the group to which

they belonged. It should also he remembered that
many species of Lepidoptera are liable to considerable
and abrupt variations in colour. A few instances have
been given in this chapter; and many more may be
fonnd in the papers of Mr. Dates and Mr. Wallace.
With several species the sexes are alike, and imitate
the two sexes of another species. But Mr. Trimen gives,
in the paper already referred to, three cases in which
the sexes of the imitated form differ from each other
in eolour, and the sexcés of the imitating form differ in
a like manner., Several cnses have alzo been recorded
where the females alone imitate brilliantly-colonred
and protected species, the males retaining * the normal
“uspect of their immediate congeners.” It is here
abvious that the suceessive variations by which the

Fernle has been modified have been transmitted to her

alone, It is, however, probable that some of the many
anceessive varintions wounld have been transmitted to,
VoL, L 2K
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and developed in, the males had not such males been
eliminated by being thus renderéd less attractive to
the females; so that only those variations were pre-
gerved which were from the first strietly limited in
their transmission to the female sex. We have a partial
illustration of these remarks in a statement by M.
Belt;** that the males of some of the Leptalides, which
imitate protected species, etill retain in a concealed
manner some of their 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 spotted with black, red and yellow, like the
“ species they mimie. The females have not this white
¢ pateh, and the males usually conceal it by covering
“it with the upper wing, so that I cannot imagine its
“ being of any other use to them than as an attraction
* in courtship, when they exhibit it to the females, and
“thus gratify their deep-seated preference for the

“* normal colonr of the Order to which the Leptalides
“* belong.”

Bright Colowrs of Caferpillare—Whilst reflecting on
the beauty of many butterflies, it ocenrred to me that
gome eaterpillars were splendidly coloured; and as
sexnal selection eould not possibly have here acted, it
appeared rash to attribute the beauty of the mature
insect to this ageney, unless the bright colours of their
larve could be somehow explained. In the first place,
it may be observed that the colonrs of caterpillars do
not stand in any close correlation with those of the
mature insect. Secondly, their bright colonrs do nof
serve in any ordinary manner as a protection. Mr,

¢ The Naturalist in Nicaragun,® 1874, 1. 395,
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Bates informs me, as an instance of this, that the most
conspicuons caterpillar which he ever beheld (that of a
Sphinx) lived on the large green leaves of a free 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, and fail of a bright red.
Henee 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 Mr. Wallace, who has an innate
genins for solving difficulties. After some considera-
tion he replied : “ Most caterpillars require protection,
¢ g5 may be inferred from some kinds being furnished
i with spines or irritating hairs, and from many being
s pgloured green like the leaves on which they feed, or
“being curionsly like the twigs of the trees on which
“they live.” Another instance of protection, fur-
nighed me by Mr. J. Mansel Weale, may be added,
namely, that there is a ecaterrillar of a moth which
lives on the mimosas in South Afrien, and fabricates for
itself a case quite indistinguishable from the surround-
ing thorns. From such considerations Mr., Wallace
thought it probable that conspicuonsly colonred cater-
pillars were protected by having a nauseous taste : but
as their skin is extremely tender, and as their intes-
tines readily protrude from & wound, a slight peck from
the beak of & bird would be as fatal to them as if they
had been devoured. Henee, ag Mr., Wallace remarks,
« distastefulness alone wonld be insufficient to protect
#g caterpillar unless some outward sign indicated to

*4 jts wonld-be destroyer that its prey was a disgusting
worsel” Under these eireumstances it wounld be

highly advantageons to a caterpillar to be instanta-
2x 2
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neously and eertainly recognised -as unpalatable by
all birds and other anmmals. Thus the most gandy
colouwrs would be serviceable, and might have been
gained by variation and the survival of the most ensily-
yecogiised dndiyiduals,

Thin hiypothesis sppoars ob fesb sight very bold, bul
when it was bronglt before the Entomological Bociety ™
it was supported Ly varions statements; and Mr. J.
Jenner Weir, who keeps a large number of birds in an
aviary, informs me that he has made many trials, and
finds no exception to the rule, that all eaterpillars of
nocturnal and retiving habits with smooth skins, all
of a green colour, and all which imitate twigs, ave
greedily devoured Ly his birds. The hairy and spinose
kinds are invariably rejected, as were four conspien-
onsly-coloured species, When the birds rejected a
caterpillar, they plainly shewed, by shaking their
heads, and ecleansing their beaks, that they were
disgusted by the taste® Three conspicuons kinds of
caterpillars and moths were also given to some lizards
and frogs, by Mr. A, Butler, and were rejected, though
other kinds were eagerly eaten. Thus the probability
of Mr. Wallace's view is confirmed, namely, thet
certain eaterpillars have been made conspicuous for
their own good, so as to be easily recognised by their
enemies, on nearly the same principle that poisons are
sold in coloured bottles by druggists for the good of

¢ Proc.  Entomoloz. Soe!  Diley lins given analogous facts
Dec, 8nd, 1866, p. xbv, and  incthe *Third Annual Iteport on
March 4th, 1867, p. Ixxx. the Noxious Insects of Mis-

® Hee Mr. J. Jenner Weir's  souri) 1871, p. 148. Some,
paper on Insecis omd Tusecti-  opposed casez are, however,
vorous Birds, in ¢ Transact. Ent.  given by Dy, Wallace and °

Boc.” 1H6D, p.. 213 also M M. d'Orvilles sce  * Zoolem
Buatler's paper, ibid. p. 27, Mr.  Decond! 1880, 1 340, S
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man. We cannof, however, af present  thus cxplain
the elegant diversity in the colonrs of many eater-
pillars ; but any species which had at some former
period acquired a dull, mottled, or striped appearance,
gither in 1mitation of gnrronnding ohjects, or from the
direet action of climate, &e, almost certainly wonld
not become uniform in ecolour, when its tints were
rendered intense and bright ; for in order to make a
caterpillar merely conspicuons, there would be no
seleetion in any definite direction.

Swinmary and Coneluding Remarls on  Inseets—
Looking back to the several Orders, we see that the
sexes often differ in various characters, the meaning of
which is not in the least nnderstood. The sexes, also,
often differ in their organs of sense and means of
locomotion, so that the males may quickly discover
and reach the females. They differ still oftener in
the males possessing diversified contrivances for retain-
ing the females when found. We are, however, here
concerned only in a secondary degree with sexual
differences of these kinds.

In almost all the Orders, the males of some species,
even of weak and delicate kinds, are kunown to be
highly pugnacious; and some few are furnished with
special weapons for fighting with their rivals. But
the law of battle does not prevail nearly so widely with
insects as with the higher animals, Hence it probably
arises, that it is in only a few cases that the males .

. have been rendered larger and stronger than the
females. On the contrary, they are nsually smaller, 5o
prejat they may be developed within a shorter time, to be

rendy in lnrge 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-producing
organs in an efficient state, These are used incessantly
during the breeding-senson, nob uul:,' for culling the
fomales, but apparently for eharming or exciting them
in rivalry with other males. No one who admits the
ageney of selection of any kind, will, after reading the
above disenssion, dispute that these musical instruments
have been acquired 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 varions sounds, which apparently serve merely as
call-notes. When both sexes are thus provided, the
individuals which were able to make the loudest or
most continuons noeise would gain partners before those
which were less noisy, so that their organs have
probably been gained throngh sexual selection. It is
instruetive to reflect on the wonderful diversity of the
means for producing sound, possessed by the males
alone, or by both sexes, in no less than six Orders.
We thus learn how effectual sexual selection has been
in leading to modifications which sometimes, as with the
Homoptera, relate to important parts of theorganization,

From the reasons assigned in the last chapter, it is
probable that the great horns possessed by the males of
many Lamellicorn, and some other beetles, have been
acquired as ornaments. From the small size of insects,
we ave apt to undervalue their appearance, If we
could imagine o male Chalcosoma (fig. 16), with its
polished bronzed coat of mail, and its wvast complex
horng, magnified to the size of a horse, or even of a A

dog, it would be one of the most imposing animals in
the world, -
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The colouring of insects is a complex and obscure
subject. When the male differs slightly from the
female, and neither are Dbrilliantly-coloured, it is
jll'ﬂhu]:lr: that the sexes have wvaried in o slightly
different manner, and that the variations have heen
transmitted by each sex to the same, withont any
benefit or evil thns aceruing. When the male is
brilliantly-coloured and differs conspienonsly from the
female, as with some dragon-flies and many butferflies,
it iz probable that he owes his colours to sexual
selection ; whilst the female has retained a primordial
or very aneient type of colonring, slightly modified by
the agencies before explained. But in some cases the
female has apparently been made obscure by variations
transmitted to her alome, ns a means of direct protec-
tion ; and it is almost eertain that she has sometimes
heen made brilliant, so as to imitate other protected
species inhabiting the same distriet. When the sexes
resemble each other and both are obscurely coloured
there is no doubt that they have been ina multitude of
cases so colonred for the sake of protection. 8o it is in
come instances when both ave brightly-coloured, for they
thus imitate protected species, or resemble surrounding
objects snch as flowers ; or they give notfice o their
enemies that they are unpalatable, In other cases in
which the sexes resemble each other and are both
Vrilliant, especially when the colours are :u—muged_ for
display, we may conclude that they have been gained
v the male sex as an attraction, and have been trans-

the female. We are more especially led to

erred to t
! me type of ecoloration

this conelusion whenever the sa :
revails throughout a whole group, nm‘i we find that
; species differ widely in colour from

the males of some
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the females, whilst others differ slightly or not at all
with intermediate gradations connecting these extreme
states,

In the same manner as bright colonrs have often
been partially transferred from the males to the
females, so it has been with the extraordinary horns of
many Lamellicorn and some other beetles. So again,
the sound-producing organs proper to the males of the
Homoptera and Orthoptera have generally been trane-
ferred in a rndimentary, or even in a nearly perfect
condition, to the females; yet not sufficiently perfect
to be of any use. It iz also an interesting fact, as
bearing on sexnal selection, that the stridulating organs
of certain male Orthoptera are mot fully developed
until the last mounlt ; and that the colours of certain
male dragon-flies are not fully developed until some
little time after their emergence from the pupal state,
and when they are ready to breed.

Bexnal selection implies that the more attractive
individuals are preferred by the opposite gex; and as
with ingects, when the sexes differ, it iz the male
which, with some rare exceptions, is the more
ornamented, and departs more from the type to which
the species belongs;—and as it is the male which
searches eagerly for the female, we must suppose that
the females habitnally or occasionally prefer the more
beautiful males, and that these have thus acquired
their beauty. That the females in most or all the
Orders would have the power of rejecting any particular
male, is probable from the many singular cvuntri\.mmua
possessed by the males, such as great jaws, adhesive
cushions, spines, elongated legs, &e., for seizing the

female ; for theee contrivances shew that there is some
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difficulty in the aect, so that her concurrence would
seem necessary. Judging from what we know of the
perceptive powers and affections of various insects,
there 1s no antecedent improbability in sexual selection
having come largely into play ; but we have as yet no
direct evidence on fhis head, and some facts are
opposed to the belief. Nevertheless, when we see
many males pursning the same female, we can hardly
believe that the pairing is Ieft to blind chance—that
the female exerts no choice, and is not influenced by
the gorgeous colours or other ornaments with which
the male 1s decorated. p

If we admit that the females of the Homoptera and
Orthoptera appreciate the musical tones of their male
A partners, and that the various instrnments have heen
perfected throngh sexual selection, there is little
impruhnhilit}' in the females of other insects appreci-
ating beaunty in form or colour, and consequently
in sueh charncters having been thus gained by the
males. But from the cirenmstance of colour being so
variable, and from its having been so often modified
for the sake of protection, it is difficult to decide in
how large a proportion of cases Hex}ml sulgctian has
played a part. This iz more especially difficult in
those Orders, such as Orthoptera, Hymenoptera, and
Coleoptera, in which the two sexes rarely differ mr!ch
in colour ; for we are then left to mere anﬂiogj._ With
the Coleopters, however, as before remarked, it is in
the great Lawmellicorn group, placed by some authors
at the head of the Order, and in which we sometimes
%ee a mutoal attachment between t]u:- sexes, that we
find the males of some species possessing Wweapons for
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sexnal strife, others furnished with wonderful horns,
many with stridulating organs, and others ornamented
with splendid metallic tints. Henee it seems probable
that all these characters have been gained through the
same means, namely sexnal selection, With butterflies
we have the best evidence, as the males sometimes
take pains to display their beautiful eplours; and we
cannot believe that they would aet thus, unless the
display was of use to them in their conrtship.

When we treat of Birds, we shall see that they
present in their secondary sexual characters the
closest analogy with insects. Thus, many male birds
are highly pugnacious, and some are furnished with
special weapons for fighting with their rivals. They
possess organs which are used during the breeding-
genson for producing voenl and instrumental musie.
They are frequently ornamented with ecombs, horns,
wattles and plumes of the most diversified kinds, and
are decorated with beautiful eolours, all evidently
the sake of display. We shall find that, as with
insects, both sexes in certain groups are equally
beautiful, and are equally provided with ornaments
which are usually confined to the male sex. In other
groups both sexes are equally plain-coloured and
unornamented, Lastly, in some few anomalons cnzes,
the females are more beautiful than the males, We
shall often find, in the same group of birds, every
gradation from no difference between the sexes, to an
extreme difference. We shall see that femalo birds
like female insects, often possess more ¢
traces or rudiments of characters which properly
belong to the males and are of nee only to them,

or less plain

®
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The analogy, indeed, in all these respects between
birds and insects is curiously elose. Whatever ex-
planation applies to the one elass probably applies
to the other; and this explanation, as we shall
hereafter attempt to shew in further defail, iz sexual
gelection.

END OF VOL. I.
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