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THE DESCENT OF MAN;

AND ON

SELECTION IN RELATION TO SEX.

INTRODUCTION.

THE nature of the following work will be best under-
stood by a brief account of how it came to be written.
During many years | 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 | thought that | should thus only add to
the prejudices against my views. It seemed to me suffi-
cient to indicate, in the first edition of my 'Origin of
Species; that by this work "light would be thrown on
"the origin of man and his history;" and this implies
that man must be included with other organic beingsin
any genera conclusion respecting his manner of appear-
ance on this earth. Now the case wears awholly dif-
ferent agpect. When a naturaist like Carl Vogt ven-
turesto say in his address as President of the National
Inditution of Geneva (1869), "personne, en Europe
"au moms, n'ose plus soutenir la creation indépendante
"et de toutes piéces, des expenes” it is manifest that at
leest a large number of naturalists must admit that
species are the modified descendants of other species;

VOL. I. B



2 INTRODUCTION.

and this especidly holds good with the younger and
risng naurdists. The greater number accept the
agency of natural sdection; though some urge, whether
with justice the future must decide, that | have greatly
overrated its importance.  Of the older and honoured
chiefs in natura science, many unfortunately are il
opposad to evolution in every form.

In consequence of the views now adopted by most
naturaists, and which will ultimately, asin every other
caxe, be followed by other men, | have been led to put
together my notes, 0 as to see how far the genera
conclusions arrived at in my former works were appli-
cable to man. This seemed dl the more desirable
as | had never deliberately applied these views to a
Species taken sngly. When we confine our attention
to any one form, we are deprived of the weighty argu-
ments derived from the nature of the affinities which
connect together whole groups of organisms—their geo-
graphica distribution in past and present times, and
their geological successon. The homologicd structure,
embryological development, and rudimentary organs of
a goecies, whether it be man or any other animal, to
which our attention may be directed, remain to be con-
sidered; but these great dasses of facts afford, as it
appears to me, ample and conclusive evidence in favour
of the principle of gradual evolution. The strong sup-
port derived from the other arguments should, however,
aways be kept before the mind.

The sole object of this work is to condder, firstly,
whether man, like every other species, is descended
from some pre-existing form; secondly, the manner of
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his development; and thirdly, the value of the differ-
ences between the so-caled races of man. As | shdl
confine mysdf to these points, it will not be necessary
to describe in detall the differences between the severd
races—an enormous subject which has been fully dis
cussed in many valuable works.  The high antiquity of
man has recently been demondgtrated by the labours
of a host of eminent men, beginning with M. Boucher
de Perthes, and this is the indispensable bass for
understanding his origin. | shal, therefore, take this
concluson for granted, and may refer my readers to
the admirable treatises of Sr Charles Lydl, Sr John
Lubbock, and others. Nor shall | have occason to do
more than to dlude to the amount of difference between
man and the anthropomorphous apes; for Prof. Huxley,
in the opinion of most competent judges, has conclu-
svely shewn that in every sngle visble character man
differs less from the higher apes than these do from the
lower members of the same order of Primates.

This work contains hardly any originad facts in
regard to man; but as the conclusons at which |
arrived, after drawing up a rough draft, appeared to
me interesting, | thought that they might interest
others. It has often and confidently been asserted, that
man's origin can never be known: but ignorance more
frequently begets confidence than does knowledge: it is
those who know little, and not those who know much,
who 90 postively assert that this or that problem will
never be solved by science. The conclusion that man is
the co-descendant with other species of some ancient,
lower, and extinct form, is not in any degree new. La

B2



4 INTRODUCTION.

marck long ago cameto this conclusion, which haslately
been maintained by severd eminent naturaists and
philosophers; for instance by Wallace, Huxley, Lyell,
Vogt, Lubbock, Biichner, Rolle, &c.,! and especidly by
Héckd. This lagt naturalist, besdes his great work,
'‘Generelle Morphologie' (1866), has recently (1868,
with a second edit. in 1870), published his 'Natlrliche
Schopfungsgeschichte, in which he fully discusses the
genedogy of man. If this work had appeared before
my esssy had been written, | should probably never
have completed it. Almos al the conclusions at which
| have arrived | find confirmed by this naturdist, whose
knowledge on many points is much fuller than mine.
Wherever | have added any fact or view from Prof.
Héckd's writings, | give his authority in the text, other
satements | leave as they originaly stood in my manu-
script, occasondly giving in the foot-notes references
to his works, as a confirmation of the more doubtful or
interesting points.

During many years it has seemed to me highly pro-
bable that sexud sdection has played an important
part in differentiating the races of man; but in my

1 Asthe works of the first-named authors are so well known, | need
not give thetitles; but as those of the latter are less well known in
England, | will give them :—' Sechs Vorlesungen Uber die Darwin'-
sche Theorie' zweite Auflage, 1868, von Dr. L. Bichner; trandated
into French under thetitle * Conférences sur la Théorie Darwinienne,'
180, 'Der Mensch, im Lichte der Darwin'sche Lehre,’ 1865, von
Dr. F. Ralle. 1 will not attempt to give references to dl the authors
who have taken the same dde of the question. Thus G. Canestrini
has published (' Annuario della Soc. d. Nat., Modena, 1867, p. 81) a
very curious paper on rudimentary characters, as bearing on the origin
of man. Another work has (1869) been published by Dr. Barrago
Francesco, bearing in Itaian the title of "Man, made in the image of
God, was dso made in the image of the ape”



INTRODUCTION. 5

' Origin of Species (first edition, p. 199) | contented
mysdlf by merdly aluding to this belief. When | came
to apply this view to man, | found it indispensable to
treat the whole subject in full detail> Consequently
the second part of the present work, treating of sexud
sHection, has extended to an inordinate length, com-
pared with the first part; but this could not be
avoided.

| had intended adding to the present volumes an
essay on the expression of the various emotions by man
and the lower animals. My attention was cdled to this
subject many years ago by Sir Charles Bdl'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 obvioudy
opposed to the belief that man is descended from some
other and lower form, it was necessary for me to consider
it. | likewise wished to ascertain how far the emotions
are expressed in the same manner by the different races
of man. But owing to the length of the present work,
| have thought it better to reserve my essay, which is
partially completed, for separate publication.

2 prof. Hacke is the sole author who, since the publication of the
' Origin,' has discussed, in his various works, in a very able manner,
the subject of sexud sdection, and has seen its full importance.
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PART |—THE DESCENT OF MAN.

CHAPTER 1.

THE EVIDENCE OF THE DESCENT OF MAN FROM SOME
LOWER FORM.

Nature of the evidence bearing on the origin of man— Homologous
structures in man and the lower animals— Miscellaneous points
of correspondence — Development — Rudimentary structures,
muscles, sense-organs, hair, bones, reproductive organs, &c.—
The bearing of these three great classes of facts on the origin
of man.

HE who wishes to decide whether man is the modified
descendant of some pre-existing form, would probably
first enquire whether man varies, however dightly, in
bodily structure and in mental faculties; and if <o,
whether the variations are transmitted to his offspring
in accordance with the laws which prevail with the lower
animals; such asthat of the transmission of characters
tothe same ageor sex. Again, are the variationsthere-
ault, asfar as our ignorance permits us to judge, of the
same general causes, and are they governed by the same
genera laws, as in the case of other organisms; for in-
gtance by correlation, the inherited effects of use and
disuse, &c. ? Is man subject to similar mal conformations,
the result of arrested development, of reduplication of
parts, &c., and does he display in any of his anomaies
reversion to some former and ancient type of structure ?
It might dso naturally be enquired whether man, like
0 many other animals, has given rise to varieties and
sub-races, differing but dightly from each other, or to
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races differing s0 much that they must be dassed as
doubtful species? How are such races distributed over
the world; and how, when crossed, do they react on
each other, both in the first and succeeding genera
tions? And so with many other points.

The enquirer would next cometo the important point,
whether man tends to increase a S0 rapid a rate, asto
lead to occasona severe struggles for exigence, and
consequently to beneficid variations, whether in body
or mind, being preserved, and injurious ones diminated.
Do the races or species of men, whichever term may be
applied, encroach on and replace each other, so that
some finaly become extinct? We shall see that dl
these questions, as indeed is obvious in respect to most
of them, must be answered in the affirmative, in the
same manner as with the lower animas. But the
severd condideraions just referred to may be conve
niently deferred for a 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 the
two succeeding chapters the mental powers of man, in
comparison with those of the lower animals, will be con-
Sdered.

The Bodily Structure of Man.—t is notorious that
man is congtructed on the same genera type or model
with other mammals. All the bones in his skeleton
can be compared with corresponding bones in a monkey,
bat, or s.d. So it iswith his muscles, nerves, blood-
vessls and internal viscera.  The brain, the most im-
portant of dl the organs, follows the same law, as shewn
by Huxley and other anatomists. Bischoff," who is a
hostile witness, admits that every chief fissure and fold

! * Grosshirnwindungen des Menschen,' 1868, s 96.
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inthe brain of man has its anaogy in that of the orang;
but he adds that at no period of development do their
brains perfectly agree; nor could this be expected, for
otherwise their mental powers would have been the same.
Vulpian? remarks. "Les differences rédles qui existent
" entre I'encéphale de I'hnomme et celui des singes supé-
"rieurs, sont bien minimes. Il ne faut pas s fare
" dillusons a cet égard. L'homme est Men plus prés
" des snges anthropomorphes par les caracteres anato-
" migues de on cerveau gue ceux-ci ne le sont non-
" saulement des autres mammiféres, mais mémes de
" certains quadrumanes, des guenons e 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 dl other
parts of the body.

It may, however, be worth while to specify a few
points, not directly or obvioudy connected with struc-
ture, by which this correspondence or reationship is
well shewn.

Man is liable to receive from the lower animals, and
to communicate to them, certain diseases as hydro-
phobia, variola, the glanders, &c.; and this fact proves
the dose smilarity of their tissues and blood, both in
minute structure and composition, far more plainly than
does their comparison under the best microscope, or by
the ad of the best chemica anadyss. Monkeys are
ligble to many of the same non-contagious diseases aswe
are; thus Rengger,’ who carefully observed for a long
time the Cebus Azaree in its native land, found it liable
to catarrh, with the usual symptoms, and which when

2 Leg. sur la Phys' 1866, p. 890, as quoted by M. Dally, 'L'Ordre
des Primates et le Transformisme,' 18688, p. 29.

® ' Naturgeschichte der Saugethiere von Paraguay,’ 1830, s 50.
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often recurrent led to consumption. These monkeys
suffered dso from gpoplexy, inflammation of the bowels,
and cataract in the eye.  The younger oneswhen shed-
ding their milk-teeth often died from fever. Medicines
produced the same effect on them as on us. Many
kinds of monkeys have a strong taste for tes, coffee, and
Soirituous liquors: they will dso, as | have mysdf seen,
smoke tobacco with pleesure.  Brehm asserts that the
natives of north-eastern Africa catch the wild baboons
by exposing vessds with strong beer, by which they are
made drunk. He has seen some of these animals, which
he kept in confinement, in this state; and he gives
a laughable account of their behaviour and strange
grimaces.  On the following morning they were very
coss and dismal; they held their aching heads with
both hands and wore a mogt pitiable expresson: when
beer or wine was offered them, they turned away with
disgust, but relished thejuice of lemons* An American
monkey, an Ateles, after getting drunk on brandy, would
never touch it again, and thus was wiser than many
men. Thesetrifling facts prove how smilar the nerves
of taste must be in monkeys and man, and how smi-
larly their whole nervous system is affected.

Man is infested with internal parasites, sometimes
caudng fatal effects, and is plagued by external para-
gtes al of which belong to the same genera or families
withthoseinfesting other mammals. Man issubject like
other mammals, birds, and even insects, to that mys-
terious law, which causes certain normal processes, such
as gestation, as well as the maturation and duration of
various dissases, to follow lunar periods® His wounds

4 Brehm, ' Thierleben,' B. i. 1864, s 75, 8. On the Atdes, s 106,
For other andogous gatements, s 8. 25, 107.

5 With respect to insects see Dr. Layoock On a Generd Law of

Vita Periodicity,” British Association, 1842 Dr. Macculloch, ' Silli-
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are repaired by the same process of healing; and the
stumps left after the amputation of his limbs occa
sionally possess, especidly during an early embryonic
period, some power of regenerdion, as in the lowest
animals®

The whole process of that most important function,
the reproduction of the species, is strikingly the same
in dl mammals, from the first act of courtship by the
male’ to the birth and nurturing of the young. Mon-
keys are born in dmogt 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® It 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 welook to the
races of mankind which inhabit tropical countries the
difference is not greet, for the orang is believed not to
be adult till the age of from ten to fifteen years® Mam

man's North American Journa of Science' vol. xvii. p. 305, has seen
a dog suffering from tertian ague.

I have given the evidence on this head in my 'Variaion of
Animals and Plants under Domestication,’ val. ii. p. 15.

7 "Mares e diversis generibus Quadrumanorum sine dubio dignoscunt
" feminas humanas amaribus. Primum, credo, odoratu, postea aspectu.
" Mr. Youatt, qui diuin Hortis Zoologicis (Bestiariis) medicus animal -
"ium erat, vir in rebus observandis cautus et sagax, hoc mihi certissime
" probavit, et curatores gusdem loci et dii e ministris confirmaverunt.
" Sr Andrew Smith et Brehm notabant idem in Cynocephado. Illus-
" trissmus Cuvier etiam narrat multa de hac re qua ut opinor nihil
" turpius potest indicari inter omnia hominibus e Quadrumanis com-
" munia Narrat enim Cynocephalum quendam in furorem incidere
" aspectu feminarum aliquarum, sed nequaquam accendi tanto furore
" ab omnibus. Semper digebat juniores, et dignoscebat in turba, et
" advocabat voce gestuque.”

8 This remark is made with r 0 Cynocephalus and the an-
thropomorphous gpes by Geoffroy Saint- Hlla re and F. Cuvier, 'Hist.
Nat. des Mammiferes,' tom. i. 1824.

®Huxley, ' Man's Placein Nature," 1863, p. 34.
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differs from woman in Sze, bodily strength, hairyness,
&c, aswdl asin mind, in the same manner as do the
two sexes of many mammals. It is in short, scarcely
possible to exaggerate the close correspondence in gene-
ral structure, in the minute structure of the tissues in
chemical compostion and in congtitution, between man
and the higher animas, especidly the anthropomor-

phous apes.

Embryonic Development.—Man 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 itsdf a a very early period can hardly be
distinguished from that of other members of the verte-
brate kingdom. At this period the arteries run in arch-
like branches, as if to carry the blood to branchise
which are not present in the higher vertebrata, though
the ditson the sides of the neck ill remain (f, g, fig. 1),
marking their former podtion. 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 birds, no less than the
" hands and feet of man, dl arise from the same funda-
" menta form." It is says Prof. Huxley,® " quite in
" the later stages of devel opment that the young human
" being presents marked differences from the young
" gpe, while the latter departs as much from the dog
"in its developments, as the man does Startling as
" this last assertion may appear to be, it isdemonstrably
"true."

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

'+ Man's Place in Nature," 1883, p. 67.
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Image Not Available

Fig. 1 Upper figure human embryo, from Ecker. Lower figure that of a dog,

from Bischoff.
a. Fore-brain, cerebral hemispheres, &c. g. Second viscerd arch.
b. Mid-brain, corpora quadrigemina H. Vertebrd columns and muscles in
¢. Hind-brain, cerebellum, medulla ob- | process of development.
longata i. Anterior
d. E)a,? K. Pogerior 3 extremities.
e L. Tail or os coccyx.

/. Firgt visoerd arch.
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caref]LlJIIy copied from two works of undoubted accu-
racy.

ac,g\/fter the foregoing Statements made by such high
authorities, it would be superfluous on my part to give
anumber of borrowed details, shewing that the embryo
of man dosdy ressmbles that of other mammas. It
may, however, be added that the human embryo like-
wise resambles in vaious points of structure cer-
tain low forms when adult. For ingance, the heart
a firg exiss as asmple pulsating vessd; the excreta
are voided through a doacd passage; and the os
coccyx projectslikeatruetail, " extending considerably
" beyond the rudimentary legs" In the embryos of
all air-breathing vertebrates, certain glands called the cor-
poraWolffiana, correspond with and act like the kidneys
of mature fishes™ Even at a later embryonic period,
some gtriking resemblances between man and the lower
animas may be observed. Bischoff says that the con-
volutions of the brain in a human foetus at the end of
the seventh month reach about the same stage of deve-
lopment as in a baboon when adult™* The grest toe, as
Prof. Owen remarks™ " which forms the fulcrum when
" gtanding or walking, is perhaps the most characteristic

" The human embryo (upper fig.) is from Ecker, 'lcones Phys.,'
1851-1850, tab. xxx. fig. 2. This embryowas ten lines in length, s
that the drawing is much magnified. The embryo of the dog is from
Bischoff, ' Entwicklungsgeschichte des Hunde-Eies' 1845, tab. xi. fig.
42 B. Thisdrawing isfive times magnified, the embryo being 25 days
old. The interna viscera have been omitted, and the uterine gppen-

in both drawings removed. | was directed to these figures by

Prof. Huxley, from whose work, 'Man's Place in Nature,' the idea of

iving them was taken. Hacke has do given analogous drawings in
is ' Opfungsgeschichte.’

2 prof. Wyman in ' Proc. of American Acad. of Sdences' val. iv.
1860, p. 17.

B Owen, * Anatomy of Vertebrates,' val. i. p. 533

% Die Grosshirnwindungen des Menschen,' 1868 s %.

5 ' Anatomy of Vertebrates;' val. ii. p. 553
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" peculiarity in the human structure;” but in an em-
bryo, about an inch in length, Prof. Wyman® found
" that the great toe was shorter than the others, and,
" instead of being parald to them, projected at an
" angle from the dde of the foot, thus corresponding
" with the permanent condition of this part in the
" quadrumana.” | will conclude with a quotation from
Huxley,"” who after asking, does man originate in a
different way from a dog, bird, frog or fish? sys " the
" reply is not doubtful for a moment; without question,

" the mode of origin and the early stages of the devel op-
" ment of man are identical with those of the animals
" immediately below him in the scde: without a doubt
" intheserespects, heisfar nearer to gpes, than the apes

" areto the dog."

Rudiments—This subject, though not intrinsicaly
more important than the two lagt, will for severd rea-
sons be here treated with more fullness® Not one of
the higher animals can be named which does not bear
some part in a rudimentary condition; and man forms
no exception to the rale. Rudimentary organs must
be distinguished from those that are nascent; though
in some cases the didinction is not essy. The former
are ether absolutely usdess such as the mammee of
male quadrupeds, or the incisor tegth of ruminants
which never cut through the gums; or they are of such
dight service to their present possessors, that we cannot
uppose that they were developed under the conditions

3 'Proc. Soc. Nat. Hist.' Boston, 1863, val. ix. p. 185

7 “Man's Place in Nature,' p. 65.

B | had written a rough copy of this chapter before reading a valu-
able paper, " Caratteri rudimentali in ordine al' origine de uomo"
(' Annuario ddla Soc. d. Nat.,' Modena, 1867, p. 81), by G. Canestrini,
to which paper | am consderably indebted. Héckd has given admi-
rable discussions on this whole subject, under the title of Dystdeology,
in his' Generdlle Morphologie and ' Schépfungsgeschichte.’

VOL. I. C
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which now exig Organs in this latter state are not
gtrictly rudimentary, but they are tending in this direc-
tion. Nascent organs, on the other hand, though not
fully developed, are of high service to their possessors,
and are cgpable of further development.  Rudimentary
organs are eminently variable; and this is partly in-
tdligible, as they are usdess or nearly usdess, and
consequently are no longer subjected to natural sdec-
tion. They often become wholly suppressed. When
this occurs, they are nevertheless liable to occasiona
reappearance through reversion; and this is a circum-
stance well worthy of attention.

Disuse at that period of life, when an organ is chiefly
used, and this is generdly during maturity, together
with inheritance a a corresponding period of life, seem
to have been the chief agents in causing organs to be-
come rudimentary. Theterm " 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 habitualy active. Rudi-
ments, however, may occur in one sex of parts normally
present in the other sex; and such rudiments, as we
shal hereafter see, have often originated in a distinct
manner. In some cases organs have been reduced by
means of natural sdection, from having become inju-
rious to the species under changed habits of life. The
process of reduction is probably often aided through the
two principles of compensation and economy of growth;
but the later stages of reduction, after disuse has done
al that can fairly be attributed to it, and when the saving
to be effected by the economy of growth would be very
small,? are difficult to understand.  The final and com-

 Some good criticisms on this subject have been given by Messrs.
Murie and Mivart, in ' Transact. Zoolog. Soc.' 1889, val. vii. p. 92.
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plete suppresson of a part, already usdess and much
reduced in Size, in which case neither compensation nor
economy can come into play, is perhaps intelligible by
thead of the hypothesis of pangenesis, and apparently in
no other way. But as the whole subject of rudimentary
organs has been fully discussed and illudtrated in my
former works® | need here say no more on this head.
Rudiments of various muscles have been observed in
many parts of the human body;** and not afew muscles,
which are regularly present in some of the lower ani-
mals can occasondly be detected in man in a gregtly
reduced condition. Every one must have noticed the
power which many animas, especidly horses, possess
of moving or twitching their skin; and this is effected
by the panniculus carnosus. Remnants of this muscle
in an efficient sate are found in various parts of our
bodies; for instance, on the forehead, by which the
eyebrows are raised. The platysma myoides, which is
wel developed on the neck, belongs to this system, but
cannot be voluntarily brought into action. Prof.
Turner, of Edinburgh, has occasionally detected, as he
informs me, muscular fasciculi in five different Stua
tions, namely in the axilleg near the scapulee &c., dl of
which must be referred to the system of the panniculus.
He has dso shewn? that the musculus sternalis or ster-
nalis brutorum, which is not an extension of the rectus
abdominalis, but is closdy dlied to the panniculus, oc-

2+ Vaiaion of Animals and Plants under Domestication,' val. ii.
PP, 317 and 397. Seedso ' Origin of Spedies’ 5th edit. p. 535.

2 For instance M. Richard (' Annales des Sciences Nat.' 3rd series,
Zoolog. 1852, tom. xviii. p. 13) describes and figures rudiments of what
he calls the " muscle pédieux de lamain," which he saysis sometimes
"infiniment petit" Another muscle, cdled " le tibid postérieur,” is
generaly quite absent in the hand, but appears from time to timeina
more or less rudi mentary condition.

2 Prof. W. Turner, "Proc. Royal Soc. Edinburgh,’ 1866-67, p. 65.

c?
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curred in the proportion of about 3 per cent. in upwards
of 600 bodies. he adds, that this muscle affords " an
" excdlent illustration of the statement that occasiond
" and rudimentary structures are especidly liable to
" variation in arrangement.”

Some few persons have the power of contracting the
superficial muscles on their scalps; and these muscles
are in a variable and partialy rudimentary condition.
M. A. de Candolle has communicated to me a curious
instance of the long-continued persistence or inheritance
of this power, as wdl as of its unusual development.
He knows a family, in which one member, the present
head of a family, could, when a youth, pitch severd
heavy books from his head by the movement of the
scap aone; and he won wagers by performing thisfeat.
His father, uncle, grandfather, and dl his three chil-
dren possess the same power to the same unusual degree.
This family became divided eight generations ago into
two branches; 0 that the head of the above-mentioned
branch is cousin in the seventh degree to the head of
the other branch. Thisdistant cousin resides in another
part of France, and on being asked whether he possessed
the same faculty, immediately exhibited his power.
This case offers a good illustration how persistently an
absolutely usdless faculty may be transmitted.

The extrinsc muscles which serve to move the whole
external ear, and the intrinsic muscles which move the
different parts, dl of which belong to the system of the
panniculus, are in arudimentary condition in man; they
are dso variable in development, or at least in function.
| have seen one man who could draw his ears for-
wards, and another who could draw them backwards;*

2 Canestrini quotes Hyrt. (' Annuario della Soc. dei Naturalisti,'
Modena. 1867, p. 97) to the same effect.
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and from what one of these persons told me, it is pro-
bable that most of us by often touching our ears and
thus directing our attention towards them, could by
repested trials recover some power of movement. The
faculty of erecting the ears and of directing them to
different points of the compass, is no doubt of the
highest service to many animals, as they thus perceive
the point of danger; but | have never heard of a man
who possessed the least power of erecting his eers—
the one movement which might be of use to him. The
whole external shdl of the ear may be consdered a
rudiment, together with the various folds and promi-
nences (helix and anti-helix, tragus and anti-tragus, &c.)
which in the lower animads strengthen and support the
ear when erect, without adding much to its weight.
Some authors, however, suppose that the cartilage of the
shdl serves to transmit vibrations to the acoustic
nerve; but Mr. Toynbee® after collecting dl the
known evidence on this head, concludes that the exter-
na shdl is of no digtinct use. The ears of the chim-
panzee and orang are curioudy like those of man, and |
am assured by the keepers in the Zoologicd Gardens
that these animals never move or erect them ; so that
they are in an equaly rudimentary condition, as far as
function is concerned, asin man. Why these animals,
as wdll as the progenitors of man, should have log the
power of erecting their ears we cannot say. It may be,
though | am not quite satisfied with this view, that owing
to their arborea habits and great strength they were
but little exposed to danger, and 0 during a lengthened
period moved their ears but little, and thus gradually
logt the power of moving them. This would be a
paralel case with that of those large and heavy hirds,

24 ' The Diseases of the Ear,' by J. Toynbee, FR.S, 1860, p. 12
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which from inhabiting oceanic idands have not been
exposed to the attacks of beasts of prey, and have con-
sequently logt the power of using their wings for flight.
The celebrated sculptor, Mr. Woolner, informs me of
one little peculiarity in the externa ear, which he has
often observed both in men and women, and of which
he perceived the full signification. His attention was
first caled to the subject whilst a& work on his figure
of Puck, to which he had given pointed ears. He was
thus led to examine the ears of various monkeys, and
subsequently more carefully those of man.  The pecu-
liarity congsts in a little blunt point, projecting from
the inwardly folded margin, or helix. Mr. Woolner
made an exact modd of one such case, and has sent
me the accompanying drawing.
(Fig. 2) These points not only
project inwards, but often alittle
outwards, sothat they arevisible
Image Not Available when the head is viewed from di-
rectly in front or behind. They
are variable in size and some
what in position, standing either
alittle higher or lower; and they
sometimes occur on one ear and
not onthe other. Now the mean-
Fig.2. Human Ear, modelled ing of these projections is not,
and drawn by Mr. Wodner. ¢ i gk doubtful; but it may
a Theprojectingpint: e thought that they offer too
trifling a character to be worth notice.  This thought,
however, is as fdse as it is natural. Every character,
however dight, must be the result of some definite
cause; and if it occurs in many individuas deserves
consderation. The helix obvioudy consists of the ex-
treme margin of the ear folded inwards; and this fold-
ing appears to be in some manner connected with the
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whole external ear being permanently pressed back-
wards.  In many monkeys, which do not stand hi%h in
the order, as baboons and some species of macacus™ the
upper portion of the ear is dightly pointed, and the
margin is not a dl folded inwards; but if the margin
were to be thus folded, a dight point would necessarily
project inwards and probably a little outwards. This
could actually be observed in a specimen of the Ateles
beelzebuth in the Zoologicd Gardens; and we may safely
conclude that it is a dmilar structure—a vedige of
formerly pointed ears—which occasonaly reappears in
man.

The nictitating membrane, or third eydlid, with its
accessory muscles and other structures, is especidly
well developed in birds, and is of much functiona im-
portance to them, as it can be rapidly drawn across the
whole eye-bal. It isfound in some reptiles and amphi-
bians, and in certain fishes, as in sharks. It is fairly
well developed in the two lower divisons of the mam-
malian series, namely, in the monotremata and marsu-
pias, 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 al anatomidts, as
a mere rudiment, called the semilunar fold.®

The sense of smdl is of the highest importance to
the greater number of mammals—to some, as the rumi-
nants, in warning them of danger; to others, as the

% See adso some remarks, and the drawings of the ears of the Lemu-
roidea, in Messs. Murie and Mivart's excelent paper in ' Transact.
Zoolog. Soc.' vol. vii. 1869, pp. 6 and 90.

% Miiller's ' Elements of Physiology,' Eng. trandat., 1842, val. ii. p.
1117. Owen, ' Anatomy of Vertebrates,' val. iii. p. 260; ibid. on the
Walrus, ' Proc. Zoolog. Soc.' November 8th, 1854. See dso R. Knox,
' Great Artists and Anatomists,' p. 106. This rudiment apparently is
somewheat larger in Negroes and Australiansthan in Europeans, see Carl
Vogt, ' Lectureson Man,' Eng. trandat. p. 129.
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carnivorg, in finding their prey; to others, as the wild
boar, for both purposes combined. But the sense of
smell is of extremey dight saervice, if any, even to
savages, in whom it is generally more highly developed
than in the cdvilised races It does not warn them of
danger, nor guide them to their food; nor doesit pre-
vent the Esguimaux from deeping in the most fetid
amosphere, nor many savages from eating half-putrid
meat. Those who believe in the principle of gradua
evolution, will not readily admit that this sense in its
present state was origindly acquired by man, as he
now exits No doubt he inherits the power in an
enfeebled and s0 far rudimentary condition, from some
early progenitor, to whom it was highly serviceable
and by whom it was continualy used. We can thus
perhaps understand how it is, as Dr. Mauddey has truly
remarked,?’ that the sense of smell in man " is singu-
" larly effectivein recalling vividly the ideas and images
" of forgotten scenes and places;” for we see in those
animals, which have this sense highly devel oped, such as
dogs and horses, that old recollections of persons and
places are strongly associated with their odour.

Man differs conspicuoudy from al the other Primates
in being dmost naked. But a few short straggling
hairs are found over the greater part of the body in
the mae sex, and fine down on that of the female sex.
In individuals belonging to the same race these hairs
are highly variable, not only in abundance, but like-
wise in pogition : thus the shoulders in some Europeans
are quite naked, whilst in others they bear thick tufts
of hair® There can be little doubt that the hairs

27 The Physiology and Pathology of Mind,' 2nd edit. 1868, p. 134

2 Eschricht, Ueber die Richtung der Haare am menschlichen Kérp er
" Muller's Archiv fir Anat. und Phys' 1837, s 47. | shall often have
to refer to this very curious paper.
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thus scattered over the body are the rudiments of the
uniform hairy coat of the lower animals. This view
is rendered al the more probable, as it is known that
fine, short, and pae-coloured hairs on the limbs and
other parts of the body occasondly become developed
into " thickset, long, and rather coarse dark hairs"
when abnormally nourished near old-standing inflamed
surfaces®

| am informed by Mr. Paget that persons belonging
to the same family often have a few hairs in their eye-
brows much longer than the others; o that this dight
peculiarity seems to be inherited. These hairs appa
rently represent the vibrissse which are used as organs
of touch by many of the lower animas. In a young
chimpanzee | observed that a few upright, rather long,
hairs, projected above the eyes, where the true eyebrows,
if present, would have stood.

The fine wool-like hair, or so-cdled lanugo, with
which the human fogus during the sixth month is
thickly covered, offers a more curious case. It isfirst
developed, during the fifth month, on the eyebrows and
face, and especidly round the mouth, where it is much
longer than that on thehead. A moustache of this kind
was observed by Eschricht® on afemale foetus; but this
is not so surprising a circumstance as it may at first gp-
pear, for the two sexes generally resemble each other in
al external characters during an early period of growth.
The direction and arrangement of the hairs on all parts
of the foetal 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

2 Paget, ' Lectures on Surgica Pathology,’ 1853 val. i. p. 7L
0 Eschricht, ibid. s 40, 47.
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the les of the feet are quite naked, like the inferior
surfaces of dl four extremities in most of the lower
animas. As this can hardly be an accidenta coinci-
dence, we must consider the woolly covering of the
foetus to be the rudimenta representative of the first
permanent coat of hair in those, mammals which are
born hairy. This representation is much more com-
plete, in accordance with the usual law of embryologica
development, than that afforded by the straggling hairs
on the body of the adult.

It appears as if the posterior molar or wisdom-teeth
were tending to become rudimentary in the more civi-
lised races of man. These teeth are rather smaler
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
through the gums till about the seventeenth year, and
| am assured by dentists that they are much more
liable to decay, and are earlier lost, than the other
teeth. It is dsoremarkable that they are much more
liable to vary both in structure and in the period of
their development than the other teeth® In the
Mélanian races, on the other hand, the wisdom-teeth
are usudly furnished with three separate fangs, and
are generdly sound: they dso differ from the other
molars in size less than in the Caucasian races®  Prof.
Schaaffhausen accounts for this difference between the
races by " the posterlor denta portion of the jaw being
" always shortened " in those that are civilised, * and this
shortening may, 1 presume, be safely attributed to civi-

% Dr. Webb, ' Teeth in Man and the Anthropoid Apes;’ as quoted by
Dr C. Carter Blakein ' Anthropological Review,' July, 1867, p. 299.
Owen ' Anatomy of Vertebrates,' val. iii. pp. 320, 321, and 325.
% ' On the Primitive Form of the Skull,' Eng. trangat. in ' Anthro-
pologica Review.' Oct. 1868, p. 426.
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lissed men habitually feeding on soft, cooked food, and
thus using their jaws less. | am informed by Mr. Brace
that it isbecoming quite acommon practicein the United
States to remove some of the molar teeth of children,
as thejaw does not grow large enough for the perfect
development of the normal number.

With respect to the alimentary cand | have met
with an account of only a single rudiment, namely the
vermiform gppendage of the cacum. The cecum is
a branch or diverticulum of the intestine, ending in a
cul-de-sac, and it is extremey long in many of the
lower vegetable-feeding mammals. In the marsupia
kaola it is actually more than thrice as long as the
whole body.* It is sometimes produced into a long
gradually-tapering point, and is sometimes constricted
in parts. It appears as if, in consequence of changed
diet or habits, the caecum had become much shortened
in various animals, the vermiform appendage being |eft
as a rudiment of the shortened part. That this ap-
pendage is a rudiment, we may infer from its smdl
size, and from the evidence which Prof. Canestrini® has
collected of its variability in man. It is occasionaly
quite absent, or againislargely developed. The passage
is sometimes completely closed for half or two-thirds of
its length, with the terminal part conssting of a flat-
tened solid expansion.  In the orang this gppendage is
long and convoluted : in man it arises from the end of
the short caecum, and is commonly from four to five
inches in length, being only about the third of an inch
in diameter. Not only is it usdess but it is some
times the cause of death, of which fact | have lately
heard two instances: this is dueto small hard bodies,

% Owen, ' Anatomy of Vertebrates,' vol. iii. pp. 416, 434, 441.
% * Annuario della Soc. d. Nat." Modena, 1867, p. 94.
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such as seeds, entering the passage and causing inflam-
mation.®

In the Quadrumana and some other orders of mam-
mals, especidly in the Carnivora, there is a passage near
the lower end of the humerus, caled the supra-condyloid
foramen, through which the great nerve of the fore limb
peses and often the great artery. Now in the humerus
of man, as Dr. Struthers® and others have shewn, there
is generaly a trace of this passage, and it is sometimes
fairly well developed, being formed by a depending
hook-like process of bone, completed by a band of
ligament. When present the great nerve invariably
pasxs through it, and this clearly indicates that it isthe
homologue and rudiment of the supra-condyloid fora-
men of the lower animas.  Prof. Turner esimates, as
he informs me, that it occurs in about one per cent. of
recent skeletons, but during ancient times it appears
to have been much more common. Mr. Busk® has
collected the following evidence on this head: Prof.
Broca " noticed the perforation in four and a half per
" cent. of the arm-bones collected in the ' Cimetieére du
" Sud' a Paris; and in the Grotto of Orrony, the con-
" tents of which are referred to the Bronze period, as
" many as eight humeri out of thirty-two were perfo-
" rated; but this extraordinary proportion, he thinks,
" might be due to the cavern having been a sort of

% M. C Martins ("De I'Unité Organique in ' Revue des Deux
Mondes," June 15, 1862, p. 16), and Hacke (' Generelle Morphologie,
B. ii. s 278), have both remarked on the singular fact of this rudiment
sometimes causing degth.

7" The Lancet, Jan. 24, 1863, p. 83. Dr. Knox, ' Great Artistsand
Anatomigts' p. 63 See dso an important memoir on this process by
Dr. Grube, in the 'Bulletin de I'Acad. Imp. de St. Péersbourg,’ tom.
xii. 1867, p. 448.

% " On the Caves of Gibraltar," ' Transact. Internat. Congress of
Prehist. Arch.' Third Session, 1869, p. $4.
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" ' family vault.” Again, M. Dupont found 30 per cent.
" of perforated bones in the caves of the Vdley of the
" Lesse, beonging to the Reindeer period; whilst M.
" Leguay, in a sort of dolmen a Argenteuil, observed
" twenty-five per cent. to be perforated; and M. Pruner-
" Bey found twenty-six per cent. in the same condition
" in bones from Vauréal. Nor should it be left unno-
" ticed that M. Primer-Bey gtates that this condition is
" common in Guanche skdetons" The fact that ancient
races, in this and several other cases more frequently
present structures which resemble those of the lower
animals than do the modern races, isinteresting. One
chief cause seems to be that ancient races stand some-
what nearer than modern races in the long line of
descent to their remote animal-like progenitors.

The os coccyx in man, though functionless as a tail,
plainly represents this part in other vertebrate animals.
At an early embryonic period it is free, and, as we have
seen, projects beyond the lower extremities. In certain
rare and anomalous cases it has been known, according
to Isdore Geoffroy St.-Hilaire and others® to form a
gmdl external rudiment of a tail. The os coccyx is
short, usudly including only four vertebree and these
are in a rudimental condition, for they consist, with the
exception of the basal one, of the centrum done® They
are furnished with some small muscles; one of which, as
| am informed by Prof. Turner, has been expresdy
described by Thelle as a rudimentary repetition of the
extensor of the tail, which is 50 largely developed in
many mammals.

The spina cord in man extends only as far down-
wards as the last dorsa or first lumbar vertebra; but a

® Quatrefages has lately collected the evidence on this subject.
'Revue des Cours Scientifiques,' 1867-1868, p. 625.
40 Owen, ' On the Nature of Limbs,' 1849, p. 114
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thread-like structure (thefilum terminale) runs down the
axis of the sacrd part of the spind canal, and even
aong the back of the coccyged bones. The upper
part of this filament, as Prof. Turner informs me, is
undoubtedly homologous with the spind cord; but the
lower part apparently consists merely of the pia mater,
or vascular investing membrane.  Even in thiscase the
0s coccyX may be said to possess a vedtige of S0 im-
portant a structure as the spina cord, though no longer
enclosed within a bony cand. The following fact, for
which | am dso indebted to Prof. Turner, shews how
closdy the os coccyx corresponds with the true tail in
the lower animals. Luschka has recently discovered at
the extremity of the coccygea 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 acat,
in both of which they found, though not a the extre-
mity, a similarly convoluted body.

The reproductive system offers various rudimentary
structures; but these differ in one important respect
from the foregoing cases  We are not here concerned
with a vestige of a part which does not belong to the
species in an efficient state; but with a part which
is dways present and efficient in the one sex, being
represented in the other by a mere rudiment. Never-
theless, the occurrence of such rudiments is as diffi-
cult to explain on the belief of the separate credtion
of each gpecies, as in the foregoing cases  Hereafter
| shdl have to recur to these rudiments, and shdll
shew that their presence generaly depends merely on
inheritance; namely, on parts acquired by one sex
having been partialy transmitted to the other. Here
| will only give some instances of such rudiments. It
is well known that in the maes of dl mammals, in-
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eluding man, rudimentary mammee exis. These in
severd ingtances have become well developed, and have
yielded a copious supply of milk.  Their essentid iden-
tity in the two sexes is likewise shewn by their occa
sond sympathetic enlargement in both during an
attack of the meades. The vesicula prostratica, which
has been observed in many male mammals, is now uni-
versally acknowledged to be the homologue of the
female uterus, together with the connected passage. It
isimpossible to read Leuckart's able description of this
organ, and his reasoning, without admitting thejustness
of his conclusion. Thisis especidly clear in the case of
those mammals in which the true female uterus bifur-
cates, for in the maes of these the vesicula likewise
bifurcates™ Some additional rudimentary structures
belonging to the reproductive system might here have
been adduced.”

The bearing of the three great classes of facts now
givenisunmistakeable. But it would be superfluoushere
fully to recapitul ate the line of argument given in detail
inmy 'Origin of Species’ Thehomologica construction
of the whole frame in the members of the same dass is
intelligible, if we admit their descent from a common
progenitor, together with their subsequent adaptation
to diversified conditions. On any other view the simi-
larity of pattern between the hand of a man or monkey,
the foot of a horse, the flipper of a sed, the wing of
a bat, &c, is utterly inexplicable. It is no scientific

4l Leuckart, in Todd's ' Cyclop. of Anat.' 1849-52, vol. iv. p. 1415,
In man this organ is only from three to six lines in length, but, like
0 many other rudimentary parts, it is varigble in development as well
as in other characters.

4 Sea on this subject, Owen, ' Anatomy of Vertebrates,' val. iii. pp.
675, 676, 706.



KYJ THE DESCENT OF MAN. PART I.

explanation to assart that they have dl been formed on
the same ided plan. With respect to development,
we can clearly understand, on the principle of varia
tions supervening a a rather late embryonic period,
and being inherited at a corresponding period, how it is
that the embryos of wonderfully different forms should
dill retain, more or less perfectly, the structure of their
common progenitor. No other explanation has ever
been given of the marvellous fact that the embryo of a
man, dog, sed, 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 partsin
question in a perfect state, and that under changed
habits of life they became greatly reduced, either from
simple disuse, or through the natural selection of those
individuals which were least encumbered with a super-
fluous part, aided by the other means previously indi-
cated.

Thus we can understand how it has come to pass
that man and al other vertebrate animals have been
constructed on the same genera model, why they pass
through the same early stages of development, and why
they retain certain rudimentsin common. Consequently
we ought frankly to admit their community of descent:
to take any other view, is to admit that our own struc-
ture and that of al the animals around us, is a mere
snare lad to entrap our judgment. This conclusion
is greatly strengthened, if we look to the members of
the whole animal series, and consider the evidence de-
rived from their affinities or classfication, their geo-
graphical distribution and geological successon. It
is only our natural pregudice, and that arrogance
which made our forefathers declare that they were
descended from demi-gods, which leads us to demur to
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this condusion. But the time will before long come
when it will be thought wonderful, that naturdists, who
were well acquainted with the comparative structure
and development of man and other mammals, should

have bdieved that each was the work of a separate act
of creation.

VOL.I.
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CHAPTER II.

COMPARISON OF THE MENTAL POWERS OF MAN AND THE
LOWER ANIMALS.

The difference in menta power between the highest gpe and the
lowest savage, immense— Certain ingtincts in common— The
emotions— Curiosity — Imitation—A ttention— Memory—Ima:
gination — Reason — Progressive improvement — Tools  and
wegpons used by animals— Language — Sdf-consciousness—
Sense of beauty — Bédlief in God, spiritual agendies, superdtitions.

WE have seen in the lagt chapter that man bearsin his
bodily structure clear traces of his descent from some
lower form; but it may be urged that, as man differs so
greatly in his mental power from dl other animals, there
must be some error in this concluson. No doubt the
difference in this respect is enormous, even if we com-
pare the mind of one of the lowest savages, who has no
words to express any number higher than four, and who
uses no abdract terms for the commonest objects or
affections,* with that of the most highly organised ape.
The difference would, no doubt, gill remain immense,
even if one of the higher apes had been improved or
civilised as much as a dog has been in comparison with
its parent-form, the wolf or jackal. The Fuegians rank
amongst the lowest barbarians; but | was continualy
struck with surprise how dosdy the three natives on
board HM.S "Beagle," who had lived some years in

England and could talk a little English, resembled us
in digposition and in most of our menta faculties.  If no

! Seethe evidence on these paints, as given by Lubbock, * Prehistoric
Times' p. 3%4, &c.
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organic being excepting man had possessad any mental
power, or if his powers had been of awhally different
nature from those of the lower animads, then we should
never have been able to convince oursdves that our
high faculties had been gradualy devdoped. But it
can be clearly shewn that there is no fundamental
difference of this kind. We must dso admit that
there is a much wider interval in mental power be-
tween one of the lowest fishes, as alamprey or lancelet,
and one of the higher gpes, than between an gpe and
man; yet this immense interval is filled up by number-
less gradations.

Nor is the difference dight in mora digpostion
between a barbarian, such as the man described by the
old navigator Byron, who dashed his child on the rocks
for dropping a basket of sea-urchins, and a Howard or
Clarkson; and in intellect, between a savage who does
not use any abstract terms, and aNewton 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 possble that they
might pass and be developed into each other.

My object in this chapter is solely to shew that there
is no fundamental difference between man and the
higher mammals in their mental faculties. Each divi-
son of the subject might have been extended into a
Sseparate essay, but must here be treated briefly. As
no classification of the mental powers has been univer-
sdly accepted, | shdl arrange my remarks in the order
most convenient for my purpose; and will sdect those
facts which have mogt struck me, with the hope that
they may produce some effect on the reader.

With respect to animals very low in the scde, | shall
have to give some additiona facts under Sexud Sdec-
tion, shewing that their mental powers are higher than

D2
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might have been expected. The variability of the facul-
ties in the individuas of the same species is an im-
portant point for us, and some few illustrationswill here
be given. But it would be superfluous to enter into
many details on this head, for | have found on frequent
enquiry, that it is the unanimous opinion of al those
who have long attended to animals of many kinds,
including birds, that the individuals differ greatly in
every mental characterigic. In what manner the menta
powers were first developed in the lowest organisms,
is as hopdess an enquiry as how life first originated.
These are problems for the distant future, if they are
ever to be solved by man.

As man posessss the same senses with the lower
animals, his fundamenta intuitions must be the same.
Man has dso some few ingtincts in common, as that of
self-preservation, sexual love, the love of the mother for
her new-born offspring, the power possessed by the
latter of sucking, and so forth. But man, perhaps, has
somewhat fewer ingdincts than those possessad by the
animals which come next to him in the sies. The
orang in the Eastern idands, and the chimpanzee in
Africa, build platforms on which they deep; and, asboth
oedies follow the same habit, it might be argued that
this was due to ingtinct, but we cannot fed sure thatitis
not the result of both animals having similar wants and
possessing sSimilar powers of reasoning.  These apes, as
we may assume, avoid the many poisonous fruits of the
tropics, and man has no such knowledge; but as our
domedtic animds, when taken to foreign lands and when
first turned out in the spring, often eat poisonous herbs,
which they afterwards avoid, we cannot fed sure that
the apes do not learn from their own experience or
from that of their parents what fruits to sdect. Itis
however certain, aswe shdl presently see, that gpeshave
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an ingtinctive dread of serpents, and probably of other
dangerous animals.

The fewness and the comparative smplicity of the
ingtincts in the higher animas are remarkable in con-
trast with those of the lower animas. Cuvier main-
tained that ingtinct and intelligence stand in an inverse
ratio to each other; and some have thought that the
intellectual faculties of the higher animals have been
gradually developed from their ingtincts. But Pouchet,
in an interesting essay,? has shewn that no such inverse
ratio redly exigs. Those insects which possess the most
wonderful ingincts are certainly the most intelligent.
In the vertebrate series, the least intelligent members,
namely fishes and amphibians, do not possess complex
instincts; and amongst mammals the animal most re-
markable for its ingtincts, namely the beaver, is highly
intelligent, as will be admitted by every one who has
read Mr. Morgan's excellent account of this animal .

Although the first dawnings of intelligence, accord-
ing to Mr. Herbert Spencer,® have been developed
through the multiplication and co-ordination of reflex
actions, and athough many of the smpler instincts
graduate into actions of this kind and can hardly be
distinguished from them, as in the case of young animals
sucking, yet the more complex instincts seem to have
originated independently of intelligence. | am, how-
ever, far from wishing to deny that indinctive actions
may lose their fixed and untaught character, and be
replaced by others performed by the ad of the free will.
On the other hand, some intelligent actions—as when
birds on oceanic idands first learn to avoid man—after

2 ''Ingtinct chez les Insctes' ' Revue des Deux Mondes' Feb.
1870, p. 60.

3 ' The American Beaver and his Works,' 1868

4 ThePrinciplesaf Psychology,' 2nd edit. 1870, pp. 418-443
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being performed during many generations, become con-
verted into ingtincts and areinherited. They may then
be sad to be degraded in character, for they are no
longer performed through reason or from experience.
But the greater number of the more complex ingincts
appear to have been gained in awholly different man-
ner, through the natural sdection of variations of smpler
ingtinctive actions.  Such variations appear to arise from
the same unknown causes acting on the cerebra organ-
isation, which induce dight variations or individual dif-
ferencesin other parts of the body; and these variations,
owing to our ignorance, are often sad to arise spontar
neoudy. We can, | think, come to no other concluson
with respect to the origin of the more complex ingtincts,
when we reflect on the marvellous ingdtincts of gterile
worker-antsand bees, which leave no offspring to inherit
the effects of experience and of modified habits.

Although a high degree of intelligence is certainly
competible with the existence of complex ingtincts, as
we see in the insects just named and in the beaver, it is
not improbable that they may to a certain extent inter-
fere with each other's development. Little is known
about the functions of the brain, but we can perceive
that as theintdlectua powers become highly developed,
the various parts of the brain must be connected by the
mogt intricate channels of intercommunication; and as
a consequence each separate part would perhaps tend to
become less well fitted to answer in a definite and uni-
form, that is inginctive, manner to particular sensations
or asodidions

| have thought this digression worth giving, because
we may eadly underrate the mental powers of the
higher animas, and especialy of man, when we com-
pare their actions founded on the memory of past
events, on foresight, reason, and imagination, with
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exactly smilar actions ingtinctively performed by the
lower animals; in this latter case the capacity of
performing such actions having been gained, step by
sep, through the variability of the menta organs and
natural sdection, without any conscious intelligence on
the part of the animal during each successve genera
tion. No doubt, as Mr. Wallace has argued,” much of
the inteligent work done by man is due to imitation and
not to reason; but there is this great difference between
his actions and many of those performed by the lower
animas, namely, that man cannot, on his first trid,
make, for instance, a stone hatchet or a canoe, through
his power of imitation. He has tolearn his work by
practice; abeaver, on the other hand, can make its dam
or cand, and a bird its nest, as wdl, or nearly as well,
the first time it tries, as when old and experienced.

To return to our immediate subject: the lower
animds, like man, manifestly fed pleasure and pain,
happiness and misery. Happiness is never better exhi-
bited than by young animals, such as puppies, kittens,
lambs, & c., when playing together, like our own children.
Even insects play together, as has been described by
that excellent observer, P. Huber,® who saw ants chasing
and pretending to bite each other, like so many puppies.

The fact that the lower animals are excited by the
same emotions as oursaves is 0 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 pa-
pitate, the sphincters to be rdlaxed, and the hair to
stand on end.  Suspicion, the offspring of fear, is emi-
nently characteristic of most wild animads. Courage

® ' Contributions to the Theory of Natural Sdection, 1870, p. 212,
" Recherches sur les Moaurs des Fourmis,' 1810, p. 173
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and timidity are extremey variable qudities in the
individuals of the same gpedies as is plainly seen in
our dogs Some dogs and horses are ill-tempered and
eadly turn sulky; others are good-tempered; and
these qudities are catainly inherited. Every one
knows how liable animas are to furious rage, and how
plainly they show it. Many anecdotes, probably true,
have been published on the long-ddayed and artful
revenge of various animals. The accurate Rengger and
Brehm’ state that the American and African monkeys
which they kept tame, certainly revenged themsdves.
The love of a dog for his magter is notorious; in the
agony of desth he has been known to caress his madter,
and every one has heard of the dog suffering under
vivisection, who licked the hand of the operator; this
man, unless he had a heart of sone must have felt
remorse to the lagt hour of his life. AsWhewell® has
remarked, " who that reads the touching instances of
" materna affection, rdated s often of the women of
" dl nations, and of the females of al animas, can
" doubt that the principle of action is the same in the
" two cases?"

We = materna affection exhibited in the most
trifling details, thus Rengger observed an American
monkey (a Cebus) carefully driving away the flies which
plagued her infant; and Duvaucd saw a Hylobates
washing the faces of her young ones in a stream. <o
intense is the grief of female monkeys for the loss of
their young, that it invariably caused the death of cer-
tain kinds kept under confinement by Brehm in N

7 All the following statements, given on the authority of these two
naturdists, are taken from Rengger's ' Naturges. der Sdugethiere
von Paraguay,’ 1830, s 41-57, and from Brehm's ' Thierleben, B. i.
s 1087.

8 ' Bridgewater Trediise, p. 263.
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Africa.  Orphan-monkeys were aways adopted and
carefully guarded by the other monkeys, both maes
and femdes. One female baboon had 0 capacious a
heart that she not only adopted young monkeys of
other spedies, but dole young dogs and cats, which she
continually carried about. Her kindness, however, did
not go s far as to share her food with her adopted
offspring, at which Brehm was surprised, as his monkeys
aways divided everything quite fairly with their own
young ones. An adopted kitten scratched the above-
mentioned affectionate baboon, who certainly had a
fine intelect, for she was much agtonished a being
scratched, and immediately examined the kitten's feet,
and without more ado bit off the daws In the
Zoologicd Gardens, | heard from the keeper that
an old baboon (C. chacma) had adopted a Rhesus
monkey; but when a young drill and mandrill were
placed in the cage, she seemed to perceive that these
monkeys, though distinct species, were her nearer rda
tives, for she at once rgjected the Rhesus and adopted
both of them. The young Rhesus, as| 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 exciting great indignation in the old baboon.
Monkeys will dso, according to Brehm, defend their
master when attacked by any one, as well as dogs to
whom they are attached, from the attacks of other
dogs. But we here trench on the subject of sympathy,
to which | shal recur. Some of Brehm's monkeys
took much delight in teasing, in various ingenious
ways, a certain od dog whom they didiked, as well
as other animals.

Mogt of the more complex emations are common to
the higher animals and oursalves. Every one has seen
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how jealous a dog is of his master's affection, if lavished
on any other creature; and | have observed the same fact
with monkeys. This shews that animals not only love,
but have the desire to be loved. Animas manifestly
fed emulation. They love approbation or praise; and
adog carrying abasket for his master exhibits in ahigh
degree sdlf-complacency or pride. There can, | think,
be no doubt that a dog feels shame, as digtinct 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 cadled magnanimity.
Severd observers have stated that monkeys certainly
didike being laughed at; and they sometimes invent
imaginary offences. In the Zoologicd Gardens | saw a
baboon who aways got into a furious rage when his
keeper took out a letter or book and read it aoud to
him; and his rage was s0 violent that, as| withessed on
one occasion, he hit his own leg till the blood flowed.
We will now turn to the more intellectual emotions
and faculties, which are very important, as forming the
badgs for the development of the higher mental powers.
Animals manifestly enjoy excitement and suffer from
ennui, a may be seen with dogs and, according to
Rengger, with monkeys. All animals fed Wonder,
and many exhibit Curiosty. They sometimes suffer
from this latter quality, as when the hunter plays antics
and thus attracts them; | have witnessed this with
deer, and 0 it is with the wary chamois, and with some
kinds of wild-ducks. Brehm gives a curious account of
the instinctive dread which his monkeys exhibited
towards snakes; but their curiosity was so greet that
they could not desist from occasiondly satiating their
horror in a mogt human fashion, by lifting up the lid
of the box in which the snakes were kept. | was 0
much surprised at his account, that | took a stuffed and
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coiled-up snake into the monkey-house a the Zoo-
logicad Gardens, and the excitement thus caused was
one of the mogt curious spectacles which | ever behdd.
Three species of Cercopithecus were the most alarmed,;
they dashed about their cages and uttered sharp signd-
cries of danger, which were understood by the other
monkeys. A few young monkeys and one old Anubis
baboon aone took no notice of the snake. | then
placed the stuffed specimen on the ground in one of
the larger compartments.  After atime dl the monkeys
collected round it in a large circle, and staring in-
tently, presented a most ludicrous appearance. They
became extremdly nervous; so that when awooden ball,
with which they were familiar as a plaything, was acci-
dently moved in the straw, under which it was partly
hidden, they dl instantly started away. These monkeys
behaved very differently when a dead fish, a mouse, and
some other new objects were placed in their cages; for
though at first frightened, they soon approached, handled
and examined them. | then placed alive snake in a
paper bag, with the mouth loosgly closed, in one of the
larger compartments.  One of the monkeysimmediately
approached, cautiously opened the bag a little, peeped
in, and instantly dashed away. Then | witnessed what
Brehm has described, for monkey after monkey, with
head raised high and turned on one side, could not
resst taking momentary peeps into the upright bag,
a the dreadful object lying quiet at the bottom. It
would dmost appear as if monkeys had some notion of
zoologica affinities, for those kept by Brehm exhibited
a strange, though mistaken, instinctive dread of inno-
cent lizards and frogs. An orang, dso, has been known
to be much alarmed at the first sight of a turtle’

®W. C. L. Martin, ' Nat. Hist. of Mammalia,' 1841, p. 405.
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The principle of Imitation is strong in man, and
especialy in man in a barbarous state. Desor™® has
remarked that no animal voluntarily imitates an action
performed by man, until in the ascending scde we
come to monkeys, which are well-known to be ridiculous
mockers. Animds, however, sometimes imitate each
others actions: thus two species of wolves, which had
been reared by dogs, learned to bark, as does some-
times the jacka,™* but whether this can be caled volun-
tary imitation is another question. From one account
which | have read, thereis reason to believe that puppies
nursed by cats sometimes learn to lick their feet and
thus to clean their faces: it is a least certain, as| hear
from a perfectly trustworthy friend, that some dogs
behavein thismanner. Birds imitate the songs of their
parents, and sometimes those of other birds; and par-
rots are notorious imitators of any sound which they
often hear.

Hardly any faculty is more important for the intel-
lectuad progress of man than the power of Attention.
Animals clearly manifest this power, as when a cat
watches by a hole and prepares to spring on its prey.
Wild animals sometimes become so absorbed when thus
engaged, that they may be eadly approached. Mr.
Bartlett has given me a curious proof how variable this
faculty is in monkeys. A man who trains monkeys to
act used to purchase common kinds from the Zoologica
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 sdect one
When asked how he could possibly so soon learn whether

" Quoted by Vogt, * Mémoire sur les Microcéphales, 1867, p. 168.
I ' The Variation of Animals and Plants under Domestication,’ vol.
i.p.27.



CHAP. 11. MENTAL POWERS. 45

a particular monkey would turn out a good actor, he
answered that it al depended on their power of atten-
tion. If when he was talking and explaining anything
to a monkey, its attention was eedly distracted, as by
afly on the wall or other trifling object, the case was
hopdess. If he tried by punishment to make an in-
atentive monkey act, it turned sulky. On the other
hand, a monkey which carefully attended to him could
aways be trained.

It is amost superfluous to date that animas have
excdlent Memories for persons and places. A baboon
a the Cape of Good Hope, as | have been informed by
Sr Andrew Smith, recognised him with joy after an
absence of nine months. | had a dog who was savage
and averse to dl strangers, and | purposdly tried his
memory after an absence of five years and two days. |
went near the stable where he lived, and shouted to
him in my old manner; he showed no joy, but in-
santly followed me out waking and obeyed me,
exactly as if | had parted with him only haf-an-hour
before. A train of old associdions, dormant during five
years, had thus been instantaneoudy awakened in his
mind. Even ants, as P. Huber'® has dealy shewn,
recognised their fellow-ants belonging to the same com-
munity after a separation of four months. Animas
can 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, independently of
the will, former images and ideas, and thus creates bril-
liant and novel results. A poet, as Jean Paul Richter
remarks™ " who must reflect whether he shal make a

2 | es Mcaurs des Fourmis, 1810, p. 150.
5 Quoted in Dr. Maudsley's ' Physiology and Pathology of Mind,
1868, pp. 19, 220.
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" 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 vaue of
the products of our imagination depends of course on
the number, accuracy, and clearness of our impressions;
on our judgment and taste in sdecting or rejecting the
involuntary combinations, and to a certain extent on
our power of voluntarily combining them. As dogs
cas, horses, and probably dl the higher animals, even
birds, asis stated on good authority,* have vivid dreams,
and thisis shewn by their movements and voice, we must
admit that they possess some power of imagination.

Of dl the faculties of the human mind, it will, |
presume, be admitted that Reason stands at the summit.
Few persons any longer dispute that animals possess
some power of reasoning. Animals may constantly be
seen to pause, deliberate, and resolve. It isa significant
fact, that the more the habits of any particular anima
are studied by a naturaist, the more he attributes to
reason and the less to unlearnt ingtincts™  In future
chapters we shall see that some animals extremely low in
the scade apparently display a certain amount of reason.
No doubt it is often difficult to distinguish between the
power of reason and that of instinct. Thus Dr. Hayes,
in his work on * The Open Polar Sea,' repeatedly re-
marks that his dogs, instead of continuing to draw the
dedges in a compact body, diverged and separated when
they came to thin ice 0 that their weight might be
more evenly distributed.  This was often the first warn-

4 Dr. Jerdon, ' Birds of India,' val. i. 1862, p. xxi.

5 Mr. L. H. Morgan's work on ' The American Beaver, 1868, offers
agood illustration of this remark. | cannot, however, avoid thinking
that he goes too far in underrating the power of Instinct,



CHAP. 11 MENTAL POWERS. 47

ing and notice which 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 an instinct? This instinct
might possbly have arisen since the time, long ago,
when dogs were first employed by the natives in draw-
ing their dedges; or the Arctic wolves, the parent-stock
of the Esquimaux dog, may have acquired this ingtinct,
impelling them not to attack their prey in a dose pack
when on thin ice.  Questions of this kind are most
difficult to answer.

S0 many facts have been recorded in various works
shewing that animals possess some degree of reason,
that | will here give only two or threeinstances, authen-
ticated by Rengger, and relating to American monkeys,
which stand low in their order. He states that when
he first gave eggs to his monkeys, 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 cutting
themselves only once with any sharp tool, they would
not touch it again, or would handle it with the grestest
care. Lumps of sugar were often given them wrapped
up in paper; and Rengger sometimes put a live wasp
in the paper, 0 that in hagtily unfolding it they got
stung; after this had once happened, they dways first
held the packet to their ears to detect any movement
within.  Any one who is not convinced by such facts as
these, and by what he may observe with his own dogs,
that animals can reason, would not be convinced by
anything that 1 could add. Nevertheless | will give
one case with respect to dogs, as it rests on two distinct
observers, and can hardly depend on the modification
of any instinct.
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Mr. Colquhoun'® winged two wild-ducks, which fell
on the oppodite side of a stream; Ms retriever tried to
bring over both a once, but could not succeed; she
then, though never before known to ruffle a feather,
ddiberatdly killed one, brought over the other, and re-
turned for the dead bird. Cdl. Hutchinson relates that
two partridges were shot a once, one being killed, the
other wounded; the latter ran away, and was caught by
the retriever, who on her return came across the dead
bird; " she stopped, evidently greatly puzzled, and
" after one or two trids, finding she could not take it up
" without permitting the escape of the winged bird, she
" conddered a moment, then ddiberately murdered it
" by giving it a severe crunch, and afterwards brought
" away both together. This was the only known in-
" gance 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 one, as in the case of
the two wild-ducks.

The muleteers in S America say, "I will not give
" you the mule whose step is eases, but la mas racional,
" —the one that reasons best;" and Humboldt*’ adds,

" this popular expression, dictated by long experience,
" combats the system of animated machines, better per-
" hapsthan dl the arguments of speculative philosophy.”

It has, | think, now been shewn that man and the
higher animads, especidly the Primates, have some few
ingtincts in common. All have the same senses, intui-
tions and sensations—similar passions, affections, and
emotions, even the more complex ones, they fed

% ' The Moor and the Loch, p. 45. Col. Hutchinson on ‘Dog
Breaking,' 1850, p. 46.
7+ Persond Narrative, Eng. trandat., vol. iii. p. 106.
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wonder and curiosity; they possess the same faculties
of imitation, attention, memory, imagination, and reason,
though in very different degrees. Nevertheless many
authors have insisted that man is separated through his
mental faculties by an impassable barrier from dl the
lower animals. | formerly made a collection of above
a score of such aphorisms, but they are not worth
giving, as their wide difference and number prove the
difficulty, if not the imposshility, of the attempt. It
has been asserted that man aone is capable of progres-
sive improvement; that hie aone makes use of tools or
fire, domesticates other animals, possesses property, or
employs language; that no other animd is self-con-
stious, comprehends itself, has the power of abstraction,
or posesxs general ideas; that man alone has a sense
of beauty, is liable to caprice, has the feeling of grati-
tude, mystery, &c.; bdievesin God, or is endowed with
a conscience. | will hazard a few remarks on the more
important and interesting of these points.

Archbishop Sumner formerly maintained™® that man
alone is capable of progressve improvement. With
animals, looking first to the individual, every one who
has had any experience in setting traps knows that
young animals can be caught much more easily than
old ones; and they can be much more easily 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 dl should have
partaken of the poison, and impossible that dl should
Lave been caught inthe trap. They must learn caution
by seeing their brethren caught or poisoned. In North
America, where the fur-bearing animals have long been

B Quoted by Sir C. Lyéll, ' Antiquity of Man,' p. 497.
VOL. I. E
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pursued, they exhibit, according to the unanimous tes-
timony of al observers an amogs incredible amount
of sagacity, caution, and cunning; but trapping has
been there s0 long carried on that inheritance may have
come into play.

If we look to successve generations, or to the race,
there is no doubt that birds and other animals gradually
both acquire and lose caution in relaion to man or
other enemies;™® and this caution is certainly in chief
part an inherited habit or ingtinct, but in part the result
of individual experience. A good observer, Leroy,®
dates that in districts where foxes are much hunted,
the young when they first leave their burrows are in-
contestably much more wary than the od ones in dis
tricts where they are not much disturbed.

Our domestic dogs are descended from wolves and
jackds®™ and though they may not have gained in
cunning, and may have lost in waryness and suspicion,
yet they have progressed in certain mora qudlities,
such as in affection, trust-worthiness, temper, and pro-
bably in general inteligence. The common rat has
conquered and beaten severd other species through-
out Europe, in parts of North America, New Zedand,
and recently in Formosa, as well as on the mainland of
China.  Mr. SwinhoeZ who describes these latter cases,
atributes the victory of the common rat over the large
Mus coninga to its superior cunning; and this latter
quality may be attributed to the habitual exercise of
al its faculties in avoiding extirpation by man, as well

19" Journal of ResearchesduringtheV oyageof the” Beagle,"" 1845,
p. 398. ' Origin of Spedies' 5th edit. p. 260.
2 'Lettres Phil. sur l'nteligence des Animaux,’ nouvelle edit.

182 p. 8. ) . . . o
See the evidence on thishead in chap. i. val. i. ' On the Variation
of Animals and Plants under Domestication.'
2'proc. Zoolog. Soc.' 1864, p. 186.



CHAP. II. MENTAL POWERS 51

asto nearly dl the less cunning or weak-minded rats
having been successvely destroyed by him.  To main-
tain, independently of any direct evidence, that no
animal during the course of ages has progressed in
intellect or other mental faculties, isto beg the question
of the evolution of species. Hereafter we shdl see that,
according to Lartet, exising mammals belonging to
several orders have larger brains than their ancient
tertiary prototypes.

It has often been sad that no anima uses any tool;
but the chimpanzee in a sate of nature cracks anatlve
fruit, somewhat likeawanut, withastone®  Rengger®
eadly taught an American monkey thus to break open
hard pam-nuts, and afterwards of its own accord it
used sones to open other kinds of nuts, as wdl as
boxes. It thus aso removed the soft rind of fruit that
had adisagreesbleflavour. Another monkey wastaught
to open the lid of a large box with a stick, and after-
wards it used the gtick as a lever to move heavy bodies;
and | have mysdf seen a young orang put a gick into
acrevice dip his hand to the other end, and use it in
the proper manner as a lever. In the casss just men-
tioned stones and gicks were employed as |mpI ements
but they are likewise used as wegpons.  Brehm?® dtates
on the authority of the well-known traveller Schimper,
that in Abyssnia when the baboons beonging to one
gpecies (C. gelada) descend in troops from the moun-
tains to plunder the fidds, they sometimes encounter
troops of another species (C. hamadryas), and then a
fight ensues The Geladas roll down grest gones which
the Hamadryas try to avoid, and then both species

% savage and Wyman in ' Boston Journal of Nat. Hist.' vol. iv.
184344, p. 383,

2 Sajgethlere von Paraguay,’ 1830, s 51-56.

% ‘Thierleben, B.i. s 79, 82
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making a great uproar, rush furioudy agangt each
other. Brehm, when accompanying the Duke of Coburg-
Gotha, aided in an attack with firesarms on atroop of
baboonsin the pass of Mensa in Abyssinia.  The baboons
in return rolled so many sones down the mountain,
some as large as a man's head, that the attackers had
to beat a hasty retreat; and the pass was actualy for
atime dosaed againg the caravan. It deserves notice
that these baboons thus acted in concert. Mr. Wd-
lace”® on three occasons saw female orangs, accom-
panied 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”

In the Zoologicd Gardens a monkey which had wesk
teeth used to break open nuts with astone; and | was
assured by the keepers that this animal, after using the
done, hid it in the straw, and would not let any other
monkey touch it. Here, then, we have the idea of
property; but thisideais common to every dog with a
bone, and to most or dl hirds with their nests.

The Duke of Argyll?” remarks, that the fashioning of
an implement for a specid purpose is absolutely peculiar
to man; and he congders that this forms an immeasur-
able gulf between him and the brutes. It is no doubt
avery important distinction, but there appears to me
much truth in Sr J. Lubbock’s suggestion,” that when
primeva man first used flint-stones for any purpose, he
would have accidentdly splintered them, and would
then have used the sharp fragments. From this step
it would be a smal one to intentionally bresk the

%+ The Malay Archipdago, vol. i. 1869, p. &7.
27 Primeval Man," 1869, pp. 145, 147.
% Prehistoric Times,' 1865, p. 473, &c.



CHAP. 11, MENTAL POWERS. 53

flints, and not a very wide step to rudely fashion them.
This latter advance, however, may have taken long
ages, if we may judge by the immense interva of time
which dapsed before the men of the neolithic period
took to grinding and polishing their stone tools. In
breaking the flints, as Sr J Lubbock likewise remarks,
sparks would have been emitted, and in grinding them
heat would have been evolved: " thus the two usua
" methods of obtaining fire may have originated." The
nature of fire would have been known in the many
volcanic regions where lava occasiondly flows through
forests. The anthropomorphous gpes, guided probably
by ingtinct, build for themsdlves temporary platforms;
but as many instincts 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 itsdf a night with the
leaves of the Pandanus; and Brehm dates that one of
his baboons used to protect itsdf from the heat of the
sun by throwing a straw-mat over its head. Inthese
latter habits, we probably see the first gteps towards
some of the smpler arts; namely rude architecture
and dress, as they arose amongst the early progenitors
of man.

Language.—This faculty hasjustly been consdered as
one of the chief distinctions between man and the lower
animals. But man, as a highly competent judge, Arch-
bishop Whately remarks, " is not the only animd that
" can make use of language to express what is passing in
" his mind, and can understand, more or less what is 0
" expressed by another."®  In Paraguay the Cebus azarae
when excited utters at least six distinct sounds, which

% Quoted in ' Anthropological Review,' 1864, p. 18



% THE DESCENT OF MAN. PART 1.

excite in other monkeys similar emotions®  The move-
ments of the features and gestures of monkeys are un-
derstood by us and they partly understand ours, as
Rengger and others declare. It is a more remark-
able fact that the dog, since being domedticated, has
learnt to bark®! in at least four or five distinct tones.
Although barking is a new art, no doubt the wild spe-
des, the parents of the dog, expressed their fedings
by cries of various kinds. With the domedticated
dog we have the bark of eagerness, as in the chase;
that of anger; the yelping or howling bark of despair,
as when shut up; that of joy, as when sarting on a
wak with his master; and the very distinct one of
demand or supplication, as when wishing for a door or
window to be opened.

Articulate language is however, peculiar to man;
but he uses in common with the lower animals inarti-
culate cries to express his meaning, aided by gestures
and the movements of the muscles of the face3 This
epecidly holds good with the more smple and vivid
feelings, which are but little connected with our higher
intelligence. Our cries of pain, fear, surprise, anger, to-
gether with their appropriate actions, and the murmur
of a mother to her beloved child, are more expressive
than any words. It is not the mere power of articula-
tion that distinguishes man from other animals, for as
every one knows, parrots can talk; but it is his large
power of connecting definite sounds with definite ideas;
and this obvioudy depends on the development of the
mental faculties.

% Rengger, ibid. s 45.

# Seemy ' Variation of Animals and Plants under Domestication,
vol. i. p. 27.

® See a discussion on this subject in Mr. E. B. Tylor'svery interest-
ing work, 'Researches into the Early History of Mankind,' 1865, chaps.
ii. toiv.
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As Home Tooke, one of the founders of the noble
science of philology, obsarves, language is an art, like
brewing or baking; but writing would have been a
much more appropriate Smile. It certainly is not a
true inginct, as every language has to be learnt. It
differs, however, widely from dl ordinary arts, for man
has an ingtinctive tendency to spesk, as we see in the
babble of our young children; whilst no child has an
ingtinctive tendency to brew, bake, or write. Moreover,
no philologis now supposes that any language has
been ddiberatdly invented; each has been dowly and
unconscioudy developed by many steps. The sounds
uttered by birds offer in severa respects the nearest
analogy to language, for dl the members of the same
species utter the same ingtinctive cries expressve of
their emotions; and dl the kinds that have the power
of singing exert this power instinctively; but the actua
song, and even the cdl-notes, are learnt from ther
parents or foster-parents. These sounds, as Dames
Barrington® has proved, " are no more innate than
" language is in man." The first attempts to sing
" 'may be compared to the imperfect endeavour in a
" child to babble" The young maes continue prac-
tising, or, as the bird-catchers say, recording, for ten
or deven months. Their first essays show hardly a
rudiment of the future song; but as they grow older
we can perceive what they are aiming at; and at last
they are sad "to sing their song round." Nestlings
which have learnt the song of a distinct species, as
with the canary-birds educated in the Tyrol, teach and
transmit their new song to their offspring. The dight
natural differences of song in the same species inha

% Hon. Daines Barrington in 'Philosoph. Transactions' 1773, p.
262. See dso Dureau de la Mdle, in' Ann. des Sc. Nat.' 3rd series,
Zoolog. tom. x. p. 119,
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biting different districts may be appositely compared,
as Barrington remarks, "to provincid didects" and
the songs of dlied, though distinct species may be com-
pared with the languages of distinct races of man. |
have given the foregoing details to shew that an in-
stinctive tendency to acquire an art is not a peculiarity
confined to man.

With respect to the origin of articulate language,
after having read on the one side the highly interesting
works of Mr. Hendeigh Wedgwood, the Rev. F. Farrar,
and Prof. Schleicher,® and the celebrated lectures of
Prof. Max Mller on the other sde, | cannot doubt that
language owes its origin to the imitation and mo-
dification, aided by sgns and gestures, of various
natural sounds, the voices of other animals, and man's
own instinctive cries. When we treat of sexua sdec-
tion we shal see that primeval man, or rather some
early progenitor of man, probably used hisvoice largely,
as does one of the gibbon-apes at the present day, in
producing true musical cadences, that is in singing;
we may conclude from a widely-spread analogy that
this power would have been especidly exerted during
the courtship of the sexes serving to express various
emotions, as love, jealousy, triumph, and serving as a
chalenge to their rivds. The imitation by articulate
sounds of musical cries might have given rise to
words expressve of various complex emotions. As
bearing on the subject of imitation, the strong tendency
in our nearest dlies, the monkeys, in microcephalous

% ' On the Origin of Language,’ by H. Wedgwood, 1866. ' Chapters
on Language,’ by the Rev. F. W. Farrar, 1865. These works are most
interesting. See dso ' De la Phys. et de Parole,’ par Albert Lemoine,
1865, p. 190. The work on this subject, by the late Prof. Aug. Schiei-
cher, has been trandated by Dr. Bikkers into English, under the title
of ' Darwinism tested by the Science of Language,' 1869.
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idiots® and in the barbarous races of mankind, to imi-
tate whatever they hear deserves notice.  As monkeys
certainly understand much that is said to them by man,
and as in a state of nature they utter sgnd-cries of
danger to their fellows™® it does not appear atogether
incredible, that some unusualy wise ape-like anima
should have thought of imitating the growl of a beast
of prey, 0 as to indicate to his felow monkeys the
nature of the expected danger. And this would have
been afirst step in the formation of a language.

As the voice was used more and more, the voca
organs would have been strengthened and perfected
through the principle of the inherited effects of use;
and thiswould 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 pro-
genitor of man must have been more highly developed
than in any existing ape, before even the most imperfect
form of speech could have come into use; but we may
confidently believe that the continued use and advance-
ment of this power would have reacted on the mind by
enabling and encouraging it to carry on long trains of
thought. A long and complex train of thought can no
more be carried on without the aid of words, whether
spoken or slent, than along calculation without the
use of figures or agebra. It appears, dso, that even
ordinary trains of thought amost require some form of
language, for the dumb, deaf, and blind girl, Laura
Bridgman, was observed to use her fingers whilst dream-

*® Vogt, 'Mémoire sur les Microcéphales' 1867, p. 169. With
respect to savages, | have given some facts in my 'Journa of
Researches,’ &c., 1845, p. 206.

% See dear evidence on this head in the two works so often quoted,
by Brehm and Rengger.
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ing.¥ Neverthdess along succession of vivid and con-
nected ideas, may pass through the mind without the
ad of any form of language, as we may infer from the
prolonged dreams of dogs We have, dso, seen that
retriever-dogs are able to reason to a certain extent;
and this they manifestly do without the aid of language.
The intimate connection between the brain, as it is
now developed in us, and the faculty of speech, is well
shewn by those curious cases of brain-disease, in which
gpeech is specidly affected, as when the power to re-
member substantives is logt, whilst other words can be
correctly used® There is no more improbability in
the effects of the continued use of the voca and mental
organs being inherited, than in the case of hand-
writing, which depends partly on the structure of the
hand and partly on the dlspostlon of the mind; and
hand-writing is certainly inherited.®

Why the organs now used for speech should have
been origindly perfected for this purpose, rather than
any other organs, it is not difficult to sse  Ants have
considerable powers of intercommunication by means
of their antenneg as shewn by Huber, who devotes a
whole chapter to their language. We might have used
our fingers as efficient ingtruments, for a person with
practice can report to a deaf man every word of a speech
rapidly delivered at a public meeting; but the loss of
our hands, whilst thus employed, would have been
a serious inconvenience. As dl the higher mammals
possess vocd organs congructed on the same genera

%" See remarks on this head by Dr. Mauddey, 'The Physiology
and Pathology of Mind,' 2nd edit. 1868, p. 199.
% Many curious cases have been recorded. See for instance,
" Inquiries Concerning the Intellectual Powers,' by Dr. Abercrombie,
1BB,p 150 | -
' The Variation of Animals and Plants under Domestication,’ vol.
ii. p. 6.
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plan with ours, and which are used as a means of commu-
nication, it was obvioudy probable, if the power of com-
munication had to be improved, that these same organs
would have been ill further developed; and this has
been effected by the aid of adjoining and well-adapted
parts, namely the tongue and lips® The fact of the
higher apes not using their voca organs for speech, no
doubt depends on their intelligence not having been
sufficiently advanced. The possesson by them of organs,
which with long-continued practice might have been
used for speech, athough not thus used, is pardleed by
the case of many birds which possess organs fitted for
singing, though they never sng. Thus, the nightingale
and crow have voca organs smilarly congtructed, these
being used by the former for dlversfled song, and by
the latter merely for croaking.”

The formation of different languages and of digtinct
species, and the proofs that both have been devel oped
through a gradua process, are curioudy the same®
But we can trace the origin of many words further
back than in the case of species, for we can perceive
that they have arisen from the imitation of various
sounds, as in dliterative poetry. We find in distinct
languages striking homologies due to community of
descent, and analogies due to a similar process of

“0 See some good remarks to this effect by Dr. Mauddey, ' The
Pfl}/sology and Pathology of Mind,' 1868, p. 199.

T Macgillivray, 'Hist. of British Birds' vol. ii. 1839, p- 29. An

excellent observer, Mr. Blackwall, remarks that the magpie learns to
pronounce single words, and even short sentences, more readily than
amost any other British bird; yet, as he adds, after long and closely
investigating its habits, he has never known it, in a state of nature,
display any unusual capacity for imitation. ' Researches in Zoology,'
184, p. 158,

2 See the very interesting parallelism between the development of
speech and languages, given by Sir C. Lyell in ' The Geolog. Evidences
of the Antiquity of Man," 1863, chap. xxiii.
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formation. The manner in which certain letters or
sounds change when others change is very like corre-
lated growth. We have in both cases the reduplication
of parts, the effects of long-continued use, and so forth.

The frequent presence of rudiments, both in languages
and in gedes is gill more remarkable.  The letter m
intheword am, means |; sothat in the expression | am,
a superfluous and usdess rudiment has been retained.

In the spdling aso of words, letters often remain

as the rudiments of ancient forms of pronunciation.

Languages, like organic beings, can be dassad in groups
under groups; and they can be dassed either naturally
according to descent, or artificialy by other characters.
Dominant languages and diaects spread widely and

lead to the gradual extinction of other tongues. A lan-
guage, like a species, when once extinct, never, as Sr
C. Lydl remarks, regppears. The samelanguage never
hastwo birth-places.  Digtinct languages may be crossed

or blended together® We see variability in every
tongue, and new words are continualy cropping up; but
asthere is alimit to the powers of the memory, sngle
words, like whole languages, gradualy become extinct.
As Max Miiller* has well remarked:—" A struggle for

" lifeis constantly going on amongst the words and gram-
"maticd forms in each language. The better, the
" shorter, the easier forms are constantly gaining the
" upper hand, and they owe their successto their own
" inherent virtue." To these more important causes of
the survival of certain words, mere novelty may, |

think, be added; for thereisinthe mind of man astrong
love for dight changes in dl things. The survival or

43 See remarks to this effect by the Rev. F.W. Farrar, in an interest-
ing article, entitled " Philology and Darwinism" in ' Nature,' March
24th, 1870, p. 528

“'Nature,' Jan. 6th, 1870, p. 257.
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preservation of certain favoured words in the struggle
for existenceis natural sdection.

The perfectly regular and wonderfully complex con-
gruction 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 Schlegd
writes: "In those languages which appear to be at the
" lowest grade of intellectua culture, we frequently ob-
" serve avery high and elaborate degree of art in their
" grammatical structure.  Thisisespecidly the casewith
" the Basgue and the Lapponian, and many of the Ame-
" ricanlanguages."* Butitisassuredly anerror to speak
of any language as an art in the sense of its having
been eaborately and methodically formed. Philolo-
gists now admit that conjugations, declensons, &c., ori-
gindly existed as distinct words, since joined together;
and as such words express the most obvious rdaions
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 illugtration will best shew how eadly we
may er : a Crinoid sometimes condsts of no less
than 150,000 pieces of shell,® dl arranged with per-
fect symmetry in radiating lines; but a naturaist does
not condder an animal of this kind as more perfect
than a bilaterd one with comparatively few parts,
and with none of these dike, excepting on the opposite
sdes of the body. He justly considers the differen-
tiation and specidisation of organs as the test of per-
fection. So with languages, the most symmetrical and
complex ought not to be ranked above irregular, abbre-

5 Quoted by C S Wake, ' Chapters on Man,' 1868, p. 10L
6 Buckland, ' Bridgewater Tredtise; p. 411
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viated, and bastardised languages, which have borrowed
expressve words and useful forms of condruction from
various conguering, or conquered, or immigrant races.

From these few and imperfect remarks | conclude
that the extremely complex and regular construction of
many barbarous languages, is no proof that they owe
their origin to a specid act of cregtion” Nor, as
we have seen, does the faculty of articulate speech in
itsdlf offer any insuperable objection to the bdief that
man has been developed from some lower form.

Sdlf-consciousness, Individuality, Abstraction, General
Ideas, &c.—t would be usdess to attempt discussing
these high faculties, which, according to severa recent
writers, make the sole and complete distinction between
man andthe brutes, for hardly two authorsagree intheir
definitions.  Such faculties could not have been fully
developed in man until his mental powers had advanced
to ahigh standard, and this implies the use of a perfect
language. No one supposss that one of the lower ani-
mals reflects whence he comes or whither he goes—
what is death or what is life, and 0 forth. But can
we fed sure that an old dog with an excdlent memory
and some power of imaginaion, as shewn by his
dreams, never reflects on Ms past pleasures in the
chase? and thiswould be a form of sdf-consciousness.
On the other hand, as Biichner® has remarked, how
little can the hard-worked wife of a degraded Austraian
savage, who uses hardly any abstract words and cannot
count above four, exert her saf-consciousness, or reflect
on the nature of her own existence,

4" Sare some good remarks on the simplification of languages, by Sir
J. Lubbock Origin of Civilisation,' 1870, p. 278.
% Conférences sur la Théorie Dawmlenne French trandat., 1869,

p. 132
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That animals retain their mental individudity is
unquestionable.  When my voice awakened a train of
old asocidtions in the mind of the above-mentioned
dog, he must have retained his mental individudity,
athough 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 dl evolutionigts,
and sad, " | abide amid dl mentd moods and dl
" material changes. . . . Theteaching that atoms leave
" their impressions as legecies to other atoms falling
" into the places they have vacated is contradictory of
" the utterance of consciousness, and is therefore false;
" but it is the teaching necesstated by evolutionism,
" consequently the hypothesis is a false one."*

Sense of Beauty.-This sense has been declared to
be peculiar to man. But when we behold male birds
elaborately displaying their plumes and splendid colours
before the females, whilst other birds not thus deco-
rated make no such display, it is impossble to doubt
that the females admire the beauty of their male part-
ners. As women everywhere deck themsdves with
these plumes, the beauty of such ornaments cannot be
disputed. The Bower-birds by tastefully ornamenting
their playing-passages with gaily-coloured objects, as
do certain humming-birds their nests, offer additional
evidence that they possess a sense of beauty. So with
the song of hirds, the sweet strains poured forth by the
males 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 appre-
ciating the beautiful colours, the ornaments, and voices

49 The Rev. Dr. J. M'Cann, ' Anti-Darwinism,' 1869, p. 13
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of their male partners, dl the labour and anxiety exhi-
bited by them in displaying their charms before the
females would have been thrown away; and this it is
impossible to admit. Why certain bright colours and
certain sounds should excite pleasure, when in harmony,
cannot, | presume, be explained any more than why
certain flavours and scents are agreeable; but assuredly
the same colours and the same sounds are admired by
us and by many of the lower animals.

The taste for the beautiful, at least as far as femae
beauty is concerned, is not of a specid nature in the
human mind; for it differs widdy in the different
races of man, as will hereafter be shewn, 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 aesthetic faculty was not so
highly developed as in certain animals, for ingtance, in
birds. Obvioudy no anima would be cgpable of ad-
miring such scenes as the heavens at night, a beautiful
landscape, or refined music; but such high tastes, de-
pending as they do on culture and complex associa
tions, are not enjoyed by barbarians or by uneducated
persons.

Many of the faculties, which have been of inesti-
mable service to man for his progressve advance-
ment, such as the powers of the imagination, wonder,
curiogty, an undefined sense of beauty, a tendency
to imitation, and the love of excitement or novelty,
could not fail to have led to the most capricious
changes of customs and fashions. | have dluded to
this point, because a recent writer®® has oddly fixed
on Cgorice " a one of the most remarkable and

50" The Spectator, Dec, 4th, 1869, p. 1430.
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" typica differences between savages and brutes” But
not only can we perceive how it is that man is cepri-
cious, but the lower animals are, as we shall hereafter
see, capricious in their affections, aversions, and sense
of beauty. There is aso good reason to suspect that
they love novelty, for its own ske.

Belief in God—Religion.—There is no evidence that
man was aboriginaly endowed with the ennobling
belief in the existence of an Omnipotent God. On the
contrary thereis ample evidence, derived not from hasty
travellers, but from men who have long resided with
savages, that numerous races have exised and till
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 distinct from
that higher one, whether there exists a Creator and
Ruler of the universe; and this has been answered in
the affirmative by the highest intellects that have ever
lived.

If, however, we include under theterm " religion" the
belief in unseen or spiritual agencies, the case is wholly
different; for this belief seems to be almost universal
with the less civilised races Nor is it difficult to
comprehend how it aose.  As soon as the important
faculties of the imagination, wonder, and curiosty,
together with some power of reasoning, had become
partially developed, man would naturaly have craved
to understand what was passing around him, and
have vaguely speculated on his own exisence. As

5! See an excellent article on this subject by the Rev. F. W. Farrar,
in the ' Anthropological Review,' Aug. 1864, p. ccxvii. For further
facts see Sir J. Lubbock, ' Prehistoric Times,' 2nd edit. 1869, p. 564;
and especially the chapters on Religion in his ' Origin of Civilisation,
1870,

VOL. I. F
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Mr. M'Lennan®® has remarked, " Some explanation of
" the phenomena of life, aman must feign for himself;
" and to judge from the universality of it, the smplest
" hypothesis, and thefirst to occur to men, seemsto have
" been that natural phenomena are ascribable to the pre-
" sence in animds, plants, and things, and in the forces
" of nature, of such spirits prompting to action as men
" are conscious they themselves possess™ It is probable,
as Mr. Tylor has clearly shewn, that dreams may have
first given rise to the notion of spirits;, for savages da
not readily distinguish between subjective and objective
impressons. When a savage dreams, the figures which
appear before him are beieved 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
above-named faculties of imagination, curiosity, reason,
&c., had been fairly well developed in the mind of man,
his dreams would not have led him to beieve in spirits,
any more than in the case of a dog.

®2 The Worship of Animals and Plants, in the ' Fortnightly Review,’
Oct. 1, 1869, p. 422.

= Tylor, ' Early History of Mankind,' 1865, p. 6. See dso thethree
striking chapters on the Development of Religion, in Lubbock's ' Origin
of Civilisation,' 1870. In a like manner Mr. Herbert Spencer, in his
ingenious essay in the ' Fortnightly Review' (May 1<, 1870, p. 535),
accounts for the earliest forms of religious belief throughout the world,
by man being led through dreams, shadows, and other causes, to ook
at himself as a double essence, corporeal and spiritud. As the spiritual
being is supposed to exist after death and to be powerful, it is propi-
tiated by various gifts and ceremonies, and its aid invoked. He then
further shews that names or nicknames given from some animal or
other object to the early progenitors or founders of a tribe, are sup-
posed after along interval to represent the rea progenitor of the tribe ;
and such animal or object is then naturally believed ill to exist as
a spirit, is held sacred, and worshipped as a god. Nevertheless | cannot
but suspect that there is a ill earlier and ruder stage, when anything
which manifests power or movement is thought to be endowed with
some form of life, and with mental faculties analogous to our own.
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The tendency in savages to imagine that natura
objects and agencies are animated by spiritua or living
esseneess, is perhaps illustrated by a little fact which |
once noticed: my dog, a full-grown and very sensble
animal, was lying on the lawn during a hot and 4till
day; but a alittle distance a dight breeze occasionaly
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 dightly moved, the
dog growled fiercely and barked. He mugt, | think,
have reasoned to himsdf in a rgpid and unconscious
manner, that movement without any apparent cause
indicated the presence of some strange living agent, and
no stranger had aright to be on his territory.

The bdlief in spiritua agencies would easily pass into
the belief in the exigence of one or more gods. For
savages would naturally attribute to spirits the same
passions, the same love of vengeance or smplest form
of justice, and the same affections which they themselves
experienced. 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 fain, much show, blow
" much;" and this was evidently a retributive punish-
ment for wasting human food. So again he related
how, when his brother killed a " wild man," storms long
raged, much rain and snow fell. Yet we could never
discover that the Fuegians believed in what we should
cal aGod, or practised any religiousrites;, and Jemmy
Button, with justifiable pride, stoutly maintained that
there was no devil in hisland. This latter assertion is
the more remarkable, as with savages the bdief in
bad spirits is far more common than the beief in good
spirits.

F 2
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The fedling of religious devotion is a highly com-
plex one, condging of love, complete submisson to
an exdted and mysterious superior, a strong sense of
dependence,54 fear, reverence, gratitude, hope for the
future, and perhaps other dements. No being could
experience 0 complex an emotion until advanced in
his intellectud and mora facultiesto at least a mode-
raely high levd. Nevertheless we sse some digtant
gpproach to this state of mind, in the deep love of a
dog for his master, associated with complete submission,
some fear, and perhaps other fedings. The behaviour
of a dog when returning to his master after an ab-
sence, and, as | may add, of a monkey to his beloved
keeper, is widdy different from that towards their
felows. In the later case the transports of joy
appear to be somewhat less and the sense of equality
is shewn in every action. Professor Braubach™ goes
90 far as to maintain that a dog looks on his master as
on a god.

The same high mental faculties which first led man
to believe in unseen spiritual agencies, then in fetish-
ism, polytheism, and ultimately in monotheism, would
infalibly lead him, as long a his reasoning powers
remained poorly developed, to various strange super-
ditions and customs. Many of these are terrible to
think of—such as the sacrifice of human beings to a
blood-loving god; the tria of innocent persons by the
ordeal of poison or fire; witchcraft, &c—yet it is well
occasondly to reflect on these superdtitions, for they
shew us what an infinite debt of gratitude we owe to
the improvement of our reason, to science, and our

% See an able article on the Psychicd Elements of Religion, by
Mr. L. Owen Pike, in ' Anthropolog. Review,' April, 1870, p. Ixiii.
s Religion, Mord, &c., der Darwin'sehen Art-Lehre,' 1869, s 53.
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accumulated knowledge®  As Sir J. Lubbock has well
observed, "it is not too much to say that the horrible
" dread of unknown evil hangs like a thick cloud over
" savage life, and embitters every plessure” Thee
miserable and indirect consequences of our highest
faculties may be compared with the incidenta and
occasond mistakes of the instincts of the lower animals.

% *Prehistoric Times' 2nd edit. p. 571 In thiswork (a p. 553)
there will be found an excdlent account of the many strange and
capricious customs of savages.
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CHAPTER III.

COMPARISON OF THE MENTAL POWERS OF MAN AND THE
LOWER ANIMALS—continued.

Themora sense—Fundamental proposition— The qualities of socid
animas— Origin of sociability — Struggle between opposed in-
stincts—Man a socid anima—The more enduring socid instincts
conquer other less persigtent instincts— The socid virtues done
regarded by savages— The sdlf-regarding virtues acquired a a
later stage of development— The importance of the judgment
of the members of the same community on conduct— Trans-
mission of moral tendencies— Summary.

| FuLLY subscribe to the judgment of those writers'
who maintain that of al the differences between man
and the lower animals, the moral sense or conscience
is by far the most important. This sense, as Mack-

intosh? remarks, " has a rightful supremacy over every

" other principle of human action;” it is summed up
in that short but imperious word ought, so full of high

significance. It isthe most noble of dl the attributes
of man, leading him without a moment's hesitation

to rik his life for that of a fellow-creature; or after
due ddliberation, impeled smply by the deep feeling
of right or duty, to sacrifice it in some great cause.

Immanuel Kant exclams, " Duty! Wondrous thought,
" that workest neither by fond insinuation, flattery, nor

" by any threat, but merely by holding up thy naked
" law in the soul, and so extorting for thyself aways

! Seg, for instance, on this subject, Quatrefages, ' Unité de I'Espéce
Humaine,' 1861, p. 21, &c.
%' Dissertation on Ethical Philosophy,’ 1837, p. 231, &c.
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" reverence, if not dways obedience;, before whom all
" gppetites are dumb, however secretly they rebd;
" whence thy origind ?'3

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 | know, no one has ap-
proached it exclusively from the side of natural history.
The invegtigation possessss, a0, some independent in-
terest, as an attempt to see how far the study of the
lower animals can throw light on one of the highest
psychical faculties of man.

The following proposition seems to me in a high
degree probable—namely, that any anima whatever,
endowed with well-marked socid ingtincts® would inevi-
tably acquire a moral sense or conscience, as soon as

3 Metaphysics of Ethics' trandated by J W. Semple, Edinburgh,
1836,p. 136,

4 Mr. Bain gives a list (‘Mental and Moral Science; 1863, p. 543-
725) of twenty-six British authors who have written on this subject,
and whose names are familiar to every reader; to these, Mr. Ban'sown
name, and those of Mr. Lecky, Mr. Shadworth Hodgson, and Sir J.
Lubbock, as well as of others, may be added.

5 Sir B. Brodie, after observing that man is a sodd animal (' Psy-
chologicd Enquiries’ 1854, p. 192), asks the pregnant question,
" ought not this to settle the disputed question as to the existence of a
"'mord sense?' Similar ideashave probably occurred to many persons,
as they did long ago to Marcus Aurelius. Mr. J. S Mill spesks, in
his celebrated work, ' Utilitarianism,' (1864, p. 46), of the socid fedlings
as a "powerful natural sentiment," and as " the natural basis of
" sentiment for utilitarian morality;" but on the previous page he
says, " if, as is my own belief, the mora fedlings are not innate, but
" acquired, they arenot for that reason less natura.” It is with hesita-
tion that | venture to differ from s profound a thinker, but it can
hardly be disputed that the socid feelings are ingtinctive or innate
in the lower animals, and why should they not be s in man?
Mr. Bain (seg, for instance, ' The Emotions and theWill,' 1865, p. 481)
and others believe that the moral sense is acquired by each individua
during his lifetime. On the generd theory of evolution this is at
leest extremely improbable.
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its intellectua powers had become as well developed, or
nearly as wel developed, as in man. For, firstly, the-
socid instincts lead an animal to take pleasure in
the society of its fellows, to fed a certain amount of
sympathy with them, and to perform various services
for them. The sarvices may be of adefinite and evi-
dently ingtinctive nature; or there may be only a wish
and readiness, as with most of the higher sodd animals,
to ad their fellows in certain general ways. But these
feelings and sarvices are by no means extended to al
the individuals of the same gpecies only to those of
the same association.  Secondly, as soon as the mental
faculties had become highly developed, images of dl
past actions and motives would be incessantly passng
through the brain of each individual; and that feeling
of dissatisfaction which invariably results, as we shall
hereafter see, from any unsatisfied ingtinct, would arise,
as often as it was perceived that the enduring and
dways present socid ingtinct had yielded to some other
inginct, a thetime stronger, but neither enduring in
its nature, nor leaving behind it a very vivid impres-
son. It is dear that many ingtinctive desres, such as
that of hunger, are in their nature of short duration;
and after being satisfied are not readily or vividly re-
cdled. Thirdly, after the power of language had been
acquired and the wishes of the members of the same
community could be distinctly expressed, the common
opinion how each member ought to act for the public
good, would naturally become to alarge extent the guide
to action. But the socid instincts would ill give the
impulse to act for the good of the community, this im-
pulse being strengthened, directed, and sometimes even
deflected by public opinion, the power of which reds, as
we shdl presently sse on ingtinctive sympathy. Lastly,
habit in the individud would ultimately play a very
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important part inguiding the conduct of each member;
for the socid instincts and impulses, like al other in-
dincts, would be greatly strengthened by habit, as
would obedience to the wishes and judgment of the com-
munity. These severa subordinate propositions must
now be discussed;, and some of them at considerable
length.

It may be well first to premise that | do not wish to
maintain that any grictly socia animal, if its intellec-
tual 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 might have a sense of
right and wrong, though led by it to follow widely diffe-
rent lines of conduct. If, for instance, to take an ex-
treme case, men were reared under precisely the same-
conditions as hive-bees, there can hardly be a doubt
that our unmarried females would, like the worker-
bees, think it a sacred duty to kill their brothers, and
mothers would strive to kill their fertile daughters;
and no one would think of interfering. Nevertheless
the bee, or any other socid animal, would in our sup-
posed case gain, as it appears to me, some feeling of
right and wrong, or a conscience. For each individual
would have an inward sense of possessing certain
stronger or more enduring ingtincts, and others less
strong or enduring; so that there would often be a
struggle which impulse should be followed; and siis
faction or dissatisfaction would be felt, as past impres-
sons were compared during their incessant passage
through the mind. In this case an inward monitor
would tdl 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: the one
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would have been right and the other wrong; but to
these terms | shal have to recur.
Sociability.—Animals of many kinds are socia; we
find even digtinct species living together, as with some
American monkeys, and with the united flocks of rooks,
jackdaws, and starlings. Man shows the same fedling
in his strong love for the dog, which the dog returns
withinterest. Every one must have noticed how mise-
rable horses, dogs, sheep, &c. are when separated from
their companions;, and what affection at least the two
former kinds show on their reunion. It is curious to
speculate on the fedings of a dog, who will rest peace-
fully 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 dis-
maly. We will confine our attention to the higher
socid animals, excluding insects, although these ad
each other in many important ways. The most common
service which the higher animals perform for each other,
is the warning each other of danger by means of the
united senses of dl. Every sportsman knows, as Dr.
Jeeger remarks® how difficult it is to approach animals
inaherd or troop. Wild horses and cattle do not, |
believe, make any danger-signa; but the attitude of
any one 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, but with
their fore-feet, uttering likewise a whistle.  Many birds
and some mammals pogt sentinds, which in the case of
sedls are said’ generdly to be the females. The leader
of a troop of monkeys acts as the sentind, and utters
cries expressive both of danger and of safety? Socid

5 ' Die Darwin'sche Theorie' s 101
"Mr. R. Brownein ' Proc. Zoolog. Soc.' 1868, p. 409.
8 Brehm,' Thierleben,’ B. i. 1834, s 52, 79. For the case of the
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animals perform many little services for each other:
horses nibble, and cows lick each other, on any spot
which itches: monkeys search for each other's external
parasites; and Brehm dates that after a troop of the
Cercopithecus griseo-viridis has rushed through a thorny
brake, each monkey dretches itsdf on a branch, and
another monkey dtting by " conscientioudy” examines
its fur and extracts every thorn or burr.

Animals adso render more important services to each
other: thus wolves and some other beasts of prey hunt
in packs, and ad each other in attacking their victims.
Pdicans fish in concert. The Hamadryas baboons turn
over gones to find insects, &c.; and when they come to
alarge one, as many as can stand round, turn it over
together and share the booty. Socid animals mutually
defend each other. The maes of some ruminants come
to the front when there is danger and defend the herd
with their horns. | shdl aso in a future chapter give
cases of two young wild bulls attacking an old onein
concert, and of two dalions together trying to drive
away a third sdlion from a troop of mares. Brehm
encountered in Abyssinia agreat troop of baboons which
were crossing a valley: some had aready ascended the
opposite mountain, and some were till in the valley:
the latter were attacked by the dogs, but the old maes
immediately hurried down from the rocks, and with
mouths widely opened roared so fearfully, that the dogs
precipitately retreated. They were again encouraged
to the attack; but by thistime dl the baboons had re-
ascended the heights, excepting a young one, about Six

monkeys extracting thorns from each other, see s 54.  With respect to
the Hamadryas turning over stones, the fact is given (s 76) on the
evidence of Alvarez, whose observations Brehm thinks quite trust-
worthy. For the cases of the old mae baboons attacking the dogs, see
s 79; and with respect to the eagle, s 56.



76 THE DESCENT OF MAN. PART I.

months old, who, loudly calling for aid, climbed on a
block of rock and was surrounded. Now one of the
largest mdes, a true hero, came down again from the
mountain, dowly went to the young one, coaxed him,
and triumphantly led him away—the dogs being too
much astonished to make an attack. | cannot resist
giving ancther scene which was witnessed by this same
naturalist; an eagle seized a young Cercopithecus,
which, by clinging to a branch, was not at once carried
off; it cried loudly for assstance, upon which the other
members of the troop with much uproar rushed to the
rescue, surrounded the eagle, and pulled out o many
feathers, that he no longer thought of his prey, but only
how to escape. Thiseagle, as Brehm remarks, assuredly
would never again attack a monkey in a troop.

It is certain that associated animals have a fedling of
love for each other which is not felt by adult and non-
socid animals. How far in most casss they actualy
sympathise with each other's pains and pleasures is
more doubtful, especidly with respect to the latter.
Mr. Buxton, however, who had excelent means of
observation,® states that his macaws, which lived free in
Norfolk, took "an extravegant interest" in a par
with a nest, and whenever the female left it, she was
surrounded by a troop " screaming horrible acda
" mations in her honour." It is often difficult to judge
whether animals have any feeling for each other's
sufferings.  Who can say what cows feel, when they
surround and dsare intently on a dying or dead
companion? That animas sometimes are far from
feeling any sympathy is too certain; for they will expe
a wounded anima from the herd, or gore or worry
it to death. Thisis amost the blackest fact in natural

9 Annalsand Mag. of Nat, Hist.' November, 1868 p. 332
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history, unless indeed the explanation which has been
suggested is true, that their instinct or reason leadsthem
to expd an injured companion, lest beasts of prey,
including man, should be tempted to follow the troop.
In this case their conduct is not much worse than that
of the North American Indians who leave their feeble
comrades to perish on the plains, or the Feegeans, who,
when their parents get old or fal ill, bury them dive®

Many animals, however, certainly sympathise with
each other's distress or danger. This is the case even
with birds; Capt. Stansbury™ found on a sdt lake in
Utah an old and completely blind pelican, which was
very fat, and must have been long and well fed by his
companions. Mr. Blyth, as he informs me, saw Indian
crows feeding two or three of their companions which
were blind; and | have heard of an andogous case
with the domegtic cock. We may, if we choosg cal
these actions instinctive; but such cases are much too
rare for the development of any specid instinct.® |
have mysdf seen a dog, who never pased a great
friend of his a ca which lay dck in a basket, with-
out giving her a few licks with his tongue, the surest
sign of kind feeling in a dog.

It must be caled sympathy that leads a courageous
dog to fly a any one who grikes his master, as he
certainly will. | saw a person pretending to beat a
lady who had a very timid little dog on her lap, and
the trial had never before been made. The little crea

S J Lubbock,' Prehistoric Times,' 2nd edit, p. 446.

B As quoted by Mr. L. H. Morgan, * The American Beaver,' 1868,
p. 272. Capt. Stansbury dso gives an interesting account of the man-
ner in which avery young pelican, carried away by a strong stream,
was guided and encouraged in its attempts to reach the shore by haf a
dozen old birds.

L AsMr. Bain states, " effective ad to a sufferer springs from sym-
" pathy proper:" ' Mental and Mord Science' 1868 p. 245.
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ture instantly jumped away, but after the pretended
beating was over, it was redly pathetic to see how per-
severingly he tried to lick his misress sface and com-
fort her.  Brehm™ dtates that when a baboon in con
finement was pursued to be punished, the others tried
to protect him. It must have been sympathy in the
casss above given which led the baboons and Cercopi-
theci to defend their young comrades from the dogs
and the eagle. | will give only one other ingtance of
sympathetic and heroic conduct in a little American
monkey. Severd years ago a keeper a the Zoologicd
Gardens, showed me some deep and scarcdy hedled
wounds on the nape of his neck, inflicted on him whilst
kneeling on the floor by a 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 great baboon. Nevertheless, as
soon as he saw his friend the keeper in peril, he rushed
to the rescue, and by screams and bites so distracted the
baboon that the man was able to escgpe, after running
great risk, as the surgeon who attended him thought,
of his life.

Besides love and sympathy, animals exhibit other
qualitieswhichin us would be caled moral; and | agree
with Agassiz** that dogs possess something very like a
conscience.  They certainly possess some power of sdlf-
command, and this does not appear to be wholly the
result of fear. As Braubach®™ remarks, a dog will
refrain from steding food in the absence of his magter.
Dogs have long been accepted as the very type of
fidelity and obedience. All animals living in a body
which defend each other or attack their enemies

B Thierleben, B.i. s 5.
14 Del'Espéce et delaClass' 1869, p. 97.
% ' Der Darwin'schen Art-Lehre,' 1869, s, 54.
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in concert, must be in some degree faithful to each
other; and those that follow a leader must be in
some degree obedient. When the baboons in Abys
snial® plunder a garden, they slently follow their
leader; and if an imprudent young animal makes a
noise, he receives a dap from the others to teach him
slence and obedience; but as soon as they are sure
that there is no danger, dl show their joy by much
clamour.

With respect to the impulse which leads certain
animds to asociate together, and to ad each other 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 ingtinctive
actions; or by the same sense of dissatisfaction, as in
other cases of prevented ingtinctive actions. We se
this in innumerable ingtances, and it is illustrated in
a dtriking manner by the acquired instincts of our
domedticated animals; thus a young shepherd-dog
delights in driving and running round a flock of sheep,
but not in worrying them ; a young foxhound delights
in hunting a fox, whilst some other kinds of dogs
as | have witnessed, utterly disregard foxes. What a
strong feeling of inward satisfaction must impel a bird,
=0 full of activity, to brood day after day over her eggs.
Migratory birds are miserable if prevented from migrat-
ing, and perhaps they enjoy starting on their long
flight. Some few indincts are determined soldy by
painful fedings, as by fear, which leads to saf-preser-
vation, or is specidly directed against certain enemies.
No one | presume, can andyse the sensations of
pleasure or pain. In many cases, however, it is pro-
bable that instincts are persstently followed from the

% Brehm, Thierleben, B. i. s 76.
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mere force of inheritance, without the stimulus of ether
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 edt, as if to
bury them in the ground, can hardly be thought to act
thus either from pleasure or pain. Hence the common
assumption that men must be impelled to every action
by experiencing some pleasure or pain may be erro-
neous. Although a habit may be blindly and implicitly
followed, independently of any pleasure or pain felt at
the moment, yet if it be forcibly and abruptly checked,
a vague sense of dissatisfaction is generdly expe
rienced; and this is especially true in regard to persons
of feeble intellect.

It has often been assumed that animals were in the
first place rendered socid, and that they feel as a con-
sequence uncomfortable when separated from each other,
and comfortable whilst together; but it is a more pro-
bable 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
animas to eat. The feding of pleasure from society
is probably an extension of the parenta or filia affec-
tions; and thisextension may bein chief part attributed
to natural sdlection, but perhaps in part to mere habit.
For with those animals which were benefited by living
in dose association, the individuas which took the
greatest pleasure in society would best escape various
dangers; whilst those that cared least for their com-
rades and lived solitary would perishin greater numbers.
With respect to the origin of the parental and filial
affections, which apparently lie a the bads of the
socid affections, it is hopeless to speculate; but we
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may infer that they have been to alarge extent gained
through natural sdection. So it has dmost certainly
been with the unusual and opposite feding of hatred
between the nearest redions, as with the worker-bees
which kill their brother-drones, and with the queen-bees
which kill their daughter-queens; the desire to destroy,
instead of loving, their nearest relations having been
here of service to the community.

The dl-important emotion of sympathy is distinct
from that of love. A mother may passionately love her
deeping and passive infant, but she can then hardly be
sad to fed sympathy for it. The love of a man for
his dog is digtinct from sympathy, and o is that of a
dog for his master. Adam Smith formerly argued, as
has Mr. Bam 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, fatigue, revives in us some recollection
" of these dates, which are painful even inidea" We
are thus impelled to relieve the sufferings of another,
in order that our own painful feelings may be a the
same time relieved. In like manner we are led to
participate in the pleasures of others But | cannot
see how this view explains the fact that sympathy
is excited in an immeasurably stronger degree by a
beloved than by an indifferent person. The mere

7 See the first and striking chapter in Adam Smith's * Theory of
Mora Sentiments' Also Mr. Ban's ' Mental and Mora Science,
1868, p. 244, and 275-282. Mr. Ban dates, that " sympathy is,
" indirectly, a source of pleasure to the sympathiser;" and he accounts
for this through reciprocity. He remarks that " the person benefited,
" or others in his stead, may make up, by sympathy and good offices
" returned, for dl the sacrifice” But if, as appears to be the cax
sympathy is strictly an ingtinct, its exercise would give direct pleasure,
in the same manner as the exercise, as before remarked, of dmost every
other instinct.

VOL.I. G
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sight of suffering, independently of love, would suffice
to cdl up in us vivid recdlections and asociations
Sympathy may at first have originated in the manner
above suggested; but it seems now to have become
an inginct, which is especidly directed towards be-
loved objects, in the same manner as fear with ani-
mals is egpecialy directed against certain enemies. As
sympathy is thus directed, the mutual love of the
members of the same community will extend its limits.
No doubt atiger or lion feds sympathy for the suffer-
ings of its own young, but not for any other animal.
With dgrictly socid animals the feeling will be more
or less extended to al the associated members, as we
know to be the case.  With mankind sdfishness, expe-
rience, and imitation probably add, as Mr. Bain has
shewn, 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 there can
be no doubt that the fedling of sympathy is much
strengthened by habit.  In however complex a manner
this feeling may have originated, as it is one of high
importance to al those animas which aid and defend
each other, it will have been increased, through natural
selection; for those communities, which included the
greatest number of the most sympathetic members,
would flourish best and rear the greatest number of
offspring.

In many cases it is impossble to decide whether
certain sodd ingincts have been acquired through
natural sdection, or are the indirect result of other
instincts and faculties, such as sympathy, reason, expe-
rience, and atendency to imitation; or again, whether
they are smply the result of long-continued habit.
So remarkable an ingtinct as the placing sentingls to
warn the community of danger, can hardly have been
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the indirect result of any other faculty; it must there-
fore have been directly acquired. On the other hand,
the habit followed by the males of some socid animds,
of defending the community and of attacking their
enemies or their prey in concert, may perhaps have
originated from mutual sympathy; but courage, and
in most cases strength, must have been previoudy
acquired, probably through natural sdection.

Of the various ingincts and habits, some are much
gronger than others, that is, some ether give more
pleasure in their performance and more didress in their
prevention than others; or, which is probably quite as
important, they are more persigtently followed through
inheritance without exciting any specid feeling of plea
sure or pan. We are ourselves conscious that some
habits are much more difficult to cure or change than
others. Hence a druggle may often be observed in
animals between different indincts or between an
instinct and some habitual disposition; as when a dog
rushes after a hare, is rebuked, pauses, hesitates, pursues
again or returns ashamed to his master; or as between
the love of afemale dog for her young puppies and for
her master, for she may be seen to dink away to them,
as if half ashamed of not accompanying her madter.
But the mogt curious instance known to me of one
inginct conquering another, is the migratory ingtinct
conquering the maternal inginct. The former is won-
derfully strong; a confined bird will at the proper
season beat her breast againgt the wires of her cage, until
it is bare and bloody. It causes young sadmon to legp
out of the freshwater, where they could ill continue to
live, and thusunintentionally to commit suicide. Every
one knows how strong the maternal ingtinct is, leading
even timid birds to face great danger, though with
hesitation and in oppostion to the inginct of sdf-

G2



84 THE DESCENT OF MAN. PART I.

preservation. Nevertheless themigratory ingtinct is o
powerful that late in the autumn swallows and house-
martins frequently desert their tender young, leaving
them to perish miserably in their nests®

We can percevethat aninginctiveimpulss, if it be in
any way more beneficial to a species than some other or
opposed ingtinct, would be rendered the more potent of
the two through natural selection; for the individuals
which had it most strongly developed would survive in
larger numbers. Whether this is the case with the
migratory in comparison with the materna instinct,
may well be doubted. The great perdgtence or steady
action of the former a certain seasons of the year
during the whole day, may give it for a time para
mount force.

Man a social animal.—Most persons admit that man
isasocid being. We see thisin his didike 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 sup-
pose 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 are aways, as far as | can discover, friendly
with other families inhabiting the same district.  Such
families occasionally meet in council, and they unite

® This fact, the Rev. L. Jenyns states (see his edition of ' White's
Nat. Hist. of Sdborne' 1853 p. 204) was first recorded by the illus-
trious Jenner, in ' Phil. Transact.' 1824, and has since been confirmed
by several observers, especidly by Mr. Blackwal. This latter careful
observer examined, late in the autumn, during two years, thirty-six
nests; he found that twelve contained young dead birds, five contained
eggs on the point of being hatched, and three eggs not nearly hatched-
Many birds not yet old enough for a prolonged flight are likewise
deserted and left behind. See Blackwall, ' Researches in Zoology,'
1834, pp. 108, 118 For some additional evidence, athough this is not
wanted, seeLeroy,’ LettresPhil.' 1802, p. 217.



CHAP. III. MORAL SENSE. 8

for their common defence. It is no argument against
savage man being a socid animal, that the tribes in-
habiting adjacent didricts are dmogt aways a war
with each other; for the socid ingincts never extend
to dl the individuas of the same species  Judging
from the analogy of the grester number of the Quad-
rumang, it is probable that the early ape-like pro-
genitors of man were likewise socid; but this is not of
much importance for us. Although man, as he now
exigs, has few specid ingtincts, having lost any which
his early progenitors may have possessed, this is no
reason why he should not have retained from an ex-
tremely remote period some degree of instinctive love
and sympathy for his fellows. We are indeed al con-
scious that we do possess such sympathetic feelings;™®
but our consciousness does not tell us whether they are
ingtinctive, having originated long ago in the same
manner as with the lower animals, or whether they have
been acquired by each of us during our early years.
As man is a socid animal, it is dso probable that he
would inherit a tendency to be faithful to his comrades,
for this quality is common to most socid animas. He
would in like manner possess some cgpecity for sdlf-
command, and perhaps of obedience to the leader of
the community. He would from an inherited tendency
dill be willing to defend, in concert with others, his
fellow-men, and would be ready to ad them in any
way which did not too greatly interfere with his own
welfare or his own strong desires.

The socid animals which stand at the bottom of the

% Humeremarks (* An Enquiry Concerning the Principles of Morals,
edit. of 1751, p. 132), " there seems a necessity for confessing that the
" happiness and misery of others are not spectacles atogether in-
" different to us, but that the view of the former . . . communicates a
" secret joy; the appearance of the latter . . . throws a melancholy
" damp over the imagination.”
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scde are guided dmogt excdlusvey, and those which
gand higher in the scde are largely guided, in the aid
which they give to the members of the same community,
by specid instincts; but they are likewise in part im-
peled by mutual love and sympathy, assisted appa
rently by some amount of reason.  Although man, asjust
remarked, has no specid ingtinctstotell him how to aid
his fellow-men, he gill has the impulse, and with his
improved intellectual faculties would naturally be much
guided in this respect by reason and experience. In-
dtinctive sympathy would, aso, cause himto vaue highly
the gpprobation of his fellow-men; for, as Mr. Bain has
clearly shewn® the love of praise and the strong feeling
of glory, and the ill stronger horror of scorn and in-
famy, " are due to the workings of sympathy.” Conse-
quently man would be greatly influenced by the wishes,

approbation, and blame of his fellow-men, as expressed
by their gestures and language. Thus the socid in-

dincts, which must have been acquired by man in a
very rude state, and probably even by his early ape-like
progenitors, gill give the impulse to many of his best
actions; but his actions are largely determined by the
expressed wishes and judgment of his fellow-men, and

unfortunately 4ill oftener by his own grong, sdfish
desres But asthe fedings of love and sympathy and
the power of sdf-command become strengthened by
habit, and as the power of reasoning becomes clearer 0
that man can appreciate thejustice of the judgments of

his fellow-men, he will feel himsdf impelled, independ-
ently of any pleasure or pain felt at the moment, to
certain lines of conduct. He may then say, | am the
supremejudge of my own conduct, and in the words of
Kant, | will not in my own person violate the dignity
of humanity.

2 *Mental and Mora Sdence 1883, p. 254.
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The more enduring Social Instincts conquer the less
Persistent Instincts—We have, however, not as yet con-
ddered the main point, on which the whole question of
the moral sense hinges. Why should a man fedl that
he ought to obey one ingtinctive desire rather than
another? Why does he hitterly regret if he has yielded
to the strong sense of sdf-preservation, and has not
risked his life to save that of afellow-creature; or why
does he regret having stolen food from severe hunger?

It is evident in the first place, that with mankind the
instinctive impulses have different degrees of strength;
a young and timid mother urged by the materna in-
gtinct will, without a moment's hesitation, run the
gregtest danger for her infant, but not for a mere fel-
low-creature. Many a man, or even boy, who never
before risked his life for another, but in whom courage
and sympathy were well developed, has, disregarding the
ingtinct of sdlf-preservation, instantaneoudly plunged
into a torrent to save a drowning fellow-creature.  In
this case man is impdled by the same ingtinctive mo-
tive, which caused the heroic little American monkey,
formerly described, to attack the great and dreaded
baboon, to save his keeper.  Such actions as the above
appear to be the smple result of the greater strength of
the socid or maternal inginctsthan of any other instinct
or motive; for they are performed too instantaneoudy
for reflection, or for the sensation of pleasure or pain;
though if prevented distress would be caused.

| am aware that some persons maintain that actions
performed impulsively, as in the above cases do not
come under the dominion of the mora sense, and
cannot be caled mora. They confine this term to
actions done ddliberately, after a victory over opposng
desres, or to actions prompted by some lofty motive.
But it appears scarcely possible to draw any dear line
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of digtinction of this kind; though the distinction may
bered. Asfar asexadted motives are concerned, many
ingtances have been recorded of barbarians, destitute of
any fedling of general benevolence towards mankind,
and not guided by any religious motive, who have ddi-
berately as prisoners sacrificed their lives? rather than
betray their comrades; and surely their conduct ought
to be considered as mord. As far as deliberation and
the victory over opposing motives are concerned, ani-
mals may be seen doubting between opposed instincts,
as in rescuing their offspring or comrades from dan-
ger; yet their actions, though done for the good of
others, are not cdled mora. Moreover, an action
repeatedly performed by us, will at last be done with-
out ddliberation or hestation, and can then hardly be
distinguished from an instinct; yet surely no one will
pretend that an action thus done ceases to be moral.
On the contrary, we dl fed that an act cannot be
congdered as perfect, or as performed in the most
noble manner, unless it be done impulsively, without
deliberation or effort, in the same manner as by a man
in whom the requiste qualities are innate. He
who is forced to overcome his fear or want of sym-
pathy before he acts desarves, however, in one way
higher credit than the man whose innate disposition
leads Mm to a good act without effort. As we cannot
distinguish between motives, we rank al actions of a
certain dass as moral, when they are performed by a
mord being. 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 suppose that any of the lower animals have

2 | have given one such casg, namely of three Patagonian Indians
who preferred being shot, one after the other, to betraying the plans of
their companions in war (" Journal of Researches,' 1345, p. 103).
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this capacity; therefore when a monkey faces danger
to rescue its comrade, or takes charge of an orphan-
monkey, we do not cdl its conduct mora. But in the
case of man, who aone can with certainty be ranked as
amora being, actions of a certain classare caled mord,
whether performed deliberately after a struggle with
opposing moatives, or from the effects of dowly-gained
habit, or impulsively through ingtinct.

But to return to our more immediate subject; d-
though some ingtincts are more powerful than others,
thus leading to corresponding actions, yet it cannot
be maintained that the socid instincts are ordinarily
stronger in man, or have become stronger through
long-continued habit, than the ingtincts, for instance,
of salf-preservation, hunger, lust, vengeance, &c. Why
then does man regret, even though he may endeavour
to banish any 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 conduct ?
Man in this respect differs profoundly from the lower
animals. Nevertheless we can, | think, see with some
degree of clearness the reason of this difference.

Man, from the activity of his mental faculties, cannot
avoid reflection: past impressions and images are in-
cessantly passing through his mind with digtinctness,
Now with those animas which live permanently in a
body, the socid indtincts are ever present and per-
sgent. Such animals are aways ready to utter the
danger-signa, to defend the community, and to give
ad to their fellows in accordance with their habits;
they fed a dl times, without the stimulus of any
specid passon or desre, some degree of love and
sympathy for them; they are unhappy if long separated
from them, and dways happy to be in their company.
So it iswith oursdves. A man who possessed no trace
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of such fedings would be an unnatura mongter. On
the other hand, the desire to satisfy 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 cal up with complete vivid-
ness the feding, for instance, of hunger; nor indeed, as
has often been remarked, of any suffering. The in-
gtinct of salf-preservation is not felt except in the pre-
sence of danger; and many a coward has thought him-
«df brave until he has met his enemy face to face.
The wish for another man's property is perhaps as
persistent a desire as any that can be named; but even
in this case the satisfaction of actua possession is gene-
raly a weaker feeling than the desire: many athief, if
not an habitual one, after success has wondered why he
dole some article.

Thus, as man cannot prevent old impressions con-
tinually repassing through his mind, he will be com-
pelled to compare the weaker impressions of, for in-
stance, past hunger, or of vengeance satisfied or danger
avoided at the cost of other men, with the ingtinct of
sympathy and good-will to his fellows, which is ill pre-
sent and ever in some degree active in hismind. He
will thenfedl in his imagination that a stronger instinct
has yielded to one which now seems comparatively
weak; and then that sense of dissatisfaction will in-
evitably be felt with which man is endowed, like every
other animd, in order that his instincts may be obeyed.
The case before given, of the swdlow, affords an illus-
tration, though of a reversed nature, of a temporary
though for the time strongly persistent instinct con-
guering another instinct which is usualy dominant over
dl others. At the proper season these birds seem 4l
day long to be impressed with the desire to migrate;
their habits change; they become restless, are noisy,
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and congregate in flocks. Whilst the mother-bird is
feeding or brooding over her nestlings, the materna
ingtinct is probably stronger than the migratory; but
the ingtinct which is more persstent gains the victory,
and at lagt, & a moment when her young ones are not
in dght, she takes flight and deserts them. When
arrived at the end of her long journey, and the migra-
tory ingtinct ceases to act, what an agony of remorse
each bird would fed, if, from being endowed with greet
mental activity, she could not prevent the image con-
tinually passng before her mind of her young ones
perishing in the bleek 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
occasonaly prompt him to the noblest deeds, it will
far more commonly lead him to gratify his own desres
a the expense of other men. But after their grati-
fication, when past and wesker impressons are con-
trasted with the ever-enduring socid indincts, retri-
bution will surdy come. Man will then feel dissatis
fied with himself, and will resolve with more or less
force to act differently for the future. This is con-
stience; for conscience looks backwards and judges past
actions, inducing that kind of dissatisfaction, which if
weak we cdl regret, and if severe remorse.

These sensations are, no doubt, different from those
experienced when other ingtincts or desires are left
unsatisfied; but every unsatisfied inginct has its own
proper prompting sensation, as we recognisewith hunger,
thirg, &c. Man thus prompted, will through long
habit acquire such perfect sef-command, that his desires
and passions will at lagt ingtantly yield to his socid
sympathies, and there will no longer be a struggle
between them. Thedill hungry, or the ill revengeful
man will not think of stedling food, or of wreaking his



92 THE DESCENT OF MAN. PART I.

vengeance. It is possble, or, as we shdl hereafter
e even probable, that the habit of sdf-command
may, like other habits, be inherited. Thus a lagt
man comes to fed, through acquired and perhaps in-
herited habit, that it is best for him to obey his more
persstent indincts. The imperious word ought seems
merely to imply the consciousness of the existence of a
perssent ingtinct, either innate or partly acquired,
serving him as a guide, though liable to be disobeyed.
We hardly use the word ought in a metgphorical sense,
when we say hounds ought to hunt, pointers to point,
and retrievers to retrieve their game. I they fail thus
to act, they fail in their duty and act wrongly.

If any desire or ingtinct, leading to an action opposed
to the good of others, till appears to a man, when re-
cdled to mind, as strong as, or stronger than, his socid
ingtinct, he will feel no keen regret a having followed
it; but he will be conscious that if his conduct were
known to his fellows, it would meet with their disap-
probation ; and few are so degtitute of sympathy as not
to feel discomfort when this is redised. If he has no
such sympathy, and if his desres leading to bad actions
are at the time strong, and when recalled are not over-
mastered by the persistent socid ingincts, then he is
essentidly a bad man;?? and the sole restraining motive
left is the fear of punishment, and the conviction that
in the long run it would be best for his own sdfish
interests to regard the good of others rather than his
own.

It is obvious that every one may with an easy con-
stience gratify his own dedres, if they do not interfere

22 Dr. Prosper Despine, in his ' Psychologie Naturelle;' 1868 (tom.
i. p. 243; tomii. p. 169) gives many curious cases of the worst criminals,
who apparently have been entirely destitute of conscience.
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with his socid ingtincts, that is with the good of others;
but in order to be quite free from sdf-reproach, or a
least of anxiety, it is amost necessary for him to avoid
the disgpprobation, whether reasonable or not, of his
fellow men. Nor must he break through the fixed habits
of his life, especidly if these are supported by reason;
for if he does, he will assuredly feel dissatisfaction.
He must likewise avoid the reprobation of the one-
God or gods, in whom according to his knowledge or
supergtition he may believe; but in this case the addi-
tiona fear of divine punishment often supervenes.

The strictly Social Virtues at first alone regarded.—
The above view of the first origin and nature of the mora
sense, which tdls us what we ought to do, and of
the conscience which reproves us if we disobey it,
accords well with what we see of the early and un-
developed condition of this faculty in mankind. The
virtues which must be practised, at least generdly, by
rude men, o that they may associae in a body, are
those which are still recognised as the most important.
But they are practised dmost exclusively in relation to
the men of the same tribe; and their opposites are not
regarded as crimesin relation to the men of other tribes.
No tribe could hold together if murder, robbery, trea
chery, &c., were common; consequently such crimes
within the limits of the same tribe "are branded
" with everlagting infamy;" * but excite no such senti-
ment beyond these limits. A North-American Indian
is well pleased with himself, and is honoured by others,
when he scalps a man of another tribe; and a Dyak

2 See an able article in the ' North British Review,' 1867, p. 395.
See ds0. Mr. W. Bagehot's articles on the Importance of Obedience
and Coherence to Primitive Man, in the ' Fortnightly Review,' 1367,
p. 529, and 1868, p. 457, &cC.



% THE DESCENT OP MAN. PART 1.

cuts off the head of an unoffending person and dries it
as atrophy. The murder of infants has prevailed on
the largest scde throughout the world,* and has met
with no reproach; but infanticide, especidly of females,
has been thought to be good for the tribe, or at least
not injurious. Suicide during former times was not
generaly considered as a crime® but rather from the
courage displayed as an honourable act; and it is ill
largely practised by some semi-civilised nations without
reproach, for the loss to a nation of a sngle individua
is not felt: whatever the explanation may be, suicide,
as | hear from Sir J. Lubbock, is rarely practised by the
lowest barbarians. It has been recorded that an Indian
Thug conscientioudy regretted that he had not strangled
and robbed as many travellers as did his father before
him. In a rude dae of civilisstion the robbery of
drangers is, indeed, generdly consdered as honour-
able.

The great Sn of Slavery hasbeen amost universal, and
daves have often been treated in an infamous manner.
As barbarians do not regard the opinion of their women,
wives are commonly treated like daves Mog savages
are utterly indifferent to the sufferings of strangers, or
even ddight in witnessing them. It is well known that
thewomen and children of the North-American Indians
aided in torturing their enemies.  Some savages take a
horrid pleasure in cruelty to animas® and humanity
with themis an unknownvirtue. Nevertheless, feelings
of sympathy and kindness are common, especialy

24 The fullest account which | have met with is by Dr. Gerland, in
his ' Ueber das Aussterben der Naturvdlker,' 1868; but | shal have to
recur to the subject of infanticide in a future chapter.

% Seethe very interesting discussion on Suicide in Lecky's ' History
of European Mords,' val. i. 1869, p. 223.

% Sep, for instance, Mr. Hamilton's account of the Kaffirs, * Anthro-
pologicd Review,' 1870, p. xv.
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during sickness, between the members of the same tribe,
and are sometimes extended beyond the limits of the
tribe. Mungo Park's touching account of the kindness
of the negro women of the interior to himis wel known.
Many instances could be given of the noble fidelity 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 virtue is
not rare between the members of the sametribe: thus
Mungo Park heard the negro women teaching their
young children to love the truth. This again, is one of
the virtues which becomes o deeply rooted in the mind
that it is sometimes practised by savages even a a high
cod, towards strangers; but to lie to your enemy has
rarely been thought a dn, as the higtory of modern
diplomacy too plainly shews As soon as 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 faithful
to his tribe without courage, this quality has universally
been placed in the highest rank; and athough, in
civilised countries, a good, yet timid, man may be far
more useful to the community than a brave one, we
cannot help inginctively honouring the latter above
a coward, however benevolent. Prudence, on the other
hand, which does not concern the welfare of others,
though a very useful virtue, has never been highly
esteemed. Asnoman can preactise the virtues necessary
for the welfare of his tribe without sdf-sacrifice, sef-
command, and the power of endurance, these qualities
have been at al times highly and most justly valued.
The American savage voluntarily submits without
a groan to the mogt horrid tortures to prove and
strengthen his fortitude and courage; and we cannot
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help admiring him, or even an Indian Fakir, who, from
afoolish religious motive, swings suspended by a hook
buried in his flesh.

The other sdf-regarding virtues, which do not ob-
vioudy, though they may redly, affect the welfare of
the tribe, have never been esteemed by savages, though
now highly appreciated by civilised nations. The
greatest intemperance with savages is no reproach.
Their utter licentiousness, not to mention unnatural
crimes, is something astounding.?’  As soon, however, as
marriage, whether polygamous or monogamous, becomes
common, jealousy will lead to the inculcation of female
virtue; and thisbeing honoured will tend to spread to the
unmarried females. How dowly it spreads to the male
X we see a the present day. Chastity eminently
requires self-command; therefore it has been honoured
from a very early period in the mora history of civilised
man. As aconsequence of this, the sensdess practice
of cdibacy has been ranked from a remote period as
avirtue® The hatred of indecency, which appears to
us 0 natural as to be thought innate, and which is o
valuable an ad to chastity, is a modern virtue, -
taining exclusvey, as Sr G. Staunton remarks,~ to
cvilised life. This is shewn by the ancient religious
rites of various nations, by the drawings on the walls of
Pompeii, and by the practices of many savages.

We have now seen that actions are regarded by
savages, and were probably 0 regarded by primeval
man, as good or bad, solely as they affect in an obvious-
manner the welfare of the tribe—not that of the
pecies, nor that of man as an individual member of the

# Mr. M'Lennan has given (' Primitive Marriage,’ 1865, p. 176) a
good collection of facts on this head.

% | ecky, ' History of European Morals,' vol. i. 1869, p. 109.

% ' Embassy to China,' vol. ii. p. 348.
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tribe.  This concluson agrees wel with the belief that
the so-caled moral sense is aboriginally derived from
the socid instincts, for both relate at first exclusvey to
the community. The chief causes of the low morality
of savages, as judged by our standard, are, firstly, the
confinement of sympathy to the same tribe.  Secondly,
insufficient powers of reasoning, o that the bearing of
many virtues, especidly of the salf-regarding virtues, on
the generd welfare of the tribe is not recognised.
Savages, for instance, fail to trace the multiplied evils
consequent on a want of temperance, chadtity, &c.
And, thirdly, weak power of self-command; for this
power has not been strengthened through long-con-
tinued, perhaps inherited, habit, instruction and rdligion.

| have entered into the above details on the immor-
ality of savages® because some authors have recently
taken a high view of their mora nature, or have attri-
buted most of their crimes to mistaken benevolence®
These authors appear to rest their conclusion on savages
possessing, as they undoubtedly do possess and often
in a high degree, those virtues which are serviceable,
or even necessary, for the existence of a tribal com-
munity.

Concluding Remar ks.—Philosophers of the derivative®
school of morals formerly assumed that the foundation
of moraity lay in a form of Sdfishness; but more
recently in the " Greatest Happiness principle” Ac-
cording to the view given above, the mord sense is

% See on this subject copious evidence in Chap. vii. of Sir J.
Lubbock, ' Origin of Civilisation," 1870.

' For instance Lecky, ' Hist. European Morals, vol. i. p. 124,

2 Thisterm isused in an able article in the' Westminister Review,'
Oct. 1869, p. 498. For the Greatest Happiness principle, sse J. S
Mill, * Utilitarianism,' p. 17.

VOL. I. H



9% THE DESCENT OF MAN. PART 1.

fundamentally identical with the socid instincts;, and
in the case of the lower animds it would be absurd to
speak of these ingdincts as having been developed from
sdfishness, or for the happiness of the community.
They have, however, certainly been developed for the
generd good of the community. The term, generd
good, may be defined as the means by which the greet-
et possble number of individuals can be reared in
full vigour and health, with al their faculties perfect,
under the conditions to which they are exposed. As
the socid ingtincts both of man and the lower animals
have no doubt been developed by the same deps, it
would be advisable, if found practicable, to use the
same definition in both cases and to take as the test
of mordity, the generd good or welfare of the com-
munity, rather than the genera happiness; but this
definition would perhaps require some limitation on
account of palitical ethics.

When a man risks his life to save that of a fellow-
creature, it seems more appropriate to say that he acts
for the genera good or welfare, rather than for the
generd happiness of mankind. No doubt the welfare
and the happiness of the individua usually coincide;
and a contented, happy tribe will flourish better than
one that is discontented and unhappy. We have seen
that a an early period in the history of man, the ex-
pressed wishes of the community will have naturally
influenced to a large extent the conduct of each mem-
ber; and as dl wish for happiness, the " greatest happi-
ness principle® will have become a most important
secondary guide and object; the socid ingtincts, includ-
ing sympathy, aways serving as the primary impulse
and guide. Thus the reproach of laying the foundation
of the most noble part of our nature in the base prin-
ciple of sdfishness is removed; unless indeed the satis
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faction which every anima fedls when it follows its
proper ingincts, and the dissatisfaction felt when pre-
vented, be cdled sdfish.

The expresson of the wishes and judgment of the
members of the same community, a first by ord and
afterwards by written language, serves, as just re-
marked, as a mogt important secondary guide of
conduct, in ad of the sodd indincts, but sometimes
in oppostion to them. This latter fact is wdl exem-
plified by the Law of Honour, that is the law of the
opinion of our equds, and not of dl our country-
men. The breach of this law, even when the breach
is known to be drictly accordant with true mo-
rdity, has caused many a man more agony than a regl
caime.  We recognise the same influence in the burn-
ing sense of shame which mogt of us have felt even
after the interval of years, when cdling to mind some
accidental breach of a trifling though fixed rule of «i-
quette.  Thejudgment of the community will generaly
be guided by some rude experience of what is best in
the long run for dl the members; but this judgment
will not rarely err from ignorance and from weak powers
of reasoning. Hence the strangest customs and super-
ditions, in complete opposition to the true welfare and
happiness of mankind, have become all-powerful through-
out the world. We s this in the horror felt by a
Hindoo who breaks his caste, in the shame of a Maho-
metan woman who exposes her face, and in innumerable
other ingances. It would be difficult to digtinguish
between the remorse felt by a Hindoo who has eaten
unclean food, from that felt after committing a theft;
but the former would probably be the more severe.

How so many absurd rules of conduct, as well as 0
many absurd rdigious bdiefs, have originated we do
not know; nor how it is that they have become, in dl

H2
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quarters of the world, so deeply impressad on the mind
of men; but it is worthy of remark that a beief con-
gantly inculcated during the early years of life, whilst
the brain is impressble, appears to acquire dmos the
nature of an instinct; and the very essence of an in-
dinct 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 appre-
ciated by some savage tribes than by others;® nor,
again, why smilar differences prevail even amongst
cvilised nations. Knowing how firmly fixed many
strange customs and supergtitions have become, we
need feel no surprise that the sdf-regarding virtues
should now appear to us 0 naturd, supported as they
are by reason, as to be thought innate, athough they
were not valued by man in his early condition.
Notwithstanding many sources of doubt, man can
generdly and readily diginguish between the higher
and lower mord rules.  The higher are founded on the
sdd indincts, and relate to the welfare of others.
They are supported by the approbation of our fellow-
men and by reason. The lower rules, though some of
them when implying sdf-sacrifice hardly deserve to be
caled lower, rlate chiefly to sdf, and owe their origin
to public opinion, when matured by experience and
cultivated; for they are not practised by rude tribes.
As man advances in civilisation, and small tribes
are united into larger communities, the smplest reason
would tel each individua that he ought to extend his
sodid ingincts and sympathies to dl the members of
the same nation, though personaly unknown to him.
This point being once reached, there is only an arti-

® Good instances are given by Mr. Wallace in ' Scientific Opinion,'
Sept. 15 1869; and more fully in his ' Contributions to the Theory of
Natural Sdection,’ 1870, p. 353.
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ficid barrier to prevent his sympathies extending to the
men of dl nations and races.  If, indeed, such men are
separated from him by great differences in appearance
or hahits, experience unfortunately shews us how long
it is before we look a 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
mora acquiditions. It is apparently unfelt by savages,
except towards their pets.  How little the old Romans
knew of it is shewn by their abhorrent gladiatoria
exhibitions. The very idea of humanity, as far as |
could obsarve, was new to most of the Gauchos of the
Pampas. This virtue, one of the noblest with which
man is endowed, seems to arise incidentally from our
sympathies becoming more tender and more widely dif-
fused, until they are extended to dl sentient beings.
As s00n as thisvirtueis honoured and practised by some
few men, it spreads through instruction and example to
the young, and eventually through public opinion.

The highest stage in moral culture at which we can
arive, is when we recognise that we ought to control
our thoughts, and " not even in inmosgt thought to think
" again the sins that made the past s pleasant to us"*
Whatever makes any bad action familiar to the mind,
renders its performance by so much the esser. As
Marcus Aurdius long ago said, " Such as are thy habi-
" tua thoughts, such aso 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™® " |

3 Tennyson, ' Idylls of the King,' p. 244.

%5 ' The Thoughts of the Emperor M. Aurdius Antoninus, Eng.
trandat., 2nd edit., 1869, p. 112 Marcus Aurelius was born AD. 121

362I2_etter to Mr. Mill in Bain's 'Menta and Mord Science' 1868,
p. 722.
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" believe that the experiences of utility organised and
" consolidated through al past generations of the human
" race, have been producing corresponding modifications,
" which, by continued transmisson and accumulation,
" have become in us certain faculties of moral intuition—
" certain emotions responding to right and wrong con-
" duct, which have no apparent bass in the individua
" experiences of utility." There is not the leest inhe-
rent improbability, as it s;emsto me, in virtuous ten-
dencies being more or less strongly inherited; for, not
to mention the various digpostions and habits trans
mitted by many of our domestic animds, | have heard
of casesin which a dedre to sed and atendency to lie
appeared to run in families of the upper ranks;, and
as geding is 0 rare a crime in the wedthy dasses
we can hardly account by accidenta coincidence for the
tendency occurring in two or three members of the
same family. If bad tendencies are transmitted, it is
probable that good ones are likewise tranamitted. Ex-
cepting through the principle of the transmisson of
moral tendencies, we cannot understand the differences
believed to exist in this respect between the various
races of mankind. We have, however, as ye, hardly
sufficient evidence on this head.

Even the partia transmisson of virtuous tendencies
would be an immense assgtance to the primary impulse
derived directly from the sodid ingtincts, and indirectly
from the approbation of our fdlow-men. Admitting
for the moment that virtuous tendencies are inherited,
it appears probable, at least in such cases as chadlity,
temperance, humanity to animals, &c,, that they become
first impressed on the mental organisation through
habit, instruction, and example, continued during severa
generations in the same family, and in a quite subor-
dinate degree, or not a dl, by the individuas pos
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sessing such virtues, having succeeded best in the
gruggle for life. My chief source of doubt with respect
to any such inheritance, is that sensdess customs, super-
ditions, and tagtes, such as the horror of a Hindoo for
unclean food, ought on the same principle to be trans-
mitted. Although this in itsdf is perhaps not less pro-
bable than that animals should acquire inherited tastes
for certain kinds of food or fear of certain foes, | have
not met with any evidence in support of the trans-
mission of superdtitious customs or sensdess habits.

Finadly, the socid instincts which no doubt were
acquired by man, as by the lower animads, for the good
of the community, will from the first have given to him
ome wish to ad his fellows, and some fedling of sym-
pathy. Such impulses will have served him a avery
early period as arude rule of right and wrong. But as
man gradualy advanced in intellectual power and was
enabled to trace the more remote consequences of his
actions, as he acquired sufficient knowledge to regject
baneful customs and superdtitions;, as he regarded
more and more not only the welfare but the happi-
ness of his fellow-men; as from habit, following on
beneficial experience, indruction, and example, his
sympathies became more tender and widdy diffused,
D as to extend to the men of Al races to the im-
becile, the maimed, and other usdess members of
society, and finaly to the lower animas—so would the
gtandard of his morality rise higher and higher. And
it is admitted by mordigs of the derivative school and
by some intuitionists, that the standard of mordlity has
risen since an early period in the history of men.¥

As a druggle may sometimes be seen going on

7 A writer in the ' North British Review' (July, 1869, p. 531), well
cgpable of forming a sound judgment, expresses himsdf strongly to this
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between the various indtincts of the lower animals, it is
not surprising that there should be a struggle in man
between his sodid ingincts, with their derived virtues,
and his lower, though at the moment, stronger impulses
or desres  This as Mr. Galton® has remarked, is al
the less surprising, as man has emerged from a Sate of
barbarism within a comparatively recent period. After
having yielded to some temptation we fed a sense of
dissatisfaction, andogous to that felt from other un-
satisfied ingtincts, cdled in this case conscience; for we
cannot prevent past images and impressions continudly
passing through our minds, and these in their weakened
date we compare with the ever-present sodd indincts,
or with habits gained in early youth and strengthened
during our whole lives, perhaps inherited, so that they
ae a last rendered admost as drong as ingdincts.
Looking to future generations, there is no cause to fear
that the sodd ingtincts will grow wesker, and we may
expect that virtuous habitswill 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 triumphant.

Summary of the two last Chapters—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 gpe, if he could take a digpassonate
view of his own ease, would admit that though he could
form an artful plan to plunder a garden—though he
could use stones for fighting or for breaking open nuts,

effect. Mr. Lecky (‘Higt. of Moras' val. i. p. 143) seems to acertan
extent to coincide.

% Se his remarkable work on ' Hereditary Genius,' 1869, p. 349.
The Duke of Argyll (‘Primevad Man, 1889, p. 188) has some good
remarks on the contest in man's nature between right and wrong.
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yet that the thought of fashioning a stone into a tool
was quite beyond his scope. Sl less as he would
admit, could he follow out a train of metaphysica
reasoning, or solve a mathematical problem, or reflect
on God, or admire a grand natural scene. Some apes,
however, would probably declare that they could and
did admire the beauty of the coloured skin and fur of
their partners in mariage. They would admit, that
though they could make other apes understand by cries
some of their perceptions and smpler wants, the notion
of expressing definite idess by definite sounds had
never crossed their minds.  They might indgt that they
were ready to ad 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 disnterested love for dl living crea
tures, the most noble attribute of man, was quite be-
yond their comprehension.

Nevertheless the difference in mind between man
and the higher animals, great as it is is certainly one
of degree and not of kind. We have seen that the
sensss and intuitions, the various emotions and faculties,
such as love, memory, attention, curiosity, imitation,
reason, &c., of which man boagts, may be found in an
incipient, or even sometimes in a well-developed con-
dition, in the lower animas. They are dso capable of
some inherited improvement, as we see in the domestic
dog compared with the wolf or jackd. If it be main-
tained that certain powers, such as sdf-consciousness,
abdraction, &c., are peculiar to man, it may wel be
that these are the incidental results of other highly-
advanced intellectual faculties, and these again are
mainly the result of the continued use of a highly
devdoped language. At what age does the new-born
infant poseess the power of abdraction, or become sdf-
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conscious and reflect on itsown existence?  We cannot
answer; nor can we answer in regard to the ascending
organic scde. The half-art and haf-inginct of lan-
guage ill bears the stamp of its gradua evolution.
The ennobling belief in God is not universal with man;
and the belief in active spiritua agencies naturally fol-
lows from his other mental powers. The morad sense
perhaps affords the best and highest distinction between
man and the lower animals, but | need not say any-
thing on this head, as | have =0 latedly endeavoured
to shew that the socid ingtincts—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 yeto them likewise;" and this lies at
the foundation of mordlity.

In a future chapter | shdl make some few remarks
on the probable steps and means by which the severa
mental and mora faculties of man have been gradually
evolved. That this a least is possble ought not
to be denied, when we daily see their development in
every infant; and when we may trace a perfect grada
tion from the mind of an utter idiot, lower than that of
the lowest animd, to the mind of a Newton.

% ' The Thoughts of Marcus Aurdius,' &c., p. 139,
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CHAPTER V.

ON THE MANNER OF DEVELOPMENT OF MAN FROM SOME
Lower Forwm.

Variability of body and mind in man— Inheritance— Causes of
variability — Laws of variation the same in man as in the lower
animas— Direct action of the conditions of life— Effects of the
increased use and disuse of parts— Arrested development— Re-
verson— Corrdated variaion— Rate of increase— Checks to
increase— Natural sdection— Man the most dominant animal
in the world— Importance of his corpored structure— The
causes which have led to his becoming erect—Consequent changes
of structure— Decrease in Sze of the canine teeth— Increased
size and dtered shape of the skull — Nakedness— Absence of
atall — Defenceless condition of man.

WE have seen in the first chapter that the homologica
structure of man, his embryologicd development and
the rudiments which he 4ill retains, dl declare in the
plainest manner that he is descended from some lower
form. The possesson of exadted mentd powers is no
insuperable objection to this concluson. In order that
an ape-like creature should have been transformed into
man, it is necessary that this early form, as wel as
many successve links, should al have varied in mind
and body. It isimpossble to obtain direct evidence on
this head; but if it can be shewn that man now varies
—that his variations are induced by the same generd
causes, and obey the same generd laws, asin the case
of the lower animals—there can be little doubt that
the preceding intermediate links varied in a like
manner. The variaions a each successve stage of
descent must, dso, have been in some manner accumu-
lated and fixed.
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The facts and conclusions to be given in this chapter
relate dmost exclusvely to the probable means by
which the transformation of man has been effected,
as far as his bodily structure is concerned. The fol-
lowing chapter will be devoted to the development of
his intellectud and mora faculties. But the present
discussion likewise bears on the origin of the different
races or gpecies of mankind, whichever term may be
preferred.

It is manifest that man is now subject to much
variability. No two individuas of the same race are
quite alike. We may compare millions of faces, and
each will be diginct. There is an equaly great
amount of diversity in the proportions and dimensions
of the various parts of the body ; the length of the legs
being one of the most variable pointst Although in
some quarters of the world an eongated skull, and in
other quarters ashort skull prevails, yet there is great
diversity of shape even within the limits of the same
race, as with the aborigines of America and South
Audtralia—the latter a race " probably as pure and
" homogeneous in blood, customs, and language as any
" in existence "—and even with the inhabitants of s0
confined an area as the Sandwich Idands®? An emi-
nent 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 caculae

1 " Investigations in Military and Anthropolog. Statistics of American
Soldiers' by B. A. Gould, 1869, p. 256.

2 With respect to the " Cranid forms of the American aborigines”
e Dr. Aitken Meigs in ' Proc. Acad. Nat. Sa." Philadelphia, May,
1866. On the Australians, see Huxley, in Lydl's ' Antiquity of Man,'
1863, p. 87. On the Sandwich Idanders, Prof. J Wyman, ' Observa
tionson Crania,' Boston, 1368, p. 18
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from 12000 corpses how often esch course prevails®
The muscles are eminently variable: thus those of the
foot were found by Prof. Turner* not to be drictly

aike in any two out of fifty bodies, and in some the
deviations were consderable. Prof. Turner adds that

the power of performing the appropriate movements
must have been modified in accordance with the severd

devidtions. Mr. J. Wood has recorded® the occurrence
of 295 muscular variations in thirty-six subjects, and in

another set of the same number no less than 558 varia-
tions, reckoning both sdes of the body as one. Inthe
last =, not one body out of the thirty-six was " found
" totally wanting in departures from the standard de-
" scriptions of the muscular system given in anatomical
" text-books" A single body presented the extraordi-
nary number of twenty-five digtinct abnormalities. The
same muscle sometimes varies in many ways. thus
Prof. Macalister describes® no less than twenty distinct

variations in the palmaris accessorius.

The famous old anatomist, Wolff,” inssts that the
internal viscera are more variable than the externa
parts: Nulla particula est quee non aliter et aliter in
aliissehabeat hominibus. He has even written a treatise
on the choice of typical examples of the viscera for
representation. A discusson on the beau-ided 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

3 ' Anatomy of the Arteries' by R. Quain.

4 Transact. Roya Soc!' Edinburgh, vol. xxiv. p. 175, 189.

5 'Proc. Roya Soc!' 1867, p. 544; aso 1868, p. 483, 524. Thereis
a previous paper, 1866, p. 229.

6 'Proc. R. Irish Academy,’ val. x. 1868, p. 141

7 'Act. Acad., S. Petersburg, 1778, part ii. p. 217.
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differences between the men of disinct races, is 0
notorious that not a word need here be sad. So it
is with the lower animds, as has been illustrated by
afew examplesin thelast chapter. All who have had
charge of menageries admit this fact, and we see it
plainly in our dogs and other domestic animals. Brehm
especidly inggts that each individual monkey of those
which he kept under confinement in Africa had its own
peculiar digposition and temper : he mentions one baboon
remarkable for its high intelligence ; and the keepers
in the Zoologicd Gardens pointed out to me a monkey,
bedonging to the New World divison, equaly remark-
ablefor intdligence. Rengger, ds0, indgts on the di-
versity in the various mental characters of the monkeys
of the same species which he kept in Paraguay ; and
this diverdity, as he adds, is partly innate, and partly
the result of the manner in which they have been
treated or educated®
| have elsewhere® w0 fully discussed the subject of

Inheritance that | need here add hardly anything. A
greater number of facts have been collected with respect
to the transmisson of the mogt trifling, aswell as of the
most important characters in man than in any of the
lower animas, though the facts are copious enough
with respect to the latter. So in regard to mentd
qudities, their transmission is manifest in our dogs,
torses, and other domegtic animals Besdes specid
tastesand habits, generd intdlligence, courage, badand
good temper, &c., are certainly transmitted.  With man
we see dmilar facts in dmogt every family; and we

8 Brehm, 'Thierleben,' B. i. s 58 87. Rengger, ' Saugethiere von
Paraguay,' s 57.
chgap'Vgrir;tion of Animals and Plants under Domesticetion,’ val. ii.
. Xii.
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now know through the admirablelaboursof Mr. Galton®
that genius, which implies a wonderfully complex com-
bination of high faculties, tends to be inherited ; and,
on the other hand, it is too certain that insanity and
deteriorated mental powers likewise run in the same
families.

With respect to the causes of variability we are in
dl casss very ignorant; but we can see that in man as
in the lower animals, they stand in some relation with
the conditions to which each species has been exposed
during severa generations. Domesticated animals vary
more than those in a state of nature; and this is appa-
rently due to the diversfied and changing nature of
their conditions. The different races of man resemble
in this respect domegticated animas, and 0 do the
individuds of the same race when inhabiting a very
wide areg, like that of America.  We see the influence
of diversified conditions in the more civilised nations,
the members of which belong to different grades of rank
and follow different occupations, presenting a grester
range of character than the members of barbarous
nations. But the uniformity of savages has often been
exaggerated, and in some cases can hardly be sad
to exig* It is neverthdess an error to speak of man,
even if we look only to the conditions to which he
has been subjected, as " far more domesticated " *? than

10+ Hereditary Genius: an Inquiry into its Laws and Consequences;
1869

% Mr. Bates remarks (' The Naturalist on theAmazons,' 1863, val. ii.
p. 159), with respect to the Indians of the same S American tribe,
"no two of them were a dl smilar in the shape of the head; one
"'man had an ova visage with fine features, and another was quite
" Mongolian in breadth and prominence of cheek, spread of nostrils,
" and obliquity of eyes"

1SOIEES")Iumenbach, ' Treetises on Anthropolog.' Eng. trandat., 1865,
p. 205.
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any other animal. Some savage races, such as the
Austrdians, are not exposed to more diversified con-
ditions than are many spedies which have very wide
ranges. In another and much more important re-
soect, man differs widely from any drictly domesti-
cated animal ; for his breeding has not been controlled,
either through methodical or unconscious sdlection. No
race or body of men has been so completely subjugated
by other men, that certain individuals have been pre-
served and thus unconscioudy sdected, from being in
some way more useful to their masters.  Nor have
certain male and female individuals been intentionally
picked out and matched, except in the well-known
caxe of the Prussian grenadiers ; and in this case man
obeyed, as might have been expected, the law of me-
thodical selection ; for it is asserted that many tall men
were reared in the villages inhabited by the grenadiers
with their tal wives.

If we consider dl the races of man, asforming asingle
pecies, his rangeis 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 species with re-
dricted ranges ; and the variability of man may with
more truth be compared with that of widely-ranging
goecies, than with that of domesticated animals.

Not only does variability appear to be induced in
man and the lower animals by the same genera causes,
but in both the same characters are affected in a closely
andogous manner. This has been proved in such full
detail by Godron and Quatrefages, that | need here
only refer to their works® Mondrosties, which gra-

3 Godron, ' De I'Espéce; 1859, tom. ii. livre 3. Quatrefages, ' Unité
de I'Espece Humaine,' 1861  Also Lectures on Anthropology, given
inthe ' Revue des Cours Scientifiques,’ 1866-1368.
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duate into dight variations, are likewise so smilar in
man and the lower animds, that the same dassfica
tion and the same terms can be used for both, as may
be seen in Iddore Geoffroy St-Hilairés great work#
This is a necessary consequence of the same laws of
change prevailing throughout the animal kingdom. In
my work on the variation of domegtic animds, | have
atempted to arrange in a rude fashion the laws of
variation under the following heads—The direct and
definite action of changed conditions, as shewn by dl or
nearly dl the individuals of the same species varying
in the same manner under the same circumstances.
The effects of the long-continued use or disuse of
pats. The cohesion of homologous parts. The vari-
ability of multiple parts. Compensation of growth;
but of this law | have found no good ingtances in the
caxe of man. The effects of the mechanica pressure of
one part on another; as of the pelvis on the cranium
of the infant in the womb. Arrests of development,
leading to the diminution or suppression of parts.  The
reappearance of long-lost characters through reversion.
And lagly, corrdated variation. All these so-cdled
laws apply equaly to man and the lower animals; and
mogt of them even to plants. It would be superfluous
here to discuss dl of them;s but severd are 0 im-
portant for us, that they must be treated at consder-
able length.

The direct and definite action of changed conditions.—
This is amog perplexing subject. It cannot be denied

%' Higt. Gen. et Part. des Anomalies de |'Organisation,' in three
volumes, tom. i. 182

51 have fully discussed these laws in my 'Variation of Animds
and Plants under Domedtication,' val. ii. chap. xxii. and xxiii. M. J.
P. Durand has lately (1868) published avauable essay ' De l'Influence
desMilieux, &c.' Helays much gtress on the nature of the sol.

VOL. I. |
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that changed conditions produce some effect, and occar
sondly a condderable effect, on organisms of dl kinds;
and it seems at first probable that if sufficient time
were dlowed this would be the invariable result. But
| have failed to obtain clear evidence in favour of this
conclusion; and valid reasons may be urged on the
other d5de, at least as far as the innumerable structures
are concerned, which are adapted for specid ends.
There can, however, be no doubt that changed condi-
tions induce an amost indefinite amount of fluctuating
variability, by which the whole organisation is rendered
in some degree pladtic.

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 recorded.’® From
this astonishing number of observationsit is proved that
locd 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” For 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
slors, their manner of life delays growth, as shewn " by
" the great difference between the statures of soldiers and
" sdlors a the ages of 17 and 18 years"" Mr. B. A. Gould
endeavoured to ascertain the nature of the influences
which thus act on stature; but he arrived only at nega-
tive results, namely, that they did not relate to climate,
the devation of the land, soil, nor even "in any con-
" trolling degree™ to the abundance or need of the com-

% ' Investigations in Military and Anthrop. Statistics,’ &c. 1869, by
B. A. Gould, p. 93, 107, 126, 131, 134
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forts of life. This latter concluson is directly opposed
to that arrived at by Villeemé from the datigtics of the
height of the conscripts in different parts of France.
When we comparethe differences in stature betweenthe
Polynesian chiefs and the lower orders within the same
idands, or between the inhabitants of the fertile volcanic
and low barren cord idands 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 scarcdy possble to avoid the
conclusion that better food and greater comfort do in-
fluence dature. But the preceding statements shew
how difficult it is to arrive a any precise result. Dr.
Beddoe has latdly proved that, with the inhabitants of
Britain, residence in towns and certain occupations have
a deteriorating influence on height; and he infers that
the result isto a certain extent inherited, asis likewise
the caxe in the United States  Dr. Beddoe further
believes that wherever a" race attains its maximum of
" physicd development, it rises highest in energy and
" moral vigour."*®

Whether external conditions produce any other
direct effect on man is not known. It might have been
expected that differences of climate would have had a
marked influence, as the lungs and kidneys are brought
into fuller activity under a low temperature, and the
liver and skin under a high one™ It was formerly
thought that the colour of the skin and the character

¥ For the Polynesians, see Prichard's ' Physical Hist. of Mankind,'
vol. v. 1847, p. 145, 283. Also Godron, ' De I'Espece,’ tom. ii. p. 289.
Thereisdso aremarkable difference in appearance between the dosdy-
alied Hindoos inhabiting the Upper Ganges and Bengal; see Elphin-
gones' Higtory of India’ val. i. p. 324.

B+ Memoirs, Anthropolog. Soc." vol. ii. 1867-69, p. 561, 565, 567.

®pr. Brakenridge, ' Theory of Diathesis,' ' Medicd Times' June 19
and July 17, 1860.

| 2
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of the hair were determined by light or heat; and
athough it can hardly be denied that some effect is
thus produced, dmost dl observers now agree that the
effect has been very smdl, even after exposure during
many ages. But this subject will be more properly
discussed when we treat of the different races of man-
kind. With our domedtic animals there are grounds
for believing that cold and damp directly affect the
growth of the hair; but | have not met with any evi-
dence on this head in the case of man.

Effects of the increased Use and Disuse of Parts—
It iswel known that use strengthens the muscles in
the individual, and complete disuse, or the destruction
of the proper nerve, weskens them. When the eye
is destroyed the optic nerve often becomes atrophied.
When an artery is tied, the lateral channels increase
not only in diameter, but in the thickness and strength
of their coas. When one kidney cesses acting from
diseass, the other increases in Sze and does double
work. Bones increase not only in thickness, but in
length, from carrying a greater weight® Different
occupations habitualy followed lead to changed pro-
portions in various parts of the body. Thus it was
clearly ascertained by the United States Commission?
that the legs of the sdlors employed in the late war
were longer by 0.217 of an inch than those of the so-
diers, though the sdlors 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

* | have given authoritiesfor these severd statementsin my 'Varia-
tlon of Animals under Domegticetion,' val. ii. p. 297-300. Dr. Joeger,
" Ueber das Langenwachsthum der Knochen " Jenaischen Zeltschrlft
B. Ve Heft i.
" Invedtigations' &c. By B. A. Gould, 1869, p. 288.
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their lessr height. This shortness of the arms is
apparently due to their greater use, and is an un-
expected result; but salors chiefly use their arms in
pulling and not in supporting weights. The girth of
the neck and the depth of the instep are greater, whilst
the circumference of the chest, waist, and hipsislessin
sdilors than in soldiers.

Whether the severd foregoing modifications would
become hereditary, if the same habits of life were fol-
lowed during many denerations is not known, but is
probable. Rengger? attributes the thin legs and thick
arms of the Payaguas Indians to successve generations
having passed nearly their whole lives in canoes, with
their lower extremities motionless.  Other writers have
come to a similar conclusion in other andogous cases.
According to Cranz,”® who lived for along time with the
Esquimaux, " the natives believe that ingenuity and
" dexterity in sed-catching (their highest art and virtue)
" is hereditary; there is redly something init, for the
" son of a celebrated sedl-catcher will distinguish him-
" odf though he logt his father in childhood." But in
this case it is mental aptitude, quite as much as 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 devel opment
of the extremities and of the jaws, it is possble that
in those dasses which do not labour much with their
hands and feet, the jaws would be reduced in size from
this cause. That they are generdly smaller in refined
and civilised men than in hard-working men or savages,

22+ 53)gethiere von Paraguay, 1830, s 4.

"History of Greenland,’ Eng. trandat. 1767, val. i. p. 230.

2 ' Intermarriage.’ By Alex. Walker, 1838, p. 377.

% ' The Variation of Animals under Domestication;’ val. i. p. 173

B
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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
kin 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 liable to become short-sighted, whilst
salors and especidly savages are generaly long-sighted.
Short—sizght and long-sight certainly tend to be in-
herited. The inferiority of Europeans, in com-
parison with savages, in eye-sight and in the other
senses, is no doubt the accumulated and transmitted
effect of lessened use during many generations;, for
Rengger® states that he has repeatedly observed Euro-
peans, 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 skull for
the reception of the several sense-organs are larger in
the American aborigines than in Europeans; and this
no doubt indicates a corresponding difference in the
dimensions of the organs themsalves. Blumenbach has
aso remarked on the large sze of the nasa cavities

26 Principies of Biology,' val. i. p. 455.

27 Paget, * Lectures on Surgica Pathology,’ val. i. 1853, p. 209.

% The Variation of Animals under Domestication, val. i. p. 8.

2 ' saugethiere von Paraguay,’ s 8, 10. | have had good oppor-
tunities for observing the extraordinary power of eyesght in the
Fuegians. Seedso Lawrence (' Lectures on Physiology,' &c., 1822, p.
404) on this same subject. M. Giraud-Teulon has recently collected
(' Revue des Cours Scientifiques,’ 1870, p. 625) a large and vauable
body of evidence proving that the cause of short-sight, " C'est le travail
" assidu, depres."
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in the skulls of the American aborigines, and connects
this fact with their remarkably acute power of amdl.
The Mongolians of the plains of Northern Asig, according
to Pdlas, have wonderfully perfect senses; and Prichard
beieves that the great breadth of their skulls across
the zy%g)mas follows from their highly-developed sense-
organs.

The Quechua Indians inhabit the lofty plateaux of
Peru, and Alcide d'Orbigny states™ that from con-
tinually breathing a highly rarefied atmosphere they
have acquired chests and lungs of extraordinary dimen-
dons. The cdls, dso, of the lungs are larger and more
numerous than in Europeans. These observations
have been doubted; but Mr. D. Forbes carefully
measured many Aymaras, an dlied race, living at the
height of between ten and fifteen thousand feet; and
he informs me* that they differ conspicuoudy from the
men of dl other races seen by him, in the circum-
ference and length of their bodies. In his table of
measurements, the stature of each man is taken a
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 remarkable pecu-
liarity, that in every Aymara measured the femur is
actualy shorter than the tibiaa On an average the
length of the femur to that of the tibia is as 211 to
252; whilst in two Europeans measured a the same

% Prichard, * Phys. Hist. of Mankind,' on the authority of Blumen-
bach, vol. i. 1851, p. 311; for the statement by Pdlas, val. iv. 1844, p.
407

3 Quoted by Prichard, ' Researches into the Phys. Hist. of Man-
kind,' vol. v. p. 463,

% Mr. Forbes valuable paper is now published in the ' Journal of
the Ethnologica Soc. of London,' new series, val. ii. 1870, p. 193
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time, the femora to the tibise were as 244 to 230; and
in three Negroes as 258 to 241. The humerusis like-
wise shorter relatively to the forearm.  This shortening
of that part of the limb which is nearest to the body,
gppears to be, as suggested to me by Mr. Forbes, acase
of compensation in relation with the greatly increased
length of the trunk. The Aymaras present some other
singular points of structure, for ingance, the very smdl
projection of the hed.

These men are 0 thoroughly acdimatised to their
cold and lofty abode, that when formerly carried down
by the Spaniards to the low Eagtern plains and when
now tempted down by high wages to the gold-washings,
they suffer a frightful rate of mortality. Neverthdess
Mr. Forbes found a few pure families which had sur-
vived during two generations, and he observed that
they 4ill inherited their characteristic peculiarities.
But it was manifest, even without measurement, that
these peculiarities had al decreased; and on measure-
ment their bodies were found not to be so much don-
gated as those of the men on the high plateau; whilst
their femora had become somewhat lengthened, as had
their tibisze but in aless degree.  The actua measure-
ments may be seen by consulting Mr. Forbes memoir.
From these vauable observations, there can, | think,
be no doubt that resdence during many generations at
agreat devation tends, both directly and indirectly, to
induce inherited modifications in the proportions of the
body.®

Although man may not have been much modified
during the latter stages of his existence through the

® Dr. Wilckens (‘Landwirthschaft. Wochenblait, No. 10, 1869)
has lately published an interesting essay shewing how domedic
animas, which live in mountainous regions, have their frames
modified.
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increased or decreased use of parts, the facts now given
shew that hisliability in this respect has not been lost;
and we positively know that the same law holds good
with the lower animas. Consequently we may infer,
that when at a remote epoch the progenitors of man
were in a trangtional state, and were changing from
quadrupeds into bipeds, natural sdection would probably
have been greetly aided by the inherited effects of the
increased or diminished use of the different parts of the

bodly.

Arrests of Development.—Arrested development differs
from arrested growth, as parts in the former state con-
tinue to grow whilst Hill retaining their early condition.
Various mongtrosities come under this heed, and some
are known to be occasondly inherited, as a cleft-paate.
It will suffice for our purpose to refer to the arrested
brain-development of microcephaousidiots, as described
in Vogt's great memoir.®* Their skulls are smaller, and
the convolutions of the brain are less complex than in
norma men. The frontal snus, or the projection over
the eyebrows is largey deveoped, and the jaws are
prognathousto an"effrayant” degree; sothat theseidiots
somewhat resemble the lower types of mankind. Their
intelligence and most of their menta faculties are
extremely feeble. They cannot acquire the power of
goeech, and are wholly incapable of prolonged attention,
bat are much given to imitation. They are strong and
remarkably active, continually gamboling and jumping
about, and making grimaces.  They often ascend Sairs
on al-fours, and are curioudy fond of climbing up
furniture or trees. We are thus reminded of the delight

3 " Mémoire sur les Microcéphades' 1867, p. 50, 125, 169, 171, 184
198.
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shewn by amog dl boys in climbing trees;, and this
again reminds us how lambs and kids, origindly apine
animas, delight to frisk on any hillock, however smdll.

Reversion—Many of the cases to be here given
might have been introduced under the last heading.
Whenever a structure is arrested in its development,
but Hill continues growing until it closdy resembles a
corresponding structure in some lower and adult member
of the same group, we may in one sense consider it asacase
of reversion. The lower members in a group give us
some idea how the common progenitor of the group was
probably constructed; and it is hardly credible that a
part arested & an early phase of embryonic develop-
ment should be enabled to continue growing S0 as ulti-
mately to perform its proper function, unless it had
acquired this power of continued growth during some
earlier state of existence, when the present exceptiona
or arrested structure was norma. The smple brain of
amicrocephaous idiot, in as far as it resembles that
of an gpe, may in this sense be said to offer a case of
reverson. There are other cases which come more
grictly under our present heading of reversion. Certain
structures, regularly occurring in the lower members of
the group to which man belongs, occasondly make
their appearance in him, though not found in the normal
human embryo; or, if present in the normal human
embryo, they become developed in an abnorma manner,
though this manner of development is proper to the
lower members of the same group.  These remarks will
be rendered clearer by the following illustrations.

In various mammals the uterus graduates from a
double organ with two distinct orifices and two passages,
as in the marsupids, into a single organ, showing no
signs of doubleness except a dight internal fold, asin
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the higher gpes and man. The rodents exhibit a per-
fect sies of gradaions between these two extreme
dates.  In dl 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
Dr. Farre " by the codescence of the two cornua at
" their lower extremities that the body of the uterus is
"formed in man; while in those animals in which no
" middle portion or body exids the cornua remain un-
"united. Asthe development of the uterus proceeds,
"the two cornua become gradudly shorter, until at
"length they are log, or, as it were, absorbed into the
"body of the uterus" The angles of the uterus are
dill produced into cornua, even 0 high in the scae as
in the lower gpes, and their dlies the lemurs.

Now in women anomalous cases are not very infre-
quent, in which the mature uterus is furnished with
cornua, or is partialy divided into two organs, and
such cases, according to Owen, repeat " the grade of con-
" centrative development,” attained by certain rodents.
Here perhaps we have an instance of a smple arrest of
embryonic development, with subsequent growth and
perfect functional development, for either sde of the
partiadly double uterus is capable of performing the
proper office of gestation. In other and rarer casss,
two digtinct uterine cavities are formed, each having
its proper orifice and passsge®  No such stage is passed
through during the ordinary development of the embryo,
and it is difficult to beieve, though perhaps not im-
possible, that the two smple, minute, primitive tubes
could know how (if such an expression may be used) to

% See Dr. A. Fares well-known article in the ' Cyclop. of Anat.
and Phys' vol. v. 1859, p. 642. Owen ' Anatomy of Vertebrates,' vol.
Iiliﬁél%g’ p. 687. Prof. Turner in ' Edinburgh Medica Journd, Feb.
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grow intotwo digtinct uteri, eech with awel-constructed
orifice and passage, and each furnished with numerous
muscles, nerves, glands and vesds, if they had not
formerly passed through a similar course of develop-
ment, as in the case of exisingmarsupials. No onewill
pretend that 0 perfect a structure as the abnormal
double uterus in woman could be the result of mere
chance. But the principle of reverson, by which long-
logt dormant structures are cdled back into existence,
might serve as the guide for the full development of
the organ, even after the lgpse of an enormous interval
of time.

Professor Canestrini,® after discussing the foregoing
and various analogous cases, arrives at the same con-
cluson as that just given. He adduces, as another
instance, the malar bone, which, in some of the Quad-
rumana and other mammas, normaly consists of two
portions. This is its condition in the two-months-old
human fodus; and thus it sometimes remains, through
arrested development, in man when adult, more especialy
in the lower prognathous races. Hence Canestrini con-
eludes that some ancient progenitor of man must have
possessed this bone normally divided into two portions,
which subsequently became fused together. In man
the frontal bone condgds of a dngle piece, but in the
embryo and in children, and in dmog al the lower
mammals, it conssts of two pieces separated by a dis
tinct suture. This suture occasondly perdsts, more
or less digtinctly, in man after maturity, and more fre-

% ' Annuario della Soc. dei Naturalisti in Modena,' 1867, p. 8.
Prof. Canestrini gives extracts on this subject from various authorities.
Laurillard remarks, that as he has found a complete smilarity in the
form, proportions, and connexion of the two malar bones in severd
human subjects and in certain gpes, he cannot consder this digoosition
of the parts as smply accidentd.
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quently in ancient than in recent crania, especidly as
Canedtrini has obsarved in those exhumed from the
Drift and belonging to the brachycephdic type. Here
again he comes to the same conclusion as in the ana
logous case of the madar bones. In this and other
instances presently to be given, the cause of ancient
races approaching the lower animals in certain cha
racters more frequently than do the modern races
appearsto bethat the latter stand at a somewhat greater
distance in the long line of descent from their early
semi-human progenitors.

Various other anomaliesin man, more or less ando-
gous with the foregoing, have been advanced by dif-
ferent authors®” as cases of reversion; but these seem
not alittle doubtful, for we have to descend extremely
low in the mammalian sries before we find such struc-
tures normally present.®

5" A whole series of cases is given by Isid. Geoffroy St.-Hilaire,
'Hist. desAnomalies,' tom. iii. p. 437.

% Inmy ' Variation of Animals under Domestication' (val. ii. p. 57)
| attributed the not very rare cases of supernumerary mammee in
women to reverson. | was led to this as aprobable condusion, by the
additional mammeaebeing generdly placed symmetrically on the breast,
and more especidly from one casg, in which a sngle efficient mamma
occurred in the inguina region of awoman, the daughter of another
woman with supernumerary mammee  But Prof. Preyer (' Der Kampf
um das Dasein,' 1869, s 45) dates that mammee erraticae have been
known to occur in other Situations, even on the back; o that the force
of my argument is greatly weakened or perhaps quite destroyed.

With much hesitation |, in the same work (vol. ii. p. 12), attributed
the frequent cases of polydactylism in men to reverson. | was partly
led to this through Prof. Owen's statement, that some of the Ichthy-
opterygiapossess more than five digits, and therefore, as| supposed, had
retained a primordia condition; but after reading Prof. Gegenbaur's
paper (‘' Jenaischen Zeitschrift,' B. v. Heft 3, s 341), who is the highest
authority in Europe on such a point, and who disputes Owen's con-
clusion, | see that it is extremely doubtful whether supernumerary
digits can thus be accounted for. It wasthe fact that such digits not
only frequently occur and are strongly inherited, but have the power
of regrowth after amputation, like the normd digits of the lower verte-
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In man the canine teeth are perfectly efficient instru-
ments for madtication. But their true canine character,
as Owen™ remarks, " is indicated by the conica form
" of the crown, which terminatesin an obtuse point, is
" convex outward and flat or sub-concave within, a the
" base of which surface there is a feeble prominence.
" The conicd form is best expressed in the Méeanian
" races, epecidly the Audtrdian.  The canine is more
" deeply implanted, and by a stronger fang than the
"incisors”"  Nevertheless this tooth no longer serves
man as a specia weapon for tearing hisenemies or prey;
it may, therefore, as far as its proper function is con
cerned, be conddered as rudimentary. In every large
collection of human skulls some may be found, as
Hackel*® observes, with the canine teeth projecting con-
siderably beyond the others in the same manner, but
in aless degree, as in the anthropomorphous gpes. In
these cases, open spaces between the teeth in the one
jaw are left for the reception of the canines belonging
to the opposte jaw. An intersgpace of this kind in a
Kaffir skull, figured by Wagner, is surprisingly wide*
Considering how few ancient skulls have been examined
in comparison with recent skulls, it is an interesting
fact that in a least three cases the canines project
largely; and in the Naulette jaw they are spoken of as
enormous.
brata, that chiefly led me to the above concluson. This extraordinary
fact of their regrowth remains inexplicable, if the belief in reversion to
some extremely remote progenitor must be regected. | cannot, how-
ever, follow Prof. Gegenbaur in supposing that additional digits could
not reappear through reversion, without at the same time other parts of
the skeleton being simultaneoudy and similarly modified; for single
characters often reappear through reversion.

2+ Anatomy of Vertebrates,” val. iii. 1863, p. 323.

40" Generelle Morphologie, 1886, B. ii. s clv.

“L Carl Vogt's ' Lectures on Man,' Eng. trandat. 1864, p. 151

“2 C. Carter Blake, on a jaw from La Naulette, ' Anthropolog.
Review,' 1867, p. 295. Schaaffhausen, ibid. 1868, p. 426.
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The males adone of the anthropomorphous agpes have
their canines fully developed; but in the female gorilla,
and in a less degree in the female orang, these teeth
project considerably beyond the others, therefore the
fact that women sometimes have, as| have been assured,
congderably projecting canines, is no serious objection
to the belief that their occasond great development in
man is a case of reverson to an ape-like progenitor.
He who regjects with scorn the belief that the shape of
his own canines, and their occasiona great development
in other men, are due to our early progenitors having
been provided with these formidabl e weapons, will pro-
bably reved by sneering the line of his descent. For
though he no longer intends, nor has the power, to use
th@e teeth asweapons, hewill unconscioudy retract his

" snarling muscles" (thus named by Sr C Béll)® s as
to expose them ready for action, like a dog prepared to
fight.

Many muscles are occasondly developed in man,
which are proper to the Quadrumana or other mam-
mas. Professor Vlacovich™ examined forty male sub-
jects, and found a muscle, cdled by him the ischio-
pubic, in nineteen of them; in three others there was
aligament which represented this muscle ; and in the
remaining eighteen no trace of it. Out of thirty female
subjectsthis muscle was developed onboth sidesin only
two, but in three others the rudimentary ligament was
present. This muscle, therefore, appears to be much
more common in the male than in the female sex; and
on the principle of the descent of man from some lower
form, its presence can be understood; for it has been
detected in severa of the lower animds, and in dl of

43 The Anatomy of Expression,’ 1844, p. 110, 13L
4 Quoted by Prof. Canestrini inthe' Annuano &c, 1867, p. 0.
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these it sarves exclusvely to ad the mae in the act
of reproduction.

Mr. J. Wood, in his vauable series of papers®™ has
minutely described a vast number of muscular varia-
tions in man, which resemble normal structures in the
lower animads. Looking only to the muscles which
closdly resemble those regularly present in our nearest
dlies, the Quadrumana, they are too numerous to be
here even specified. In a single mae subject, having
a strong bodily frame and well-formed skull, no les
than seven muscular variations were observed, dl of
which plainly represented muscles proper to various
kinds of apes. This man, for ingtance, had on both
ddes of his neck a true and powerful " levator clavi-
culee" such as is found in dl kinds of gpes, and which
is sad to occur in about one out of sixty human sub-
jects®  Again, this man had " a specid abductor of
" the metatarsal bone of the fifth digit, such as Pro-
" fessor Huxley and Mr. Flower have shewn to exist
" uniformly in the higher and lower goes” The hands
and arms of man are eminently characteristic structures,
but their muscles are extremely ligble to vary, so asto
resemble the corresponding muscles in the lower ani-
mas.” Such resemblances are either complete and per-

% These papers deserve careful study by any one who desires to
learn how frequently our muscles vary, and in varying come to re-
semble those of the Quadrumana.  The following references relate to
thefew pointstouched on in my text: vol. xiv. 1865, p. 379-384; vol.
Xv. 1866, p. 241, 242; vol. xv. 1867, p. 544; vol. xvi. 1868, p. 524. |
may here add that Dr. Murie and Mr. St. George Mivart have shewn
in their Memoir on the Lemuroidea (' Transact. Zoolog. Soc! val. vii.
1869, p. 96), how extraordinarily variable some of the muscles are in
these animals, the lowest members of the Primates.  Gradations, aso,
in the muscles leading to structures found in animas ill lower in
the scde, are numerous in the Lemuroidea

“6 Prof. Macalister in ' Proc. R. Irish Academy,' vol. x. 1863, p. 124.

47 Prof. Macalister (ibid. p. 121) has tabulated his observations, and
finds that muscular abnormalities are most frequent in the forearms,
secondly in the face, thirdly in the foot, &c.
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fect or imperfect, yet in this latter case manifestly of
atrandtiona nature. Certain variations are more com-
mon in man, and others in woman, without our being
able to asign any reason.  Mr. Wood, after describing
numerous cases, makes the following pregnant remark:
" Notable departures from the ordinary type of the
" muscular structuresrun in grooves or directions, which
" must be taken to indicate some unknown factor, of
" much importance to a comprehensive knowledge of
" generd and scientific anatomy."*®

That this unknown factor is reverson to a former
dtate of existence may be admitted as in the highest
degree probable. It is quite incredible that a man
should through mere accident abnormally resemble, in
no less than seven of his muscles, certain gpes, if there
had been no genetic connection between them. On the
other hand, if man is descended from some apelike
creature, no valid reason can be assgned why certain
muscles should not suddenly reappear after aninterva of
many thousand generations, in the same manner as with
horses, asses, and mules, dark-coloured stripes suddenly
regppear on the legs and shoulders, after an interval of
hundreds, or more probably thousands, of generations.

These various cases of reversion are 0 closdy related

“ The Rev. Dr. Haughton, after giving ( Proc. R. Irish Academy,’
June 27, 1864, p. 715) a remarkable cese of variation in the human
flexor poII|C|s longus, adds, " This remarkable example shews that man
" may sometimes possess the arrangement of tendons of thumb and
" fingers characterigtic of the macaque; but whether such a case should
" be regarded as a macaque passing upwards into a man, or a man
" pasing downwards into a macaque, or as a congenita freak of
" nature, | cannot undertake to say." It is satisfactory to hear so
capable an anatomist, and so embittered an opponent of evolutionism,
admitting even the possibility of either of his first propogtions.  Prof.
Meacalister has aso described (' Proc. R. Irish Acad.' val. x. 1864, p.
138) variations in the flexor pollicis longus, remarkable from their rela-
tions to the same muscle in the Quadrumana.

VOL.I. K
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to those of rudimentary organs given in the first chapter,
that many of them might have been indifferently intro-
duced in either chapter.  Thus ahuman uterus furnished
with cornua may be sad to represent in a rudimentary
condition the same organ in its norma datein certain
mammals. Some parts which are rudimental in man,
as the os coccyx in both sxes and the mammeein the
male sex, are always present; whilst others, such as
the supracondyloid foramen, only occasiondly appesr,
and therefore might have been introduced under the
head of reversion. These severd reversonary, as well
as the grictly rudimentary, structures reved the de-

scent of man from some lower form in an unmistakeable
manner.

Correlated Variation—n man, as in the lower ani-
mas, many structures are so intimately related, that
when one part varies 30 does ancther, without our being
able, in mogt 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
mongrogties, as |. Geoffroy repeatedly indgs, are thus
intimately connected. Homologous structures are par-
ticularly liable to change together, as we see on the
opposite sides of the body, and in the upper and lower
extremities. Meckd long ago remarked that when the
muscles of the arm depart from their proper type, they
amost dwaysimitate those of the leg; and so conversdy
with the muscles of the legs.  The organs of sght and
hearing, the teeth and hair, the colour of the skin and
hair, colour and constitution, are more or less correlated.®
Professor Schaaffhausen first drew attention to the rda

4 The authorities for these severd statements are given in my
'Variation of Animals under Domestication,' vol. ii. p. 320-335.
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tion apparently existing between a muscular frame and
strongly-pronounced supra-orbital ridges, which are 0
characterigtic of the lower races of man.

Besdes the variations which can be grouped with
more or less probability under the foregoing heeds,
there is alarge class of variations which may be provi-
siondly cdled spontaneous, for they appear, owing to our
ignorance, to arise without any exciting cause. It can,
however, be shewn that such variations, whether con-
sgting of dight individua differences, or of strongly-
marked and abrupt deviations of structure, depend
much more on the conditution of the organism than
on the nature of the conditions to which it has been
subjected.®

Rate of Increase.— Civilised populations have been
known under favourable conditions, as in the United
States, to double their number in twenty-five years,
and according to a caculation by Euler, this might
occur in alittle over twelveyears™ At the former rate
the present population of the United States, namely,
thirty millions, would in 657 years cover the whole
terraqueous globe 0 thickly, that four men would have
to stand on each square yard of surface.  The primary
or fundamental check to the continued increase of man
is the difficulty of gaining subsstence and of living in
comfort. We may infer that this is the case from what
we ¢, for instance, in the United States, where subsst-
ence is easy and there is plenty of room. If such means
were suddenly doubled in Great Britain, our number
would be quickly doubled. With civilised nations the

% This whole subject has been discussed in chap. xxiii. vol. ii. of
mgl'Vaiaion of Animals and Plants under Domestication.'
See the ever memorable ' Essay on the Principle of Population,
by the Rev. T. Malthus, val. i. 1826, p. 6, 517.
K 2
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above primary check acts chiefly by restraining mar-
riages. The greater death-rate of infants in the poorest
dasxs is dso very important; as well as the greater
mortality at dl ages, and from various diseases, of the
inhabitants of crowded and miserable houses The
effects of severe epidemics and wars are soon counter-
baanced, and more than counterbaanced, in nations
placed under favourable conditions. Emigration aso
comes in ad as a temporary check, but not to any
great extent with the extremely poor dasses.

There is reason to suspect, as Malthus has remarked,
that the reproductive power is actually less in barbarous
than in civilised races. We know nothing positively on
this head, for with savages no census has been taken;
but from the concurrent testimony of missonaries, and
of others who have long resided with such people, it
appears that their families are usualy small, and large
ones rare.  This may be partly accounted for, as it is
believed, by the women suckling their infants for a pro-
longed period; but it is highly probable that saveges,
who often suffer much hardship, and who do not obtain so
much nutritious food as civilised men, would be actualy
less prolific. | have shewn in a former work,? that
al our domedticated quadrupeds and birds, and 4l
our cultivated plants, are more fertile than the corre-
sponding species in a state of nature. It is no valid
objection to this concluson that animals suddenly
supplied with an excess of food, or when rendered very
fat, and that most plants when suddenly removed from
very poor to very rich soil, arerendered more or less
derile. We might, therefore, expect that civilised
men, who in one sense are highly domesticated, would

2 *Variation of Animals and Plants under Domestication,’ val. ii.
p. 111113, 163,
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be more prolific than wild men. It is dso probable
that the increased fertility of civilised nations would
become, as with our domestic animas, an inherited
character: it is a leest known that with mankind a
tendency to produce twins runs in families®
Notwithstanding that savages appear to be less pro-
lific than civilised people, they would no doubt rapidly
increase if their numbers were not by some means
rigidly kept down. The Santdi, or hill-tribes of India,
have recently afforded a good illustration of this fact;
for they have increased, as shewn by Mr. Hunter,”
a an extraordinary rate since vaccination has been
introduced, other pestilences mitigated, and war sternly
repressed.  This increase, however, would not have been
possble had not these rude people spread into the
adjoining digtricts and worked for hire. Savages almost
dways marry; yet there is some prudentia restraint,
for they do not commonly marry at the earliest possible
age. The young men are often required to show that
they can support a wife, and they generdly have first
to earn the price with which to purchase her from her
parents. With savages the difficulty of obtaining sub-
dgtence occasiondly limits their number in a much
more direct manner than with civilised people, for al
tribes periodically suffer from severe famines. At such
times savages are forced to devour much bad food,
and their hedth can hardly fail to be injured. Many
accounts have been published of their protruding sto-
machs and emaciated limbs after and during famines.
They are then, dso, compelled to wander much about,
and their infants, as | was assured in Austrdia, perish

% Mr. Sedgwick, 'British and Foreign Medico-Chirurg. Review,'
.Julby, 1863, p. 170.
* ' The Annals of Rural Bengdl,' by W. W. Hunter, 1868, p. 259.
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inlarge numbers. Asfaminesare periodicad, depending
chiefly on extreme seesons, dl tribes must fluctuate in
number. They cannot deadily and regularly incresse,
as there is no atificia increase in the supply of food.
Savages when hardly pressed encroach on esch other's
territories, and war is the result; but they are indeed
amog aways at war with their neighbours. They are
lidbleto many accidents onland and water intheir search
for food; and in some countries they must suffer much
from the larger beasts of prey. EveninIndia, districts
have been depopulated by the ravages of tigers.
Malthus has discussed these severa checks, but he
does not lay stress enough on what is probably the most
important of al, namely infanticide, especialy of female
infants, and the habit of procuring abortion. These
practices now prevail in many quarters of the world,
and infanticide seems formerly to have prevailed, as
Mr. M'Lennan® has shewn, on a gill more extensive
scde. These practices appear to have originated in
savages recognising the difficulty, or rather the impos-
shility of supporting dl the infants that are born.
Licentiousness may adso be added to the foregoing
checks, but this does not follow from failing means of
subsistence; though there is reason to believe that in
some cases (as in Japan) it has been intentionaly
encouraged as a means of keeping down the population.
If we look back to an extremely remote epoch, before
man had arrived a the dignity of manhood, he would
have been guided more by ingtinct and less by reason
than are savages at the present time.  Our early semi-
human progenitorswould not have practised infanticide,
for the instincts of the lower animals are never o per-
verted as to lead them regularly to destroy their own

%' Primitive Marriage,’ 1865.



CHaP. IT. MANNER OF DEVELOPMENT. 135

offspring. There would have been no prudentid re-
graint from marriage, and the sexes would have freely
united a an early age Hence the progenitors of
man would have tended to increase rapidly, but checks
of some kind, either periodica or congtant, must have
kept down their numbers, even more severdy than with
exiging savages What the precise nature of these
checks may have been, we cannot say, any more than
with most other animals. We know that horses and
cattle, which are not highly prolific animals, when first
turned loose in South America, increased at an enormous
rate. The dowest breeder of adl known animds, namely
the eephant, would in a 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 first in
any sensble degree increased; or that, as each digtrict
became fully stocked, this same power was diminished.
No doubt in this case and in dal others, many checks
concur, and different checks under different circum-
dances; periodica dearths, depending on unfavourable
seasons, being probably the most important of dl. <o
it will have been with the early progenitors of man.

Natural Selection.—We have now seen that man is
variable in body and mind; and that the variations
are induced, either directly or indirectly, by the same
generd causes, and obey the same genera laws, as with
the lower animads. Man has spread widely over the
face of the earth, and must have been exposed, during
his incessant migrations® to the most diversified con-

% See some good remarks to this effect by W. Stanley Jevons, " A
Deduction from Darwin's Theory," ' Nature,' 1869, p. 231
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ditions. The inhabitants of Tierra del Fuego, the Cape
of Good Hope, and Tasmania in the one hemisphere,
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 dso have tended, like all
other animals, to have increased beyond their means of
subsistence; they must therefore occasonaly have been
exposed to a struggle for existence, and consequently to
the rigid law of natural sdection. Beneficia variations
of dl kinds will thus, either occasondly or habitualy,
have been preserved, and injurious ones eliminated. |
do not refer to strongly-marked deviations of structure,
which occur only a long intervals of time, but to mere
individual differences. We know, for instance, that the
muscles of our hands and feet, which determine our
powers of movement, are liable, like those of the lower
animals® to incessant variability.  If then the ape-like
progenitors of man which inhabited any didtrict, espe-
cialy one undergoing some change in its conditions, were
divided into two equal bodies, the one haf which in-
cluded dl the individuals best adapted by their powers
of movement for gaining subsistence or for defending
themsalves, would on an average survive in greater
number and procreate more offspring than the other
and less well endowed half.

Man in the rudest state in which he now exids is
the most dominant animal that has ever appeared
on the earth. He has spread more widely than any

5 |_agtham, ' Man and his Migrations, 1851, p. 135.

% Mesyrs Murie and Mivart in their " Anatomy of the Lemuroidea”
(' Transact. Zoolog. Soc' vol. vii. 1869, p. 96-98) say, " some muscles
" are 0 irregular in their distribution that they cannot be well classed
" in any of the above groups” These muscles differ even on the oppo-
site sides of the same individual.



CHAP. IV. MANNER OF DEVELOPMENT. 137

other highly organised form; and dl others have
yielded before him.  He manifestly owes this immense
superiority to his intelectua faculties, his socid habits,
which lead him to ad and defend his felows, and to
his corpored dructure.  The supreme importance of
these characters has been proved by the final arbitra-
ment of the battle for life. Through Ms powers of in-
tdlect, articulate language has been evolved; and on
this his wonderful advancement has mainly depended.
He has invented and is able to use various wegpons,
toals, traps, &c., with which he defends himsdlf, kills or

caches prey, and otherwise obtainsfood. He has made
rafts or canoes on which to fish or cross over to neigh-
bouring fertile idands. He has discovered the art of

making fire, by which hard and stringy roots can be
rendered digestible, and poisonous roots or herbs in-
nocuous. This last discovery, probably the greatest,

excepting language, ever made by man, dates from

before the dawn of history. These severa inventions,
by which man in the rudest state has become 0 pre-

eminent, are the direct result of the development of

his powers of observation, memory, curiosity, imagina
tion, and reason. | cannot, therefore, understand how
itisthat Mr. Wallace® maintains, that " natural sdec-

% ' Quarterly Review,' April, 1889, p. 392. This subject is more
fully discussed in Mr. Wallace's ' Contributions to the Theory of Natural
Sdection,’ 1870, in which dl the essays referred to in this work are
republished. The ' Essay on Man' has been ably criticised by Prof.
Claparéde, one of the most distinguished zoologists in Europe, in an
article published in the ' Bibliotheque Universdlle,' June, 1870. The
remark quoted in my text will surprise every one who has read
Mr. Wadlacegs celebrated paper on ' The Origin of Human Races
deduced from the Theory of Natural Seection,’ origindly published
in the ' Anthropological Review," May, 1864, p. clviii. | cannot here
resst quoting a most just remark by Sr J Lubbock (' Prehistoric
Times' 1865, p. 479) in reference to this paper, namely, that Mr.
Wialace, " with characteristic unselfishness, ascribes it (i. e. the idea of
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" tion could only have endowed the savage with abrain
" alittle superior to that of an gpe"

Although the intellectual powers and socid habits of
man are of paramount importance to him, we must not
underrate the importance of hisbodily structure, towhich
subject the remainder of this chapter will be devoted.
The development of the intellectua and socid or mora
faculties will be discussad in the following chapter.

Even to hammer with precison is no essy matter, as
every one who has tried to learn carpentry will admit.
To throw a sonewith as true an aim as can aFuegianin
defending himsdf, or in killing birds, requires the most
consummate perfection in the correated action of the
muscles of the hand, arm, and shoulder, not to mention
afine sense of touch.  Inthrowing a stone or spear, and
in many other actions, a man must stand firmly on his
feet; andthisagain demands the perfect coadaptation of
numerous muscles.  Tochip aflint into the rudest tool,
or to form a barbed spear or hook from a bone, demands
the use of a perfect hand; for, as amost cgpable judge,
Mr. Schoolcraft,® remarks, the shaping fragments of
gone into knives, lances, or arrow-heads, shews " extra-
" ordinary ability and long practice” We have evidence
of this in primeval men having practised a divison of
labour; each man did not manufacture his own flint
tools or rude pottery; but certain individuals appear to
have devoted themsdves to such work, no doubt re-
ceiving in exchange the produce of the chase.  Archaso-
logigts are convinced that an enormous interval of time

" natural sdection) unreservedly to Mr. Darwin, athough, as iswell
" known, he struck out the idea independently, and published it,
though not with the same elaboration, at the same time"

% Quoted by Mr, Lawson Tait in his " Law of Natural Sdection,”

—'Dublin Quarterly Journal of Medicd Science' Feb. 1869. Dr.

Keller is likewise quoted to the same effect.



CHAP. IV. MANNER OF DEVELOPMENT. 139

elapsed before our ancestorsthought of grinding chipped
flints into smooth tools. A man-like anima who pos-
51 a hand and arm sufficiently perfect to throw a
gone with precison or to form aflint into a rude toadl,
could, it can hardly be doubted, with sufficient practice
make amogt anything, as far as mechanical ill done
is concerned, which a civilised man can make. The
structure of the hand in this respect may be compared
with that of the vocad organs, which in the apes are
used for uttering various sgnd-cries, or, as in one e
des musica cadences, but in man closdy smilar voca
organs have become adapted through the inherited
effects of use for the utterance of articulate language.
Turning now to the nearest alies of man, and there-
fore to the best representatives of our early progenitors,
we find that the hands in the Quadrumana are con-
structed on the same generd pattern as in us, but are
far less perfectly adapted for diversfied uses Their
hands do not serve s0 well as the feet of a dog for loco-
motion ; a may be seen in those monkeys which walk
on the outer margins of the pams, or on the backs of
their bent fingers, as in the chimpanzee and orang.’®
Their hands, however, are admirably adapted for climb-
ing trees. Monkeys seize thin branches or ropes, with
the thumb on one sde and the fingers and pam on
the other dde, in the same manner as we do. They
can thus dso carry rather large objects, such as the
neck of a bottle, to their mouths.  Baboons turn over
stones and scratch up roots with their hands. They
size nuts, insects or other smdl objects with the
thumb in oppostion to the fingers, and no doubt they
thus extract eggs and the young from the nests of
birds. American monkeys beat thewild oranges on the

8 Owen, ' Anatomy of Vertebrates, val. iii. p. 71,



140 THE DESCENT OF MAN. PART I.

branches until the rind is cracked, and then tear it off
with the fingers of thetwo hands.  Other monkeys open
mussd-shells with the two thumbs.  With their fingers
they pull out thorns and burs, and hunt for each other's
parastes. In a dae of nature they bresk open hard
fruits with the ad of gones. They rall down stones
or throw them at their enemies, nevethdess they
perform these various actions clumdly, and they are
quite unable, as | have mysdf seen, to throw a stone
with precison.

It ssemsto me far from true that because " objects
"are gragped clumsly " by monkeys, "a much les
" goedidisad organ of prehension” would have served
them® as well as their present hands. On the con-
trary, | see no reason to doubt that a more perfectly
congtructed hand would have been an advantageto them,
provided, and it is important to note this, that their
hands had not thus been rendered less well adapted for
climbing trees. We may suspect that a perfect hand
would have been disadvantageous for climbing; asthe
most arboreal monkeys in the world, namely Atdesin
Americaand Hylobatesin Ada, either have their thumbs
much reduced in size and even rudimentary, or their
fingers partidly coherent, so that their hands are con-
verted into mere gragping-hooks ®

As s00n as some ancient member in the great series
of the Primates came, owing to a change in its manner
of procuring subsigence, or to a change in the con-
ditions of its native country, to live somewhat less on
trees and more on the ground, its manner of progres-
son would have been modified; and in this case it

2+ Quarterly Review," April, 1869, p. 392.

% |n Hylobates syndactylus, as the name expresses, two of the digits
regularly cohere; and this, as Mr. Blyth informs me, is occasondly
the case with the digits of H. agilis, lar, and leuciscus.
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would have had to become either more rictly quad-
rupedal or bipedd. Baboons frequent hilly and rocky
digtricts, and only from necessity climb up high trees;*
and they have acquired amost the gait of a dog. Man
alone has become a biped; and we can, | think, partly
see how he has come to assume his erect attitude, which
forms one of the most conspicuous differences between
him and his nearest dlies Man could not have
attained his present dominant postion in the world
without the use of his hands which are 0 admirablé\g
adapted to act in obedience to hiswill. As Sr C Bdl

ingsts " the hand supplies dl instruments, and by its
" correspondence with the intellect gives him universa
" dominion."  But the hands and arms could hardly
have become perfect enough to have manufactured
wegpons, or to have hurled sones and spears with a
true am, as long as they were habitually used for
locomotion and for supporting the whole weight of the
body, or as long as they were epecidly well adapted,
as previoudy remarked, for climbingtrees.  Such rough
treatment would aso have blunted the sense of touch,
on which their ddicate use largely depends. From
these causes done it would have been an advantage to
man to have become a biped; but for many actions it is
amost necessary that both arms and the whole upper
part of the body should be free; and he mugt for this
end gand firmly on his feet. To gan this great
advantage, the feet have been rendered flat, and the
greet toe peculiarly modified, though this has entailed
the loss of the power of prehension. It accords with
the principle of the divison of physologica labour,
which prevails throughout the animal kingdom, that

% Brehm, ' Thierleben,' B. i. s 80,
" The Hand, its mechanism,” &c. ' Bridgewater Treatise, 1833
.38,
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as the hands became perfected for prehension, the
feet should have become perfected for support and
locomation.  With some savages, however, the foot has
not atogether log its prehensile power, as shewn by
their manner of climbing trees and of using them in
other ways®

If it be an advantage to man to have his hands and
arms free and to stand firmly on his feet, of which there
can be no doubt from his pre-eminent success in the
battle of life, then | can see no reason why it should
not have been advantageous to the progenitors of man
to have become more and more erect or bipedd. They
would thus have been better able to have defended
themsdlves with stones or dubs, or to have attacked
their prey, or otherwise obtained food. The best con-
structed individuaswould in the long run have succeeded
bet, and have survived in larger numbers. If the
gorilla and a few dlied forms had become extinct, it
might have been argued with great force and apparent
truth, that an anima could not have been gradualy
converted from a quadruped into a biped; as dl the
individuds in an intermediate condition would have
been miserably ill-fitted for progresson. But we know
(and this is well worthy of reflection) that severd kinds
of apes are now actually in this intermediate condition,;
and no one doubts that they are on the whole wel
adapted for their conditions of life. Thus the gorilla
runswith a sdeong shambling gait, but more commonly

% Hacke has an excdlent discusson on the steps by which man
became a biped: ' Natirliche Schdpfungsgeschichte,' 1868, s 507. Dr.
Biichner (' Conferences sur la Théorie Darwinienne,' 1869, p. 135) has
given good cases of the use of the foot as a prehensile organ by man ;
adso on the manner of progression of the higher apesto which | alude
in the following paragraph: see dso Owen (' Anatomy of Vertebrates,'
val. iii. p. 71) on this latter subject.
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progresses by resting on its bent hands. The long-
armed gpes occasiondly use their arms like crutches,
swinging their bodies forward between them, and some
kinds of Hylobates, without having been taught, can
wak or run upright with tolerable quickness; yet they
move awkwardly, and much less securdy than man.
We seg in short, with existing monkeys various grada-
tions between aform of progresson strictly like that of
a quadruped and that of a biped or man.

As the progenitors of man became more and more
erect, with their hands and arms more and more modi-
fied for prehension and other purposes, with their feet
and legs at the same time modified for firm support
and progression, endless other changes of structure
would have been necessary.  The pelvis would have
had to be made broader, the spine peculiarly curved
and the head fixed in an altered postion, and al these
changes have been attained by man. Prof. Schaaff-
hausen®” 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, chim-
panzee, &c., and are smaler in the gorilla than in man.
Various other structures might here have been specified,
which appear connected with man's erect postion. It
is very difficult to decide how far dl these corrdated
modifications are the result of natural sdection, and
how far of the inherited effects of the increased use of
certain parts, or of the action of one part on another.
No doubt these means of change act and react on each
other: thus when certain muscles, and the creds of
bone to which they are attached, become enlarged by

57 * On the Primitive Form of the Skull," trandated in ' Anthropo-
logical Review," Oct. 1868, p. 428. Owen (' Anatomy of Vertebrates,
val. ii. 1866, p. 551) on the mastoid processes in the higher apes.



144 THE DESCENT OF MAN. PART I.

habitua use, this shews that cetan actions are
habitualy performed and must be servicesble. Hence
the individuas 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
gructure. The early male progenitors of man were, as
previoudy dated, probably furnished with great canine
teeth; but asthey gradually acquired the habit of using
gones, dubs or other wegpons, for fighting with their
enemies, they would have used their jaws and teeth less
and less In this case the jaws, together with the
teeth, would have become reduced in Sze, as we may
fed surefrom innumerable analogous cases.  In afuture
chapter we shdl meet with a dosdy-pardld casg 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
with their habit of fighting with their incisor teeth and
hoofs.

In the adult mae anthropomorphous gpes, as RUti-
meyer,® and others have inssted, it is precisdy the effect
which the jaw-muscles by their great development have
produced on the skull, that causes it to differ so gresatly
in many respects from that of man, and has given to
it " atruly frightful physognomy." Therefore as the
jaws and teeth in the progenitors of man gradudly
become reduced in sze, the adult skull would have
presented nearly the same characters which it offersin
the young of the anthropomorphous apes, and would
thus have come to resemble more nearly that of existing

® 'Die Grenzen der Thierwelt, eine Betrachtung zu Dawin's
Lehre' 1868 s 51
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man. A great reduction of the canine teeth in the
males would amost certainly, as we shdl hereafter see,
have affected through inheritance the teeth of the
femdes.

As the various mental faculties were gradually de-
veloped, the brain would amost certainly have become
larger. No one | presume, doubts that the large size
of the brain in man, relatively to his body, in compari-
son with that of the gorilla or orang, is closgy con-
nected with his higher mental powers. We meset with
closdly analogous facts with insects, in which the cerebral
ganglia are of extraordinary dimensions in ants; these
gangliain dl the Hymenoptera being many times larger
than in the less intelligent orders, such as beetles®
On the other hand, no one supposesthat theintellect of
any two animas 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 smal absolute mass of nervous
matter: thus the wonderfully diversfied ingdincts,
mental powers, and affections of ants are generaly
known, yet their cerebral ganglia are not 0 large as the
quarter of aandl pin's head. Under this latter point
of view, the brain of an ant is one of the most marvellous
atoms of matter in the world, perhaps more marvellous
than the brain of man.

The belief that there existsin man somedosereation
between the sze of the brain and the development of
the intellectud faculties is supported by the comparison
of the skulls of savage and civilised races, of ancient and
modern people, and by the analogy of the whole verte-

® Dujardin, 'Anndes des Sc. Na.' 3rd series, Zoolog. tom. xiv.
180, p. 203. See ds0 Mr. Lowne, ' Anatomy and Phys. of the Musca
vomitoria,' 1870, p. 14. My son, Mr. F. Darwin, dissected for me the
cerebra gangliaof the Formica rufa.

VOL. I. L
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brate series.  Dr. J Barnard Davis has proved™ by
many careful measurements, that the mean internal

capacity of the skull in Europeans is 92.3 cubic inches;

in Americans 87.5; in Adatics 87.1; andin Austraians
only 819 inches. Professor Broca™ found that skulls
from graves in Paris of the nineteenth century, were
larger than those from vaults of the twelfth century, in
the proportion of 1484 to 1426; and Prichard is per-
suaded that the present inhabitants of Britain have
" much more capacious brain-cases' than the ancient
inhabitants. Nevertheless it must be admitted that
some skulls of very high antiquity, such as the famous
one of Neanderthal, are well developed and capacious.
With respect tothelower animals, M. E. Lartet,” by com-

paring the crania of tertiary and recent mammals, be-
longing to the same groups, has come to the remarkable
conclusion that the brain is generdly larger and the
convolutions more complex in the more recent form.
On the other hand | have shewn’ that the brains of
domestic rabbits are considerably reduced in bulk, in
comparison with those of the wild rabbit or hare; and
this may be attributed to their having been closdy con-
fined during many generations, o that they have exerted
but little their intdlect, ingtincts, senses, and voluntary
movements.

The gradualy increasing weight of the brain and
skull in man must have influenced the development of
the supporting spina column, more especialy whilst
he was becoming erect. As this change of position was

7 * phjlosophical Transactions,' 1869, p. 513
™ Quoted in C. Vogt's ' Lectures on Man," Eng. translat. 1864, p.
88,7 90. Prichard, ' Phys Hist. of Mankind,' val. i. 1838, p. 305.
2+ Comptes Rendus des Séences,' &c. June 1, 1868,
'The Variation of Animals and Plants under Domestication, vol.
i. p.124-129.
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being brought about, the internal pressure of the brain,
will, dso, have influenced the form of the skull; for
many facts shew how essly the skull is thus affected.
Ethnologists believe that it is modified by the kind of
cradle in which infants degp. Habituad spasms of the
muscles and a cicatrix from a severe burn have per-
manently modified the facial bones. In young persons
whose heads from disease have become fixed ether
sdeways or backwards, one of the eyes has changed
its pogtion, and the bones of the skull have been
modified; and this apparently results from the brain
pressing in a new direction.”® | have shewn that with
long-eared rabbits, even sotrifling a cause asthelopping
forward of one ear drags forward on that side dmost
every bone of the skull; 0 that the bones on the oppo-
Ste Sdes no longer drictly correspond.  Lagtly, if any
anima were to increase or diminish much in genera
sze, without any change in its mental powers; or if
the mentad powers were to be much increased or
diminished without any great change in the size of the
body; the shape of the skull would dmost certainly be
dtered. | infer this from my observaions on domedtic
rabbits, some kinds of which have become very much
larger than the wild animal, whilst others have retained
nearly the same dze but in both cases the brain has
been much reduced relatively to the size of the body.
Now | was at first much surprised by finding that in al
these rabhits the skull had become dongated or dolicho-

™ Schaaffhausen gives from Blumenbach and Busch, the cases of the
gpasms and cicatrix, in ' Anthropolog. Review,' Oct. 1868, p. 420, Dr.
Jarrold (" Anthropologia,' 1808, p. 115, 116) adduces from Camper and
from his own observations, cases of the modification of the skull from
the head being fixed in an unnatural postion. He bdieves that cer-
tain trades, such as that of a shoemaker, by causing the head to be
habitudly held forward, makes the forehead more rounded and
prominent.

L2
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cephdic; for ingance, of two skulls of nearly equal
breadth, the one from a wild rabbit and the other from
a large domedtic kind, the former was only 315 and the
|atter 4.3 inches in length.®  One of the most marked
diginctions in different races of man is that the skull
in some is elongated, and in others rounded; and here
the explanation suggested by the case of the rabbits
may partially hold good; for Welcker finds that short

"men incline more to brachycephdy, and tal mento
dolichocephaly;" " andtall men may be compared with
the larger and longer-bodied rabhits, dl of which have
dongated skulls, or are dolichocephdic.

From these severa facts we can to a certain ex-
tent understand the means through which the great
Sze and more or less rounded form of the skull has
been acquired by man; and these are characters emi-
nently distinctive of him in comparison with the lower
animals.

Another most conspicuous difference between man and
the lower animds is the nakedness of his skin.  Whales
and dolphins (Cetaces), dugongs (Sirenia) and the hip-
popotamus are naked; and this may be advantageous
to them for gliding through the water; nor would it
be injurious to them from the loss of warmth, as the
goecies which inhabit the colder regions are protected
by a thick layer of blubber, serving the same purpose
as the fur of seds and otters.  Elephants and rhino-
caoxes are dAmog hairless;, and as certan extinct
gpecies which formerly lived under an arctic climate
were covered with long woal or hair, it would dmost
appear as if the existing species of both genera had lost

™ "Vaiaion of Animas,' &c, val. i. p. 117 on the eongation of the
skull; p. 119, on the effect of the lopping of one ear.

6 Quoted by Schaaffhausen, in ' Anthropolog. Review,' Oct. 1868,
p. 419,
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their hairy covering from exposureto heet. This appears
the more probable, as the eephantsin 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 aboriginaly inhabited some
tropical land? The fact of the hair being chiefly
retained in the male sex on the chest and face, and in
both sexes a the junction of dl four limbs with the
trunk, favoursthis inference, assuming that the hair was
logt before man became erect; for the parts which now
retain most hair would then have been mogt protected
from the heat of the sun. The crown of the head,
however, offers a curious exception, for at dl times it
must have been one of the most exposed parts, yet
it is thickly clothed with hair. In this respect man
agrees with the great majority of quadrupeds, which
generdly have their upper and exposed surfaces more
thickly clothed than the lower surface. Nevertheless,
the fact that the other members of the order of Pri-
mates, to which man belongs, athough inhabiting vari-
ous hot regions, are wdl clothed with hair, generdly
thickest on the upper surface,® is strongly opposed
to the supposition that man became naked through the
action of the sun. | am inclined to believe, as we
shal see under sexud sdection, that man, or rather
primarily woman, became divested of hair for orna
mental purposes, and according to this belief it is not

" Owen, ' Anatomy of Vertebrates' val. iii. p. 619,

"8 |sidore Geoffroy St.-Hilaire remarks (' Hist. Nat. Géngrdle’ tom.
ii. 1859, p. 215-217) on the head of man being covered with long hair;
adso on the upper surfaces of monkeys and of other mammals being
more thickly clothed than the lower surfaces. This has likewise been
observed by various authors.  Prof. P. Gervais (' Hist. Nat. des Mam-
miféres’ tom. i. 1854, p. 28), however, dates that in the Gorillathe
hair is thinner on the back, where it is partly rubbed off, than on the
lower surface.
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surprising that man should differ so grestly in hairi-
ness from dl his lower brethren, for characters gained
through sexud sdection often differ in closdy-reaed
formsto an extraordinary degree.

According to a popular impression, the absence of a
tail is eminently digtinctive of man; but as those apes
which come nearest to man are destitute of this organ,
its disappearance does not especidly concern us. Never-
theless it may be well to own that no explanation, as
far as| am aware, has ever been given of the loss of the
tail by certain apes and man. Its loss however, is not
aurprising, for it sometimes differs remarkably in length
in ecies of the same genera: thus in some species
of Macacus the tail is longer than the whole body, con-
sding of twenty-four vertebrag in. othersit consgts of a
scarcdy visble stump, containing only three or four
vertebree  In some kinds of baboons there are twenty-
five, whilst in the mandrill there are ten ver% small
stunted caudal vertebrae or, according to Cuvier,”™ some-
times only five. This great diversity in the structure and
length of thetail in animalsbel onging to the same genera,
and following nearly the same habits of life, renders it
probable that the tail is not of much importance to
them; and if s0, we might have expected that it would
sometimes have become more or less rudimentary, in
accordance with what we incessantly see with other struc-
tures. The tail dmost dways tapers towards the end
whether it be long or short; and this, | presume, re-
sults from the atrophy, through disuse, of the termina
muscles together with their arteries and nerves, lead-
ing to the atrophy of the terminal bones. With respect

 Mr. &. George Mivart, ' Proc. Zoolog. Soc' 1865, p. 562, 583.
Dr. J E. Gray, ' Ca. Brit. Mus.: Skdetons’ Owen, ' Anatomy of
Vertebrates,' val. ii. p. 517. Isidore Geoffroy, 'Hist. Nat. Gén.' tom.
ii. p. 244.
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to the os coccyx, which in man and the higher apes
manifestly conssts of the few basd and tapering s+
ments of an ordinary tail, | have heard it asked how
could these have become completely embedded within
the body; but there is no difficulty in this respect,
for in many monkeys the basa segments of the true
tail are thus embedded. For ingance, Mr. Murie in-
forms me that in the skeeton of a not full-grown
Macacus inornatus, he counted nine or ten cauda ver-
tebreg which atogether were only 1.8 inch in length.
Of these the three basd ones appeared to have been
embedded; the remainder forming the free part of the
tail, which was only one inch in length, and hdf an
inch in diameter. Here, then, the three embedded
caudal vertebra plainly correspond with the four cod-
eced vertebrae of the human os coccyx.

| have now endeavoured to shew that some of the
mogt digtinctive characters of man have in dl proba
bility been acquired, either directly, or more commonly
indirectly, through natural sdection. We should bear
in mind that modifications in structure or congitution,
which are of no service to an organism in adapt-
ing it to its habits of life, to the food which it con
umes, or passvely to the surrounding conditions, can-
not have been thus acquired. We must not, however,
be too confident in deciding what modifications are of
service to each being: we should remember how little
we know about the use of many parts, or what changes
in the blood or tissues may serve to fit an organism for
a new climate or some new kind of food. Nor must
we forget the principle of correlation, by which, as
ISdore Geoffroy has shewn in the case of man, many
strange deviations of structure are tied together. Inde-
pendently of correlation, a change in one part oftenleads
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through the increased or decreased use of other parts,
to other changes of a quite unexpected nature. It is
do wdl to reflect on such facts, as the wonderful
growth of gdls on plants caused by the poison of an
insect, and on the remarkable changes of colour in the
plumage of parrots when fed on certain fishes, or in-
oculated with the poison of toads® for we can thus
see that the fluids of the system, if dtered for some
gpecid purpose, might induce other srange changes.
We should especidly beat in mind that modifications
acquired and continualy used during past ages for
ome useful purpose would probably become firmly
fixed and might be long inherited.

Thus avery large yet undefined extension may safdy
be given to the direct and indirect results of natural
selection; but | now admit, after reading the essay by
Néagdi on plants, and the remarks by various authors
with respect to animas, more especidly those recently
made by Professor Broca, that in the earlier editions of
my ' Origin of Species | probably attributed too much
to the action of natural sdection or the surviva of the
fittest. | have dtered the fifth edition of the Origin
0 as to confine my remarks to adaptive changes of
gructure. | had not formerly sufficiently considered
the exigence of many structures which gppear to be,
asfar as we can judge, neither beneficial nor injurious,
and this| believeto be one of the greatest oversights as
yet detected in my work. | may be permitted to say
as some excuse, that | had two distinct objects in view,
firstly, to shew that species had not been separately
created, and secondly, that natural sdection had been
the chief agent of change, though largely aided by the

&+ The Variation of Animals and Plants under Domestication,’ vol.
ii. p. 280, 282
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inherited effects of habit, and slightly by the direct
action of the surrounding conditions. Nevertheless |
was not able to annul the influence of my former
belief, then widdy prevaent, that each Jecies had
been purposdly created; and this led to my tecitly
assuming that every detail of structure, excepting rudi-
ments, was of some specid, though unrecognised, ser-
vice. Any one with this assumption in his mind would
naturally extend the action of natural sdection, either
during past or present times, too far. Some of those
who admit the principle of evolution, but reject natural
sdection, seem to forget, when criticisng my book, that
| had the above two objects in view; hence if | have
erred in giving to natural sdection great power, which
| am far from admitting, or in having exaggerated its
power, which is in itsdf probable, | have at lesd, as |
hope, done good service in aiding to overthrow the
dogma of separate creations.

That dl organic beings, including man, present many
modifications of structure which are of no service to
them at present, nor have been formerly, is, as | can
now see, probable.  We know not what produces the
numberless dight differences between the individuals of
each species, for reverson only carries the problem afew
geps backwards; but each peculiarity must have had
its own efficient cause. If these causes whatever they
may be, were to act more uniformly and energeticaly
during a lengthened period (and no resson can be
assigned why this should not sometimes occur), the
result would probably be not mere dight individua
differences, but well-marked, constant modifications.
Modifications which are in no way beneficia cannot
have been kept uniform through natural sdection,
though any which were injurious would have been thus
eliminated. Uniformity of character would, however,
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naturaly follow from the assumed uniformity of the
exciting causes, and likewise from the free intercros
sing of many individuas. The same organism might
acquire in this manner during successive periods suc-
cessve modifications, and these would be transmitted
in anearly uniform state as long as the exciting causes
remained the same and there was free intercrossing.
With respect to the exciting causes we can only say, as
when speaking of so-cdled spontaneous variations, that
they relate much more closdly to the congtitution of the
varying organism, than to the nature of the conditions
to which it has been subjected.

Conclusion.—Inthischapter wehaveseenthat asman
at the present day is liable, like every other animal, to
multiform individual differences or dight variations, so
BO doubt were the early progenitors of man; the varia-
tions being then as now induced by the same generd
causss, and governed by the same genera and complex
laws. As dl animas tend to multiply beyond their
means of subsstence, 0 it must have been with the
progenitors of man; and this will inevitably have led
to a struggle for exigence and to natural sdection.
This latter process will have been greetly aided by
the inherited effects of the increased use of parts;
these two processes incessantly reacting on each other.
It appears, d0, as we shdl hereafter see, that various
unimportant characters have been acquired by man
through sexua sdection. An unexplained residuum
of change, perhaps a large one, must be left to the
assumed uniform action of those unknown agencies,
which occasondly induce strongly-marked and abrupt
deviations of structure in our domestic productions.

Judging from the habits of savages and of the greater
number of the Quadrumana, primeva men, and evert
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the gpelike progenitors of man, probably lived in
society.  With strictly socid animals, natural sdection
sometimes acts indirectly on the individua, through
the preservation of variations which are beneficia only
to the community. A community including a large
number of well-endowed individuas increases in number
and is victorious over other and less well-endowed com-
munities; although each separate member may gain no
advantage over the other members of the same com-
munity. With associated insects many remarkable
structures, which are of little or no service to the indi-
vidua or its own offspring, such as the pollen-collecting
gpparatus, or the ging of the worker-bee, or the
great jaws of soldier-ants, have been thus acquired.
With the higher socid animals, | am not aware that
any structure has been modified soldy 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 maes as weapons for sexua strife, but
they are used in defence of the herd or troop. In
regard to certain mental faculties the case, as we shdl
e in the following chapter, is wholly different; for
these faculties have been chiefly, or even exclusvdly,
gained for the benefit of the community; the indi-
viduals composing the community being a the same
time indirectly benefited.

It has often been objected to such views as the fore-
going, that man is one of the most hepless and defence-
less creatures in the world; and that during his early
and less well-developed condition he would have been
dill more helpless. The Duke of Argyll, for instance,
ingsts™ that " the human frame has diverged from

8 Primeval Man, 1869, p. 66.
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" the structure of brutes, in the direction of grester
" physical helplessness and wesgkness, That isto say,
"it is a divergence which of dal others it is most
" impossible to ascribe to mere natural sdection” He
adduces the naked and unprotected state of the body,
the absence of great teeth or claws for defence, the
little strength of man, his smdl speed in running, and
his dight power of smell, by which to discover food or
to avoid danger. To these deficiencies there might
have been added the gill more serious loss of the power
of quickly climbing trees, S0 as to escgpe from enemies.
Seeing that the unclothed Fuegians can exis under
their wretched cdimate, the loss of hair would not
have been a great injury to primeva man, if he inha-
bited a warm country. When we compare defenceess
man with the apes, many of which are provided with
formidable canine teeth, we must remember that these
in their fully-developed condition are possessed by the
males done, being chiefly used by them for fighting
with their rivals; yet the females which are not thus
provided, are able to survive.

In regard to bodily sze or strength, we do not know
whether man is descended from some comparatively
smdl gpedes like the chimpanzee, or from one as
powerful as the gorilla; and, therefore, we cannot say
whether man has becomelarger and stronger, or smaler
and weaker, in comparison with his progenitors. We
should, however, bear in mind that an animal possessing
great sSze, strength, and ferocity, and which, like the
gorilla, could defend itsdf from al enemies, would
probably, though not necessarily, have failed to become
social; and this would mogt effectually have checked
the acquirement by man of his higher mental quali-
ties, such as sympathy and the love of his fellow-
creatures. Hence it might have been an immense
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advantage to man to have sprung from some com-
paratively weak cregture.

The dight corpored strength of man, Mslittle speed,
Mswant of natural wegpons, &c., are more than coun-
terbalanced, firstly by his intellectua powers, through
which he has, whilst ill remaining in a barbarous dete,
formed for himsdf wegpons, tools, &c., and secondly by
his sodd qualities which lead him to give ad to his
fellow-men and to receive it in return. No country
in the world abounds in a greater degree with dan-
gerous beasts than Southern Africa; no country pre-
sents more fearful physical hardships than the Arctic
regions, yet one of the puniet races namey, the
Bushmen, maintain themsdves in Southern Africa, as
do the dwarfed Esquimaux in the Arctic regions. The
early progenitors of man were, no doubt, inferior in
intellect, and probably in socid dispostion, to the
lowest exigting savages, but it is quite conceivable that
they might have existed, or even flourished, if, whilst
they gradudly logt their brutellike powers, such as
climbing trees, &c., they a the same time advanced
inintdlect. But granting that the progenitors of man
werefar more hdpless and defencdess than any exigting
savages, if they had inhabited some warm continent
or large idand, such as Audrdia or New Guinea, or
Borneo (the latter idand being now tenanted by the
orang), they would not have been exposad to any specid
danger. In an area as large as one of these idands,
the competition between tribe and tribe would have
been aufficient, under favourable conditions, to have
raised man, through the survival of the fittest, combined
with the inherited effects of habit, to his present high
position in the organic scde.
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CHAPTER V.

ON THE DEVELOPMENT OF THE INTELLECTUAL AND MORAL
FACULTIES DURING PRIMEVAL AND CIVILISED TIMES

The advancement of the intellectual powers through natural sdec-
tion— Importance of imitation— Socia and moral faculties—
Their development within the limits of the same tribe—Natural
sdlection as affecting civilised nations—Evidence that civilised
nations were once barbarous.

THE subjects to be discussed in this chapter are of
the highest interest, but are treated by me in a most
imperfect and fragmentary manner. Mr. Wallace,
in an admirable paper before referred to,' argues that
man after he had partialy acquired those intellectua
and mord faculties which digtinguish him from the
lower animas, would have been but little liable to
have had his bodily structure modified through natural
sdection or any other means. For man is enabled
through his menta faculties "to keep with an un-
" changed body in harmony with the changing universe.”
He has great power of adapting his habits to new
conditions of life. He invents wegpons tools and
various dratagems, by which he procures food and
defends himsdf. When he migrates into a colder
climate he uses clothes, builds sheds, and makes fires;
and, by the ad of fire, cooks food otherwise indigetible.
He aids his fellow-men in many ways, and anticipates
future events. Even a a remote period he practised
some subdivision of labour.

1+ Anthropological Review, May, 1864, p. clviii.
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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 daws, in
order to defend themsalves from new enemies; or they
must be reduced in Sze 0 as to escgpe detection and
danger. When they migrate into a colder climate they
must become clothed with thicker fur, or have their
conditutions dtered. If they fail to be thus modified,
they will cease to exist.

The case, however, is widdy different, as Mr. Wa-
lace has with justice indsted, in relation to the intel-
lectua and mora faculties of man. These faculties are
variable; and we have every reason to believe that the
variations tend to be inherited. Therefore, if they were
formerly of high importance to primeval man and to
his ape-like progenitors, they would have been per-
fected or advanced through natural sdection. Of the
high importance of the intellectua faculties there can
be no doubt, for man mainly owes to them his pre-
eminent podtion in the world. We can see that, in
the rudest state of society, the individuals who were the
most sagacious, who invented and used the best wespons
or traps, and who were best able to defend themselves,
would rear the greatest number of offspring.  The tribes
which included the largest number of men thus endowed
would increase in number and supplant other tribes.
Numbers depend primarily on the means of subsistence,
and this, partly on the physical nature of the country,
but in a much higher degree on the artswhich are there
practised. As a tribe increases and is victorious, it is
often dill further increased by the absorption of other
tribes? The stature and strength of the men of atribe

2 After atimethe members or tribeswhich are absorbed into another

tribe assume, as Mr. Maine remarks ( Ancient Law,' 1861, p. 131), that
they are the co-descendants of the same ancestors.
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ae likewise of some importance for its success and
these depend in part on the nature and amount of the
food which can be obtained.  In Europe the men of the
Bronze period were supplanted by a more powerful and,
judging from their sword-handles, larger-handed race;®
but their success was probably due in a much higher
degreeto their superiority inthe 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.  Relics of extinct or forgotten
tribes have been discovered throughout the civilised
regions of the earth, on the wild plains of America, and
on the isolated idands in the Pecific Ocean. At the
present day civilised nations are everywhere supplanting
barbarous naions, excepting where the climate opposes
adeadly barrier; and they succeed mainly, though not
exclusively, through their arts, which are the products
of the intdlect. It is therefore, highly probable that
with mankind the intelectud faculties have been
gradually perfected through natural sdection; and this
conclusion is sufficient for our purpose. Undoubtedly
it would have been very interesting to have traced the
development of each separate faculty from the State in
which it exigs in the lower animals to that in which it
exigsin man; but neither my ability nor knowledge
permit the attempt.

It deserves notice that as soon as the progenitors of
man became socid (and this probably occurred a a
very early period), the advancement of the intellectual
faculties will have been aided and modified in an
important manner, of which we see only traces in

% Morlot, ' Soc. Vaud. Sc. Nat.' 1880, p. 294.
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the lower animas, namely, through the principle
of imitation, together with reason and experience.
Apes are much given to imitation, as are the lowest
savages, and the smple fact previoudy referred to,
that after a time no animal can be caught in the same
place by the same sort of trap, shews that animals learn
by experience, and imitate each others caution. Now,
if some one man in a tribe, more sagacious than the
others, invented a new snare or weapon, or other means
of attack or defence, the plainest sdf-interest, without
the assstance of much reasoning power, would prompt
the other members to imitate him; and al would thus
profit. The habitua practice of each new art must
likewise in some dight degree strengthen the intellect.
If the new invention were an important one, the tribe
would increase in number, spread, and supplant other
tribes. In atribe thus rendered more numerous there
would always be arather better 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 dill more ingenious members
would be somewhat better, and in a very small tribe
decidedly better. Even if they left no children, the
tribe would ill include their blood-relations; and it has
been ascertained by agriculturists’ that by preserving
and breeding from the family of an anima, which
when daughtered was found to be vauable, the desred
character has been obtained.

Turning now to the socid and mord faculties. In
order that primeval men, or the ape-like progenitors
of man, should have become socid, they must have

4 | have given instances in my 'Variation of Animals under Domes-
tication,' val. ii. p. 196.
VOL.I. M
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acquired the same ingtinctive fedlingswhich impel other
animals to live in a body; and they no doubt exhi-
bited the same general digposition. 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 ad in attack or defence.  All this implies-
some degree of sympathy, fidelity, and courage. Such
socid qualities, the paramount importance of which
to the lower animals is disputed by no one, were no
doubt acquired by the progenitors of man in a similar
manner, namey, through natural sdection, aided by
inherited habit. When two tribes of primeva man,
living in the same country, came into competition,
if the one tribe included (other circumstances being
equal) a greater number of courageous, sympathetic,
and faithful members, who were dways ready to warn
each other of danger, to aid and defend each other, this
tribe would without doubt succeed best and conquer the
other. Let it be borne in mind how al-important, in
the never-ceasing wars of savages fidelity and courage
must be The advantage which disciplined soldiers
have over undisciplined hordes follows chiefly from the
confidence which each man feds in Ms comrades.
Obedience, as Mr. Bagehot has well shewn,” is of the
highest value, for any form of government is better
than none. Selfish and contentious people will not
cohere, and without coherence nothing can be effected.
A tribe possessing the above qudlities in a high de-
gree would spread and be victorious over other tribes;
but in the course of time it would, judging from al
past history, be in its turn overcome by some other

5 See aremarkable series of articles on Physics and Politics in the
' Fortnightly Review, Nov. 1867; April 1, 1868; July 1, 1869.
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and 4ill more highly endowed tribe.  Thus the socid
and moral qualities would tend dowly 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 socid and mora qudlities, and
how was the standard of excdlence raised? It is
extremely doubtful whether the offspring of the more
sympathetic and benevolent parents, or of those which
were the most faithful to their comrades, would be
reared in greater number than the children of sdfish
and treacherous parents of the same tribe. He who
was ready to sacrifice his life, as many a savage has
been, rather than betray his comrades, would often leave
no offspring to inherit his noble nature. The bravest
men, who were aways willing to come to the front in
war, and who freely risked their lives for others, would
on an average perish in larger number than other men.
Therefore it seems scarcdy possible (bearing in mind
that we are not here speaking of one tribe being vic-
torious over another) that the number of men gifted
with such virtues, or that the standard of their exce-
lence, could be increased through natural selection, that
is, by the surviva of the fittest.

Although the circumstances which lead to an increase
in the number of men thus endowed within the same
tribe are too complex to be clearly followed out, we can
trace some of the probable steps.  In the first place, as
the reasoning powers and foresight of the members
became improved, each man would soon learn from
experience that if he aided his fellow-men, he would
commonly receive ad 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

M 2
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first impulse to benevolent actions. Habits, moreover,
followed during many generations probably tend to be
inherited.

But there is another and much more powerful dti-
mulus to the development of the socid virtues, namely,
the praise and the blame of our fellow-men. The love
of approbation and the dread of infamy, as well as the
bestowal of praise or blame, are primarily due, as we
have seen in the third chapter, to the ingtinct of sym-
pathy; andthisinstinct no doubt wasoriginally acquired,
like dl the other sodid ingtincts, through natural sdec-
tion. At how early a period the progenitors of man, in
the course of their development, became capable of feel-
ing and being impelled by the praise or blame of their
fellow-creatures, we cannot, of course, say. But it appears
that even dogs appreciate encouragement, praise, and
blame. The rudest savages feel the sentiment of glory,
asthey clearly show by preserving the trophies of their
prowess, by their habit of excessive boagting, and even
by the extreme care which they take of their persona
appearance and decorations; for unless they regarded
the opinion of their comrades, such habits would be
sensdes

They certainly feel shame at the breach of some of
their lesser rules; but how far they experience remorse
is doubtful. | was at first surprised that | could not re-
collect any recorded instances of this feding in savages;
and Sr J. Lubbock® states that he knows of none.
But if we banish from our minds al cases given in
novels and plays and in death-bed confessons made
to priegts, | doubt whether many of us have actudly
witnessed remorse; though we may have often seen
shame and contrition for smaler offences. Remorse is

® ' Origin of Civilisation,' 1870, p. 265.
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a deeply hidden fedling. It is incredible that a savage,
who will sacrifice his life rather than betray his tribe,
or one who will deliver himsdf up as a prisoner rather
than bresk his parole’ would not fed remorse in Ms
inmost soul, though he might conced it, if he had failed
in a duty which he hdd sacred.

We may therefore conclude that primeva man, a a
very remote period, would have been influenced by the
praise and blame of his fellows. It is obvious, that the
members of the same tribe would approve of conduct
which appeared to them to be for the general good, and
would reprobate that which gppeared evil. To do good
unto others—to do unto others as ye would they should
do unto you,—is the foundation-stone of morality. It
is, therefore, hardly possble to exaggerate the impor-
tance during rude times of the love of praise and the
dread of blame. A man who was not impelled by any
desp, indtinctive feding, to sacrifice his life for the good
of others, yet was roused to such actions by a sense
of glory, would by his example excite the same wish
for glory in other men, and would strengthen by exer-
cise the noble feeling of admiration. He might thus
do far more good to his tribethan by begetting offspring
with atendency 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, chadtity, &c,
which during early times are, as we have before seen,
utterly disregarded, come to be highly esteemed or even
held sacred. | need not, however, repeat what | have
sad on this head in the third chapter. Ultimately a
highly complex sentiment, having its first origin in the

" Mr. Wallace gives cases in his ' Contributions to the Theory of
Natural Sdlection,’ 1870, p. 354.
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socid ingtincts, largely guided by the gpprobation of
our fellow-men, ruled by reeson, sdf-interest, and in
later times by deep religious fedings, confirmed by
instruction and habit, al combined, congtitute our moral
Sense or conscience.

It must not be forgotten that athough a high stand-
ard of morality gives but a dight or no advantage to
each individua man and his children over the other
men of the same tribe, yet that an advancement in the
standard of morality and an increase in the number
of wdl-endowed men will certainly give an immense
advantage to one tribe over another. There can be no
doubt that 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 give aid to each other and to sacrifice them-
selves for the common good, would be victorious over
most other tribes; and this would be natural sdlection.
At dl times throughout the world tribes have sup-
planted other tribes; and as morality is one element
in their success, the standard of mordity and the num-
ber of well-endowed men will thus everywhere tend to
rise and incresse.

It is however, very difficult to form any judgment why
one particular tribe and not another has been successful
and has risenin the scale of civilisation. Many savages
are in the same condition as when first discovered severa
centuriesago. As Mr. Bagehot has remarked, we are
apt to look at progress as the normal rule 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 ancther high authority,
Mr. Maine® " the greatest part of mankind has never

8 'Ancient Law,' 1861, p. 22. For Mr. Bagehot's remarks, ' Fort-
nightly Review," April 1, 1868, p. 452.
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" shewn a particle of desire that its civil institutions
" should be improved.” Progress seems to depend on
many concurrent favourable conditions, far too complex
to befollowed out. But it has often been remarked, that
a cool climate from leading to industry and the various
arts has been highly favourable, or even indispensable
forthisend. TheEsguimaux, 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 plains, or through
the dense forests of the tropics, or along the shores of
the sea, have in every case been highly detrimental.
Whilst observing the barbarous inhabitants of Tierra
del Fuego, it struck me that the possesson of some
property, a fixed abode, and the union of many families
under a chief, were the indispensable requisites for
civilisation. Such habits dmost necessitate the culti-
vation of the ground; and the first geps in cultivation
would probably result, as | have elsawhere shewn,® from
some such accident as the seeds of a fruit-tree falling
on a heap of refuse and producing an unusudly fine
variety. The problem, however, of the first advance of
savages towards civilisation is a present much too diffi-
cult to be solved.

Natural Selection as affecting Civilised Nations—In
the last and present chapters | have consdered the
advancement of man from a former semi-human con
dition to his present state as a barbarian. But some
remarks on the agency of natural sdection on civilised
nations may be here worth adding. This subject has
been ably discussed by Mr. W. R Greg, ™ and previoudy

;)éTheVa'iation of Animals and Plants under Domedtication,' val. i.

0 Fraser's Magazine,' Sept. 1888 p. 353 This article seems to
have struck many persons, and has given rise to two remarkable essays
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by Mr. Wallace and Mr. Gaton.* 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
hedth. We civilised men, on the other 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 to believe that vaccination
has preserved thousands, who from a weak constitution
would formerly have succumbed to smal-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
cax of man himsdf, hardly any one is so ighorant as
to dlow his worst animals to breed.

The ad which we feel impelled to give to the help-
less is mainly an incidental result of the instinct of
sympathy, which was originaly acquired as part of
the socid ingtincts, but subsequently rendered, in the
manner previoudy indicated, more tender and more
widely diffused. Nor could we check our sympathy, if
0 urged by hard reason, without deterioration in the

and a rgoinder in the ' Spectator,’ Oct. 3rd and 17th 1868 It has
a0 been discussed in the ' Q. Journal of Science' 1869, p. 152, and by
Mr. Lawson Tait in the ' Dublin Q. Journal of Medicd Sdence' Feb.
1869, and by Mr. E. Ray Lankester in his' Comparative Longevity,'
1870, p. 128. Similar views appeared previoudy in the ' Australasian,'
July 13 1867. | have borrowed idees from severd of these writers.

% For Mr. Wallace, see * Anthropolog. Review,' as before cited.
Mr. Gaton in 'Macmillan's Magazine,' Aug. 1865, p. 318; dso his
great work, ' Hereditary Genius,' 1870.
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noblest part of our nature. The surgeon may harden
himsdf whilst performing an operation, for he knows
that he is acting for the good of his patient; but if we
were intentionaly to neglect the weak and hdpless, it
could only be for a contingent benefit, with a certain
and great present evil. Hence we must bear without
complaining the undoubtedly bad effects of the weak
surviving and propagating their kind; but there appears
to be a least one check in steady action, namely the-
weaker and inferior members of society not marrying
20 freely as the sound; and this check might be inde-
finitely increased, though this is more to be hoped for
than expected, by the weak in body or mind refraining
from marriage.

In dl civilised countries man accumulates property
and bequesths it to his children. So that the children
in the same country do not by any means start fair in
the race for success  But this is far from an unmixed
evil; for without the accumulation of capital the arts
could not progress;, and it is chiefly through their power
that the civilised races have extended, and are now
everywhere extending, their range, so astotakethe place
of the lower races. Nor does the moderate accumulation
of wealth interferewith the process of sdection.  When
a poor man becomes 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 wel-instructed men, who have not to
labour for their daily bread, is important to a degree
which cannot be over-estimated; as dl high intellectud
work is carried on by them, and on such work material
progress of dl kinds mainly depends, not to mention
other and higher advantages. No doubt wealth when-
very great tends to convert men into usdess drones, but
their number is never large; and some degree of imi-
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nation here occurs, aswe daily see rich men, who happen
to be fools or profligate, squandering away dl their
wedth.

Primogeniture with entailed estates is a more direct
evil, though it may formerly have been agreat advan-
tage by the cregtion of a dominant dass, and any
government is better than anarchy. The ddest sons
though they may be weak in body or mind, generaly
marry, whilst the younger sons, however superior inthese
respects, do not so generally marry.  Nor can worthless
eldest sons with entailed estates squander their wesalth.
But here, as elsewhere, the relations of civilised life are
0 complex that some compensatory checks intervene.
The men who are rich through primogeniture are able
to sdect generation after generation the more beautiful
and charming women; and these must generaly be
healthy in body and active in mind. The evil con-
sequences, such as they may be, of the continued pre-
servation of the same line of descent, without any
sdlection, are checked by men of rank alwayswishing to
increase their wealth and power; and this they effect
by marrying heiresses.  But the daughters of parents
who have produced single children, are themsdves, as
Mr. Gaton has shewn,”? apt to be sterile; and thus
noble families are continualy cut off in the direct line,
and their wedlth flows into some sde channe; but
unfortunately this channel is not determined by supe-
riority of any kind.

Although civilisation thus checks in many ways the
action of natural sdection, it apparently favours, by
means of improved food and the freedom from occa
sond hardships, the better development of the body.
This may be inferred from civilised men having been

2+ Hereditary Genius, 1870, p. 132-140.
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found, wherever compared, to be physcdly stronger than
svages They appear ds0 to have equa powers of
endurance, as 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, a dl ages and of both sexes, is very little
inferior to that of heathy English lives in the lower
dases®

We will now look to the intellectua faculties aone.
If in each grade of society the members were divided
into two equal bodies, the one including the intd-
lectually superior and the other the inferior, there can
be little doubt that the former would succeed best in
all occupationsand rear agreater 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 divison of labour, a very smal
one. Hence in civilised nations there will be some
tendency to an increase both in the number and in
the standard of the intelectualy able. But | do not
wish to assert that this tendency may not be more than
counterbalanced in other ways, as by the multiplication
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™ " | regret | am unable to solve the
" dmple question whether, and how far, men and women
" who are prodigies of genius are infertile. | have, how-
" ever, shewn that men of eminence are by no means ."

B See the fifth and sixth columns, compiled from good authorities,
inthetable given in Mr. E. R. Lankester's ' Comparative Longevity,'
1870, p. 115

1% Hereditary Genius' 1870, p. 330.
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Great lawgivers, the founders of beneficent rdigions,
great philosophers and discoverers in science, ad the
progress of mankind in a far higher degree by ther
works than by leaving a numerous progeny. In the
cax of corpored structures, it is the sdection of
the dightly better-endowed and the dimination of the
dightly less well-endowed individuas, and not the pre-
servation of grongly-marked and rare anomdies, that
leads to the advancement of a species™ o it will be
with the intellectua faculties, namely from the some-
what more able men in each grade of society succeeding
rather better than the less adle, and consequently in-
creasing in number, if not otherwise prevented. When
in any nation the standard of intellect and the number
of intellectual men have increased, we may expect from
the law of the deviaion from an average, as shewn by
Mr. Gdlton, that prodigies of genius will appear some-
what more frequently than before.

In regard to the mora qudities, some dimination of
the worst digpogtions is dways in progress even in the
most cdvilised nations. Maefactors are executed, or
imprisoned for long periods, o that they cannot freely
transmit their bad qudities. Meancholic and insane
persons are confined, or commit suicide. Violent and
guarrelsome men often come to abloody end. Restless
men who will not follow any steady occupation—and
thisrelic of barbarism isagreat check to civilisation'®—
emigrate to newly-settled countries, where they prove
useful pioneers. Intemperanceis so highly destructive,
that the expectation of life of the intemperate, a the
age, for instance, of thirty, isonly 13.8 years; whilst for
the rural labourers of England at the same age it is

51 Origin of Species (fifth edition, 1869), p. 104
% ' Hereditary Genius,' 1870, p. 347.
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4059 years™  Profligate women bear few children, and
profligate men rarely marry; both suffer from disease,
In the breeding of domegtic animas, the eimination of
those individuas, though few in number, which are in
any marked manner inferior, is by no means an unim-
portant dement towards success.  This especidly holds
good with injurious characters which tend to reappear
through reverson, such as blackness in sheep; and
with mankind some of the worst dispositions, which
occasiondly without any assignable cause make ther
appearance in families, may perhaps be reversions to
a savage date, from which we are not removed by very
many generations. 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 stand-
ard of moradity, and an increased number of fairly
well-endowed men are concerned, natural selection ap-
parently effects but little; though the fundamental
socid ingtincts were originally thus gained. But |
have already sad 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 our sympathies by habit—example
and imitation—reason—experience and even sdf-inte-
rest—instruction during youth, and rdligious fedings.

A most important obstacle in civilised countries to
an increase inthe number of men of a superior class has
been strongly urged by Mr. Greg and Mr. Gdton,®

¥ E. Ray Lankester, ' Comparative Longevity, 1870, p. 115 The
table of the intemperateis from Neison's ' Vital Statistics' In regard
to profligacy, see Dr. Farr, " Influence of Marriage on Mortdity," ' Nat.
Assoc. for the Promotion of Socid Science' 1858,

B ' Fraser's Magazine,' Sept. 1868, p. 353. ' Macmillan's Magazine,'
Aug. 1865, p. 318 The Rev. F. W. Farrar (' Fraser's Mag.,' Aug. 1870,
p. 264) takes a different view.
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namely, the fact that the very poor and reckless, who
are often degraded by vice, amost invariably marry
early, whilst the careful and frugal, who are generdly
otherwise virtuous, marry late in life, 0 that they may
be able to support themselves and their children in
comfort. Those who marry early produce within a
given period not only a greater number of generations,
but, as shewn by Dr. Duncan,” 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
a other periods. Thus the reckless, degraded, and
often vicious members of society, tend to increase a a
quicker rate than the provident and generally virtuous
members. Or as Mr. Greg puts the case: " The care-
"less, squdid, unaspiring lrishman multiplies like
" rabbits: the frugal, foreseeing, sdf-respecting, am-
" bitious Scot, stem in his morality, spiritua in his
" faith, sagacious and disciplined in his inteligence,
" pases his best years in struggle and in cdlibacy,
" marries late, and leaves few behind him. Given a
" land originally peopled by a thousand Saxons and a
" thousand Celts—and in a dozen generations five-sixths
" of the population would be Cdts, but five-sixths of
"the property, of the power, of the intdlect, would
" belong to the one-sixth of Saxons that remained.
"In the eterna ' dtruggle for existence' it would be
" the inferior and less favoured race that had prevailed
" —and prevailed by virtue not of its good qualities
" but of its faults."

There are, however, some checks to this downward
tendency. We have seen that the intemperate suffer

% On the Laws of the Fertility of Women," in * Transact. Royal
Soc.' Edinburgh, vol. xxiv. p. 287. See, ds0, Mr. Galton, ' Hereditary
Genius' p. 352-857, for observations to the above effect.
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from a high rate of mortality, and the extremely pro-
fligate 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 al ages
the death-rate is higher in towns than in rural digtricts,
"and during the first five years of life the town death-
" rate is almost exactly doublethat of therural districts."”
As these returns include both the rich and the poor, no
doubt more than double the number of births would be
requisite to keep up the number of the very poor inha-
bitants in the towns, reatively to those in the country.
With women, marriage a too early an age is highly
injurious; for it has been found in France that, " twice
" asmany wives under twenty die in the year, asdied out
" of the same number of the unmarried.” The mortality,
aso, 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
sdect, as they often do, women in the prime of life, the
rate of increase in the better dasswould be only dightly
lessened.

It was established from an enormous body of statistics,
taken during 1853, that the unmarried men throughout
France, between the ages of twenty and eighty, diein a
much larger proportion than the married: for instance,
out of every 1000 unmarried men, between the ages of
twenty and thirty, 11.3 annually died, whilst of the
married only 6.5 died.?? A similar law was proved to

2 ' Tenth Annua Report of Births, Deaths, &c., in Scotland,’ 1867,
p. XXiX.

2l These quotations are taken from our highest authority on such
questions, namely, Dr. Farr, in his paper" On the Influence of Marriage
on the Mortdlity of the French People" read before the Nat. Assoc.
for the Promotion of Socid Science, 1858.

2 Dr. Farr, ibid. The quotations given below are extracted from
the same striking paper.
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hold good, during the years 1863 and 1864, with the
entire population above the age of twenty in Scotland:
for instance, out of every 1000 unmarried men, between
the ages of twenty and thirty, 14.97 annually died,
whilst of the married only 7.24 died, that is less than
haf.® Dr. Stark remarks on this, " Bachdorhood is
"'more destructive to life than the most unwholesome
" trades, or than residence in an unwholesome house or
" digtrict where there has never been the most distant
" attempt a 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 intemperate,
profligate, and criminal classes, whose duration of life
is low, do not commonly marry; and it must like-
wise 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 cometo the conclusion that marriage in
itsdf is a main cause of prolonged life, from finding
that aged married men still have a considerable advan-
tage in this respect over the unmarried of the same
advanced age; but every one must have known ingtances
of men, who with weak hedlth during youth did not
marry, and yet have survived to old age, though
remaining weak and therefore aways with a lessened
chance of life. There is another remarkable circum-
stance which seems to support Dr. Stark's conclusion,-
namely, that widows and widowers in France suffer in
comparison with the married avery heavy rate of mor-
tality; but Dr. Farr attributes this to the poverty and

2 | have taken the mean of the quinquennial means, given in ' The
Tenth Annual Report of Births, Deaths, &c., in Scotland,' 1867. The
quotation from Dr. Stark is copied from an article in the ' Dally News,'
Oct. 17th, 1888, which Dr. Farr considers very carefully written.
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evil habits consequent on the disruption of the family,
and to grief.  On the whole we may conclude with Dr.
Farr that the lessar mortality of married than of unmar-
ried men, which seems to be a generd law, " is mainly
" due to the congtant eimination of imperfect types, and
" to the skilful sdection of the finest individuals out of
" each successvegeneration;" thesdection rdating only
to the marriage dtate, and acting on al corpored, in-
tellectual, and mora qualities. We may, therefore,
infer that sound and good men who out of prudence
remain for atime unmarried do not suffer a high rate
of mortality.

If the various checks specified in the two last para
graphs, and perhaps others as yet unknown, do not
prevent the reckless, the vicious and otherwise inferior
members of society from increasing at a quicker rate
than the better cass of men, the nation will retro-
grade, as has occurred too often in the history of the
world. ' We must remember that progress is no invari-
ablerule. It is mogt difficult to say why one civilised
nation rises, becomes more powerful, and spreads more
widely, than another; or why the same nation progresses
more a one time than a another. We can only say
that it depends on an increase in the actual number of
the population, on the number of the men endowed
with high intelectual and moral faculties, as well as
on their standard of excdlence. Corpored structure,
except s far as vigour of body leads to vigour of mind,
appearsto have little influence.

It has been urged by severd writers that as high
intellectual powers are advantageous to a nation, the
old Greeks, who sood some grades higher in intellect
than any race that has ever exited,® ought to have

% See the ingenious and original argument on this subject by Mr.
Galton, ' Hereditary Genius,' p. 340-342.

VOL.I. N
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risen, if the power of natural sdection were red, il
higher in the scde, increased in number, and stocked
the whole of Europe. Here we have the tacit assump-
tion, so often made with respect to corporea structures,
that there is some innate tendency towards continued
development in mind and body. But development of
dl kinds depends on many concurrent favourable cir-
cumstances.  Natural sdlection acts only in atentative
manner.  Individuals and races may have acquired
certain indisputable advantages, and yet have perished
from failing in other characters. The Greeks may have
retrograded from awant of coherence between the many
andl dates, from the smal size of their whole country,
from the practice of davery, or from extreme sensudity;
for they did not succumb until " they were enervated
" and corrupt to the very core."® The western nations
of Europe, who now so immeasurably surpass ther
former savage progenitors and stand a the summit of
civilisation, owe little or none of their superiority to
direct inheritance from the old Greeks; though they
owe much to the written works of thiswonderful people.

Who can positively say why the Spanish nation,
s dominant a one time, has been distanced in the
race. The awakening of the nations of Europe from
the dark ages is a 4ill more perplexing problem. At
this early period, as Mr. Galton® has remarked, almost
dl the men of a gentle nature, those given to medi-
tation or culture of the mind, had no refuge except in
the bosom of the Church which demanded celibacy;

% Mr. Greg, ' Fraser's Magazine,' Sept. 1868, p. 357.

% ' Hereditary Genius,' 1870, p. 357-359. The Rev. F. H. Farrar
(' Fraser's Mag.', Aug. 1870, p. 257) advances arguments on the other
sde. Sr C. Lydl had already ( Principles of Geology,' vol. ii. 1868,
p. 489) cdled attention, in a striking passage, to the evil influence of
the Holy Inquisition in having lowered, through sdection, the genera
standard of intelligence in Europe.
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and this could hardly fail to have had a deteriorating
influence on each successve generation. During this
same period the Holy Inquisition selected with extreme
care the freest and boldest men in order to burn or
imprison them. In Spain done some of the best men—
those who doubted and questioned, and without doubting
there can be no progress—were eliminated during three
centuries a the rate of a thousand a year. The evil
which the Catholic Church has thus effected, though
no doubt counterbalanced to a certain, perhaps large
extent in other ways, is incaculable; nevertheless,
Europe has progressed at an unparalleled rate.

The remarkable success of the English as colonists
over other European nations, whichis well illustrated by
comparing the progress of the Canadians of English and
French extraction, has been ascribed to their " daring
" and persistent energy;" but who can say how the
English gained their energy. There is apparently
much truth in the belief that the wonderful progress
of the United States, as well as the character of the
people, are the results of natural selection; the more
energetic, redtless, and courageous men from dl parts
of Europe having emigrated during the last ten or
twelve generationsto that great country, and havingthere
succeeded best.?”  Looking to the distant future, | do
not think that the Rev. Mr. Zincke takes an exaggerated
view when he says:® " All other series of events—as
" that which resulted in the culture of mind in Greece,
" and that which resulted in the empire of Rome—only
" appear to have purpose and value when viewed in
" connection with, or rather as subsidiary to .... the
" great stream of Anglo-Saxon emigration to the west."

2 Mr. Galton, ‘Macmillan's Magazine,” August, 1865, p. 325. See,
ds% "Nature,' " On Darwinism and Nationd Life," Dec. 1869, p. 184.
2+ |_ast Winter in the United States,’ 1868, p. 29.
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Obscure as is the problem of the advance of civilisation,
we can at least see that a nation which produced during
a lengthened period the greatest number of highly intel-
lectua, energetic, brave, patriotic, and benevolent men,
would generdly prevail over less favoured nations.
Natural sdection follows from the struggle for exis-
ence; and this from a rapid rate of increase. It is
impossible not bitterly to regret, but whether wisdy
is another question, the rate a which man tends to
increase; for this leads in barbarous tribes to infan-
ticide and many other evils, and in civilised nations to
abject poverty, cdibacy, and to the late marriages of
the prudent. But as man suffers from the same physica
evils with the lower animals, he has no right to expect
an immunity from the evils consequent on the struggle
for exigence. Had he not been subjected to natural
sdlection, assuredly he would never have attained to
the rank of manhood. When we see in many parts
of the world enormous areas of the most fertile land
peopled by a few wandering saveges, but which are
capable of supporting numerous happy homes, it might
be argued that the struggle for existence had not been
sufficiently severe to force man upwards to his highest
gtandard. Judging from al that we know of man and
the lower animals, there has adways been sufficient
variability in the intellectual and moral faculties, for
their steady advancement through natural selection.
No doubt such advancement demands many favourable-
concurrent circumstances; 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 severe to an extreme degree.

On the evidence that all civilised nations were once bar-
barous—As we have had to consider the steps by which
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some semi-human creature has been gradualy raised to
the rank of man in his most perfect Sate, the present
subject cannot be quite passed over. But it has been
treated in 0 full and admirable a manner by Sr J
Lubbock,? Mr. Tylor, Mr. M'Lennan, and others, that
| 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 bdief that man came into the world
as acivilised being and that dl savages have snce
undergone degradation, seem to me weak in comparison
with those advanced on the other sde.  Many nations,
no doubt, have fadlen away in civilistion, and some
may have lgpsed into utter barbarism, though on this
latter head | have not met with any evidence. The
Fuegians were probably compelled by other conquering
hordesto settle in their inhospitable country, and they
may have become in consequence somewhat more
degraded; but it would be difficult to prove that ,they
have falen much below the Botocudos who inhabit the
finest parts of Brazil.

The evidence that dl civilised nations are the de-
scendants of barbarians, conssts, on the one sde, of
clear traces of their former low condition in still-existing
customs, beliefs, language, &c.; and on the other side,
of proofs that savages are independently able to raise
themselves a few stepsin the scade of civilisation, and
have actualy thus risen. The evidence on the first
head is extremely curious, but cannot be here given:
| refer to such cases as that, for instance, of the art of
enumeration, which, as Mr. Tylor clearly shews by the
words gill used in some places, originated in counting

% On the Origin of Civilisation,' ' Proc. Ethnological Soc’ Nov.
26, 1867.
 Primeval Man,' 1869,
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the fingers, first of one hand and then of the other,
and ladtly of thetoes. We have traces of this in our
own decimal system, and in the Roman numerals, which
after reaching to the number V., change intoVI.,, &c.,
when the other hand no doubt was used. So again,
" when we speak of three-score and ten, we are count-
" ing by the vigesimal system, each score thus idedlly
" made, standing for 20—for 'one man' as a Mexican
" or Carib would put it"* According to a large and
increasing school of philologidts, every language bears
the marks of its dow and gradua evolution. So it
is with the art of writing, as letters are rudiments of
pictorial representations. It is hardly possible to read
Mr. M'Lennan's work® and not admit that amost all
cvilised nations 4ill retain some traces of such rude
habits as the forcible capture of wives. What ancient
nation, as the same author asks, can be named that was
origindly monogamous? The primitive idea of justice,
as shewn by the law of battle and other customs of
whichtraces gill remain, waslikewise most rude. Many
exiging superdtitions are the remnants of former false
religious beliefs. The highest form of rdigion—the
grand idea of God hating sn and loving righteousness
—was unknown during primevd times.

Turning to the other kind of evidence: Sr J. Lub-
bock has shewn that some saveges have recently im-
proved a little in some of their smpler arts.  From the

%' Roya Institution of Great Britain, March 15 1867. Also,
' Researches into the Early History of Mankind,' 1865.

% ' Primitive Marriage, 1865, See, likewise, an excdlent article,
evidently by the same author, in the ' North British Review,' July,
1869. Also, Mr. L. H. Morgan, " A Conjectural Solution of the Origin
of the Class System of Relationship,” in ' Proc. American Acad. of
Sciences’ vol. vii. Feb. 1888 Prof. Schaaffhausen (' Anthropolog..
Review,' Oct. 1869, p. 373) remarks on " the vestiges of human sacri-
" fices found both in Homer and the Old Testament."
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extremely curious account which he gives of the weapons,
toals, and arts, used or practised by savages in various
parts of the world, it cannot be doubted that these have
nearly al been independent discoveries, excepting per

haps the art of making fire® The Australian boomerang
is a good instance of one such independent discovery.

The Tahitians when first visted had advanced in many
respects beyond the inhabitants of most of the other
Polynesian idands. There are no just grounds for the
belief that the high culture of the native Peruvians
and Mexicans was derived from any foreign source;*
many native plants were there cultivated, and a few
native animals domesticated. We should bear in mind
that a wandering crew from some semi-civilised land,
if washed to the shores of America, would not, judging
from the small influence of most missionaries, have pro-
duced any marked effect on the natives, unless they had
aready become somewhat advanced. Looking to avery
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 al parts of Europe, asfar east as Greece, in Palestine,
India, Japan, New Zealand, and Africa, including Egypt,
flint tools have been discovered in abundance; and of
their use the existing inhabitants retain no tradition.
Thereis dsoindirect evidence of their former use by the
Chinese and ancient Jews. Hencethere can hardly bea
doubt that the inhabitants of these many countries, which
include nearly the whole civilised world, were once in a
barbarous condition. To believe that man was abori-

:_"3 Sir J. Lubbock,' Prehistoric Times,' 2nd edit. 1869, chap. xv. and
Xvi. et passim.

% Dr. F. Miller has made some good remarks to this effect in the
'Reise der Novara: Anthropolog. Theil," Abthell. iii. 1868, s 127.
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gindly civilised and then suffered utter degradation in
O 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 generd
than retrogression; that man has risen, though by dow
and interrupted geps, from a lowly condition to the
highest standard as yet attained by him in knowledge,
mords, and religion.
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CHAPTER VI.

ON THE AFFINITIES AND GENEALOGY OF MAN.

Position of man in the animal series— The natural system genea-
logical — Adaptive characters of dight value— Various small
points of resemblance between man and the Quadrumana—
Rank of man in the natural syssem— Birthplace and antiquity
of man— Absence of fossil connecting-links— Lower stages in
the genealogy of man, as inferred, firstly from his affinities and
secondly from his structure— Early androgynous condition of
the Vertebrata—Conclusion.

Even if it be granted that the difference between man
and hisnearest dliesis asgreat in corpored structure as
some naturalists maintain, and although we must grant
that the difference between them isimmense in mental
power, yet the facts given in the previous chapters
declare, as it appears to me, in the plainest manner,
that man is descended from some lower form, notwith-
standing that connecting-links have not hitherto been
discovered.

Man is liable to numerous, dight, and diversified
variations, which are induced by the same generd
causes, are governed and transmitted in accordance
with the same generd laws, as in the lower animals.
Man tends to multiply a 0 rapid a rate that his off-
spring are necessarily exposed to a struggle for existence,
and consequently to natural sdection. He has given
rise to many races, some of which are s0 different that
they have often been ranked by naturalists as distinct
secies  His body is constructed on the same homo-
logica plan asthat of other mammals, independently
of the uses to which the severa parts may be put. He
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passes through the same phases of embryologicd de-
velopment. He retains many rudimentary and usdess
structures, which no doubt were once serviceable, Cha-
racters occasondly make their re-appearance in him,
which we have every reason to believe were possessed by
his early progenitors. If the origin of man had been
wholly different from that of al other animals, these
various appearances would be mere empty deceptions,
but such anadmissonis incredible.  These appearances,
on the other hand, are intdligible, a leest 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 Human,
the Animal, and the Vegetable, thus giving to man a
separate kingdom."  Spiritual powers cannot be com-
pared or classed by the naturalist; but he may endea-
vour to shew, as | have done, that the mental faculties
of man and the lower animals do not differ in kind,
although immensely in degree. A difference in degree,
however great, does not justify us in placing man in a
digtinct kingdom, as will perhaps be best illustrated
by comparing the mental powers of two insects, namely,
a coccus or scaeinsect and an ant, which undoubt-
edly beong to the same dass. The difference is here
greater, though of a somewhat different kind, than
that between man and the highest mammal. The
female coccus, whilst young, attaches itself by its pro-
boscisto a plant; sucks the sap but never moves again;
is fertilised and lays eggs; and this is its whole history.
On the other hand, to describe the habits and mental

1 |sidore Geoffroy St.-Hilaire gives a detailed account of the position-
assgned to man by various naturalists in their classfications: ' Hist.
Nat. Gén.' tom. ii. 1859, p. 170-189.
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powers of afemae ant, would require, as Pierre Huber
has shewn, a large volume; | may, however, briefly
specify a few points.  Ants communicate information
to each other, and severad unite for the same work,
or games of play. They recognise their fellow-ants
after months of absence. They build great edifices,
keep them clean, close the doors in the evening, and
post sentries. They make roads, and even tunnels
under rivers. They collect food for the community,
and when an object, too large for entrance, is brought
to the nest, they enlarge the door, and afterwards
build it up again> They go out to battle in regular
bands, and freely sacrifice their lives for the common
wed. They emigrate in accordance with a precon-
certed plan. They capture daves. They keep Aphides
as milch-cows. They move the eggs of their aphides,
aswell as their own eggs and cocoons, into warm parts
of the nest, in order that they may be quickly hatched;
and endless similar facts could be given. On the
whole, the difference in mental power between an ant
and a coccus is immense; yet no one has ever dreamed
of placing them in distinct dasses, much less in distinct
kingdoms. No doubt this interval is bridged over by
the intermediate mental powers of many other insects;
and this is not the case with man and the higher apes.
But we have every reason to believe that breaks in the
series are smply the result of many forms having be-
come extinct.

Professor Owen, relying chiefly on the structure of
the brain, has divided the mammalian series into four
aub-cdases. One of these he devotesto man; in another
he places both the marsupials and the monotremata;
50 that he makes man as distinct from al other mam-

2 Seethe very interesting article, " L'Instinct chez les Insectes” by
M. George Pouchet, ' Revue des Deux Mondes,' Feb. 1870, p. 682.
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mals as are these two latter groups conjoined. This
view has not been accepted, as far as | am aware, by
any naturalist capable of forming an independent judg-
ment, and therefore need not here be further con-
Sdered.

We can understand why a classification founded on
any single character or organ—even an organ SO wor-
derfully complex and important as the brain—or on the
high development of the mental faculties, is almost sure
to prove unsatisfactory.  This principle has indeed been
tried with hymenopterous insects; but when thus classed
by their habits or ingtincts, the arrangement proved
thoroughly artificial.> Classifications may, of course, be
based on any character whatever, as on sze, colour, or
the dement inhabited; but naturalists have long felt a
profound conviction that there is a natural system. This
system, it is now generaly admitted, must be, as far
as possble, genedogicad in arrangement,—that is, the
co-descendants of the same form must be kept together
in one group, separate from the co-descendants of any
other form; but if the parent-forms are related, o will
be their descendants, and the two groups together will
form alarger group. The amount of difference between
the severd groups—that is the amount of modification
which each has undergone—will be expressed by such
terms as genera, families, orders, and casses. As we
have no record of the lines of descent, these lines can
be discovered only by observing the degrees of re-
semblance 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 dissmilarity in a few points. If two languages
were found to resemble each other in a multitude of

3 Westwood, ' Modern Class. of Insects;' vol. ii. 1840, p. 87.
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words and points of construction, they would be uni-
versally recognised as having sprung from a common
source, notwithstanding that they differed greatly in
some few words or points of congtruction. But with
organic beings the points of resemblance must not con-
s< of adaptations to similar habits of life: two animals
may, for ingance, 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 sysem. Hence
we can see how it is that resemblances in unimportant
structures, in usdess and rudimentary organs, and in
parts not as yet fully developed or functionally active,
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 true affinity.

We can further see why a great amount of modifi-
cation in some one character ought not to lead us to
Sseparate widely any two organisms. A part which
aready differs much from the same part in other adlied
forms has aready, 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 liableto further variations of the same kind;
and these, if beneficial, would be preserved, and thus
continually augmented. In many cases the continued
development of a part, for instance, of the beak of a
bird, or of the teeth of a mammal, would not be advan-
tageous to the species for gaining its food, or for any
other object; but with man we can see no definite limit,
asfar as advantage is concerned, to the continued de-
velopment of the brain and mental faculties. Therefore
in determining the postion of man in the natura or
genealogica system, the extreme development of his
brain ought not to outweigh a multitude of resem-
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blances in other less important or quite unimportant
points.

The greater number of naturalists who have taken
into consideration the whole structure of man, including
his mental faculties, have followed Blumenbach 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, &cC.
Recently many of our best naturalists have recurred to
the view first propounded by Linnaaus, so remarkable for
his sagecity, and have placed man in the same Order
with the Quadrumana, under the title of the Primates.
The justice of this concluson will be admitted if, in
the first place, we bear in mind the remarks just
made on the comparatively smal importance for class-
fication of the great development of the brain in man;
bearing, dso, in mind that the strongly-marked differ-
ences between the skulls of man and the Quadrumana
(lately inssted upon by Bischoff, Aeby, and others)
apparently follow from their differently developed brains.
In the second place, we must remember that nearly all
the other and more important differences between man
and the Quadrumana are manifestly adaptive in their
nature, and relate chiefly to the erect postion of man;
such as the structure of his hand, foot, and pelvis, the
curvature of his spine, and the position of his head.
The family of seds offers a good illugtration of the
smdl importance of adaptive characters for classfication.
These animas differ from dl other Carnivora in the
form of their bodies and in the structure of their limbs,
far more than does man from the higher apes; vet in
every system, from that of Cuvier to the most recent
one by Mr. Flower," sedls are ranked as a mere family

4 'Proc. Zoolog. Soc! 1869, p. 4.



CHAP. VI. AFFINITIES AND GENEALOGY. 191

in the Order of the Carnivora. If man 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
structure in which man agrees with the other Primates.
Our great anatomist and philosopher, Prof. Huxley, has
fully discussed this subject,” and has come to the con-
cluson that man in dl parts of his organisation differs
less from the higher gpes, than these do from the lower
members of the same group. Consequently there " is
" nojustification for placing man in a distinct order."

In an early part of this volume | brought forward
various facts, shewing how closgdly man agrees in con-
gtitution with the higher mammals; and this agreement,
no doubt, depends on our dose similarity in minute
dructure and chemica compostion. | gave, as
instances, our liahility to the same diseases, and to the
attacks of allied parasites; our tastes in common for the
same gimulants, and the smilar effects thus produced,
as well as by various drugs, and other such facts.

As small unimportant points of resemblance between
man and the higher gpes are not commonly noticed in
systematic works, and as, when numerous, they clearly
reveal our relationship, | will specify a few such points.
The relative podtion of the features are manifestly the
same in man and the Quadrumana; and the various
emotions are displayed by nearly smilar movements of
the muscles and skin, chiefly above the eyebrows and
round the mouth. Some few expressons are, indeed,
amost the same, as in the weeping of certain kinds of
monkeys, and in the laughing noise made by others,
during which the corners of the mouth are drawn back-

5 ' BEvidence asto Man's Place in Nature,' 1863, p. 70, et passim.
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wards, and the lower eyelids wrinkled. The externa
ears are curioudy dike. 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 Sem-
nopithecus nasica is carried to a ridiculous extreme.

The faces of many monkeys are ornamented with
beards, whiskers, or moustaches. The hair on the head
grows to & great length in some species of Semno-
pithecus;® and in the Bonnet monkey (Macacus
radiatus) it radiates from a point on the crown, with a
parting down the middle, as in man. It is commonly
sad that the forehead gives to man his noble and intel-
lectual appearance; but the thick hair on the head of
the Bonnet monkey terminates abruptly downwards,
and is succeeded by such short and fine hair, or down,
that at a little distance the forehead, with the exception
of the eyebrows, appears quite naked. It has been
erroneoudy 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 scdp and the naked forehead is
sometimes not well defined; 0 that here we seem to
have atrifling case of reverson to aprogenitor, in whom
the forehead had not as yet become quite naked.

It is well known that the hair on our arms tends to
converge from above and below to a point at the ebow.
This curious arrangement, o unlike that in most of the
lower mammals, is common to the gorilla, chimpanzee,
orang, some species of Hylobates, and even to some few
American monkeys. But in Hylobates agilis the hair

Glsd Geoffroy, ' Hist. Nat. Gén. tom. ii. 1859, p. 217.
" Ueber die Richtung der Haare" &c., Mller's ' Archiv fur Anat,
und Phys' 1837, s 51
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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 dight forward inclination; so
that in this latter species it is in a transitional State.
It can hardly be doubted that with most mammals the
thickness of the hair and its direction on the back 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 adeep. Mr. Wallace remarks that the con-
vergence of the hair towards the elbow on the arms
of the orang (whose habits he has s0 carefully studied)
sarves to throw off the rain, when, as is the custom
of this animal, the arms are bent, with the hands
clasped round a branch or over its own head. We
should, however, bear in mind that the attitude of an
animal may perhaps be in part determined by the
direction of the hair; and not the direction of the hair
by the attitude. If the above explanation is correct in
the case of the orang, the hair on our fore-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 isit properly directed for this
purpose.

It would, however, be rash to trust too much to the
principle of adaptation in regard to the direction of the
hair in man or his early progenitors; for it is impossible
to study the figures given by Eschricht of the arrange-
ment of the hair on the human foetus (this being the
same as in the adult) and not agree with this excellent
observer that other and more complex causes have
intervened. The points of convergence seem to stand
in some relation to those points in the embryo which
are last closed in during development. There appears,
adso, to exist some relation between the arrangement

VOL. 1. o]
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of the hair onthe limbs, and the course of the medullary
arteries®

It must not be supposed that the resemblances be-
tween man and certain goes in the above and many
other points—such as in having a naked forehead,
long tresses on the head, &c—are dl necessarily the
result of unbroken inheritance from a common pro-
genitor thus characterised, or of subsequent reversion.
Many of these resemblances are more probably due
to analogous variation, which follows, as | have ds=
where attempted to shew,? from co-descended organisms
having a smilar congtitution and having been acted
on by smilar causes inducing variability. With re-
gpect to the similar direction of the hair on the fore-
arms of man and certain monkeys, as this character is
common to amost al the anthropomorphous apes, it
may probably be attributed to inheritance; but not
certainly 0, as some very distinct American monkeys
are thus characterised. The same remark is applicable
to the tailless condition of man; for the tail is absent
in dl the anthropomorphous apes. Nevertheless this
character cannot with certainty be attributed to inheri-
tance, as the tal, though not absent, is rudimentary
in several other Old World and in some New World
gpecies, and is quite absent in severd species belonging
to the dlied group of Lemurs.

Although, as we have now seen, roan has no just right
to form a separate Order for his own reception, he may

8 On the hair in Hylobates, see ' Nat. Hist. of Mammals, by C. L.
Martin, 1841, p. 415. Also, Isid. Geoffroy on the American monkeys
and other kinds, 'Hist. Nat. Gén.' vol. ii. 1859, p. 216, 243. Esch-
richt, ibid, s 46, 55, 6. Owen, ' Anat. of Vertebrates,' vol. iii. p. 619.
Wallace, ' Contributions to the Theory of Natural Selection,' 1870, p.
3

' Origin of Species’ 5th edit. 1869, p. 194 ' The Variation of
Animas and Plants under Domestication, val. ii, 1868, p. 348.
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perhaps clam a digtinct Sub-order or Family. Prof.
Huxley, in his last work,” divides the Primates into
three Sub-orders; namely, the Anthropidse with man
aone, the Smiadaeincluding monkeys of al kinds, and
the Lemurideewith the diversfied genera of lemurs.  As
far as differencesin certain important points of structure
are concerned, man may no doubt rightly clam the
rank of a Sub-order; and this rank is too low, if we look
chiefly to his mental faculties. Nevertheless, under a
genealogical point of view it appears that this rank is
too high, and that man ought to form merely a Family,
or possibly even only a Sub-family. If we imagine
three lines of descent proceeding from a.common source,
It is quite conceivable that two of them might after
the lapse of ages be so dlightly changed as till to
remain as pecies of the same genus; whilst the third
line might become s0 greatly modified as to deserve
to rank as a diginct Sub-family, Family, or even
Order. But in this case it is amost certain that
the third line would still retain through inheritance
numerous small points of resemblance with the other
two lines Here, then would occur the difficulty, at
present insoluble, how much weight we ought to assign
in our classfications to strongly-marked differences in
some few points,—that is to the amount of modification
undergone; and how much to dose resemblance in
numerous unimportant points, as indicating the lines of
descent or genedogy. The former aternative is the
mogt obvious, and perhaps the safest, though the latter
aopears the most correct as giving a truly natura
classfication.

To form a judgment on this head, with reference
to man we must glance a the classfication of the

1+ An Introduction to the Classification of Animals,’ 1869, p. 99.
02
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Simiadee  This family is divided by amost al natura
lists into the Catarhine group, or Old World monkeys,
al 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
distinct sub-groups), dl of which are characterised by
differently-constructed nogtrils and by having dx pre-
molars in eachjaw. Some other small differences might
be mentioned. Now man unguestionably belongs in
his dentition, in the structure of his nogtrils, and some
other respects, to the Catarhine or Old World division;
nor does he resemble the Platyrhines more closdy than
the Catarhines in any characters, excepting in a few
of not much importance and apparently of an adaptive
nature. Therefore it would be against al probability
to suppose that some ancient New World species had
varied, and had thus produced a man-like creature with
al the distinctive characters proper to the Old World
division; losing at the same time dl its own distinctive
characters. There can consequently hardly be a doubt
that man is an offshoot from the Old World Simian stem;
and that under a genedogical point of view, he must
be dassed with the Catarhine division.™

The anthropomorphous apes, namely the gorilla,
chimpanzee, orang, and hylobates, are separated as a
distinct sub-group from the other Old World monkeys
by most naturalists. | am aware that Gratiolet, relying
on the structure of the brain, does not admit the exist-

5 Thisis nearly the same classification as that provisionally adopted!
by Mr. &. George Mivart (‘' Transact. Philosoph. Soc' 1867, p. 300),
who, after separating the Lemuridee divides the remainder of the
Primates into the Hominidag the Simiadee answering to the Catarhines,
the Cebidee and the Hapalidee—these two latter groups answering to
the Platyrhines,
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ence of this sub-group, and no doubt it is a broken
one; thus the orang, as Mr. . G. Mivart remarks,*
"is one of the most peculiar and aberrant forms to be
" found in the Order." The remaining, non-anthropo-
morphous, Old World monkeys, are again divided by
some naturdists into two or three smaller sub-groups;
the genus Semnopithecus, with its peculiar sacculated
stomach, being the type of one such sub-group. But
it appears from M. Gaudry's wonderful 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.

If the anthropomorphous apes be admitted to form
a natural sub-group, then as man agrees with them,
not only in al those characters which he possesss in
common with the whole Catarhine group, but in other
peculiar characters, such as the absence of atail and
of calosties and in general appearance, we may infer
that some ancient member of the anthropomorphous
sub-group gave bhirth to man. It is not probable
that a member of one of the other lower sub-groups
should, through the law of analogous variation, have
given rise to a man-like creature, resembling the higher
anthropomorphous agpes in s0 many respects. No
doubt man, in comparison with most of his dlies, has
undergone an extraordinary amount of modification,
chiefly in consequence of his greatly developed brain
and erect position; nevertheless we should bear in
mind that he " is but one of several exceptiona forms
" of Primates."

Every naturaist, who bdieves in the principle of

2+ Transact. Zoolog. Soc.' vol. vi. 1867, p. 214.
BMr. &. G. Mivart, ' Transact. Phil. Soc.’ 1867, p. 410.
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evolution, will grant that the two main divisons of the
Simiadag namely the Catarhine and Platyrhine mon-
keys, with their sub-groups, have al proceeded from
some one extremely ancient progenitor. The early
descendants of this progenitor, before they had diverged
to any considerable extent from each other, would ill
have formed a single natural group; but some of the
goecies or incipient genera would have already begun
to indicate by their diverging characters the future
digtinctive marks of the Catarhine and Platyrhine divi-
dons. Hence the 'members of this supposed ancient
group would not have been so uniform in their dentition
or in the structure of their nogtrils, as are the existing
Catarhine monkeys in one way and the Platyrhines in
another way, but would have resembled in this respect
the dlied Lemuridee which differ greatly from each
other in the form of their muzzles™ and to an extra-
ordinary 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
diginct species;, 0 that these characters must have
been inherited. But an ancient form which possessd
many characters common to the Catarhine and Platy-
rhine monkeys, and others in an intermediate condition,
and some few perhaps digtinct from those now present
in either group, would undoubtedly have been ranked,
if seen by a naturdist, as an gpe or monkey. And as
man under a genedlogica point of view beongs to the
Catarhine or Old World stock, we must conclude, how-

¥ Messrs. Murie and Mivart on the Lemuroides, ' Transact. Zoolog
Soc.'val. vii. 1869, p. 5.
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ever much the concluson 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 whole Simian
gtock, including man, was identica with, or even closdly
resembled, any exiging ape or monkey.

On the Birthplace and Antiquity of Man.—We are
naturally led to enquire where was the birthplace of
man at that stage of descent when our progenitors
diverged from the Catarhine stock. The fact that
they bedonged to this stock clearly shews that they
inhabited the Old World; but not Austraia nor any
oceanic idand, as we may infer from the laws of geogra-
phica distribution. In each great region of the world
the living mammals are cosdy related to the extinct
pecies of the same region. It is therefore probable
that Africa was formerly inhabited by extinct apes
cdosdy dlied to the gorilla and chimpanzee; and as
these two species are now man's nearest dlies, it is
somewhat more probable that our early progenitors
lived on the African continent than esawhere. But
it is usdess to speculate on this subject, for an ape
nearly as large as a man, namely the Dryopithecus
of Lartet, which was dosdy dlied to the anthropo-
morphous Hylobates, existed in Europe during the
Upper Miocene period; and since so remote a period
the earth has certainly undergone many great revo-
[utions, and there has been ample time for migration
on the largest scde.

 Hackel has come to this same conclusion.  See ' Ueber die Ent-
stehung des Menschengeschlechts,' in Virchow's ' Sammlung. gemein.
wisen. Vortrége' 1868 s 61 Also his 'Natirliche Schopfungs
geschichte,' 1868, in which he gives in detail his views on the genea-
logy of man.
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At the period and place, whenever and wherever it
may have been, when man first logt his hairy covering,
he probably inhabited a hot country; and this would
have been favourable for a frugiferous diet, on which,
judging from andogy, he subsisged. We are far from
knowing how long ago it was when man first diverged
from the Catarhine stock; but this may have occurred
a an epoch as remote as the Eocene period; for the
higher apes had diverged from the lower apes as
early as the Upper Miocene period, as shewn by the
exigence of the Dryopithecus. We are dso quite
ignorant a how rapid a rate organisms, whether high
or low in the scde, may under favourable circumstances
bemodified: weknow, however, that some have retained
the same form during an enormouslapse of time. From
what we see going on under domestication, welearn that
within the same period some of the co-descendants of
the same species may be not a dl changed, some a
little, and some greatly changed. 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 dlies, which cannot be bridged over
by any extinct or living species, has often been ad-
vanced as a grave objection to the bdief that man
is descended from some lower form; but this objection
will not appear of much weight to those who, convinced
by general reasons, beieve in the genera principle
of evolution. Breaks incessantly occur in dl parts
of the series, some being wide, sharp and defined, others
less =0 in various degrees, as between the orang and
its nearest allies—between the Tarsius and the other
Lemuridee—between the eephant and in a more
striking manner between the Ornithorhynchus or
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Echidna,and other mammals. But al these bresks
depend merely on the number of related forms which
have become extinct. At some future period, not
very distant as measured by centuries, the civilised races
of man will almost certainly exterminate and replace
throughout the world the savage races. At the
same time the anthropomorphous apes, as Professor
Schaaffhausen has remarked,*® will no doubt be exter-
minated. The break will then, be rendered wider, for
it will intervene between man in a more civilised gate,
as we may hope, than the Caucasian, and some ape as
low as a baboon, instead of as at present 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 will read Sr C. Lyel's
discussion,” inwhich he shews that in adl the vertebrate
cdasses the discovery of fossil remains has been an
extremely dow and fortuitous process. Nor should it
be forgotten that those regions which are the most
likely to afford remains connecting man with some
extinct ape-like creature, have not as yet been searched
by geologigts.

Lower Sagesinthe Geneal ogy of Man.—\Wehave seen
that man appears to have diverged from the Catarhine
or Old World division of the Smiadee after these had
diverged from the New World division. Wewill now
endeavour to follow the more remote traces of his
genedlogy, trusting in the first place to the mutua
affinities between the various dasses and orders, with
some dight aid from the periods, as far as ascertained,

1 Anthropologica Review,' April, 1867, p. 236.
T 'Elements of Geology, 1865, p. 583585. 'Antiquity of Man,
1863 p. 145,
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of their successve agppearance on the earth. The
Lemuridee sland below and dose to the Simiadsg con-
dituting a very diginct family of the Primates, or,
according to Héckd, a diginct Order. This group is
diversfied and broken to an extraordinary degree, and
includes many aberrant forms. It has, therefore, pro-
bably suffered much extinction. Mog of the remnants
survive on idands, namely in Madagascar and in the
idands of the Maayan archipelago, where they have
not been exposed to such severe competition as they
would have been on wel-gocked continents. This
group likewise presents many gradations, leading, as
Huxley remarks® " insensibly from the crown and
" summit of the anima creation down to creatures
" from which there is but a sep, as it seems, to the
" lowest, smdlest, and least intelligent of the placenta
" mammalia” From these various considerations it is
probable that the Simiadee were originally developed
from the progenitors of the existing Lemuridee and
these in their turn from forms standing very low in the
mammalian sries.

The Marsupids stand in many important characters
bdow the placental mammas. They appeared a an
earlier geologica period, and their range was formerly
much, more extensive than what it now is Hence the
Placentata are generally supposed to have been derived
from the Implacentata or Marsupids,; not, however, from
forms dosdy like the existing Marsupids, but from
their early progenitors. The Monotremata are plainly
dlied to the Marsupias, forming a third and 4ill
lower divison in the great mammalian series. They
are represented at the present day soldly by the Orni-
thorhynchus and Echidna; and these two forms may

B Man's Place in Nature," p. 105,
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be safely consdered as rdics of a much larger group
which have been presarved in Audrdia through some
favourable concurrence of circumstances. The Mono-
tremata are eminently interesting, as in seved
important points of structure they lead towards the
cass of reptiles.

In attempting to trace the genealogy of the Mam-
malia, and therefore of man, lower down in the series,
we become involved in greater and greater obscurity.
He who wishes to see what ingenuity and knowledge
can effect, may consult Prof. Hackd's works™ | will
content mysdf with a few generd remarks. Every
evolutionist will admit that the five great vertebrate
dasses, namdy, mammals, birds, reptiles, amphibians,
and fishes, are dl descended from some one prototype;
for they have much in common, especialy during their
embryonic date.  As the dass of fishes is the most
lowly organised and appeared before the others, we may
conclude that dl the members of the vertebrate king-
dom are derived from some fish-like animd, less highly
organised than any as yet found in the lowest known
formations. The bdief that animas so distinct as a
monkey or elephant and a humming-bird, a snake, frog,
and fish, &c, could dl have sprung from the same
parents, will appear mongtrous to those who have not
attended to the recent progress of natural history. For
this belief implies the former existence of links closdy
binding together dl these forms, now so utterly unlike.

¥ Elaborate tables are given in his * Generdle Morphologie * (B. ii.
s diii. and s 425); and with more especid reference to man in his
' Natirliche Schdpfungsgeschichte,' 1868, Prof. Huxley, in reviewing
this latter work (' The Academy,' 1889, p. 42) says, that he considers
the phylum or lines of descent of the Vertebratato be admirably dis-
cussed by Hécke, dthough he differs on some points. He expresses,
a0, his high egimate of the value of the genera tenor and spirit of
the whole work.
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Nevertheless it is certain that groups of animashave
exiged, or do now exigt, which serve to connect more or
less closdy the several great vertebrate dases We
have seen that the Ornithorhynchus graduates towards
reptiles; and Prof. Huxley has made the remarkable
discovery, confirmed by Mr. Cope and others, that the
old Dinosaurians are intermediate in many important
respects between certain reptiles and certain birds—the
latter consisting of the odrich-tribe (itsdf evidently a
widely-diffused remnant of a larger group) and of the
Archeopteryx, that strange Secondary bird having a
long tail likethat of the lizard. Again, according to
Prof. Owen,® the Ichthyosaurians—great searlizards fur-
nished with paddles—present many affinities with fishes,
or rather, according to Huxley, with amphibians. This
latter class (including in its highest divison frogs and
toads) is plainly dlied to the Ganoid fishes. These
latter fishes swarmed during the earlier geologicd
periods, and were constructed on what is cdled a highly
generdised type, that is they presented diversified &ffi-
nities with other groups of organisms. The amphibians
and fishes are dso s0 closaly united by the Lepidosiren,
that naturalists long disputed in which of these two
classes it ought to be placed. The Lepidosiren and
some few Ganoid fishes have been preserved from utter
extinction by inhabiting our rivers, which are harbours
of refuge, bearing the same relation to the great waters
of the ocean that islands bear to continents.

Ladtly, one single member of the immense and diver-
sfied dass of fishes, namely the lancelet or amphioxus,
is <0 different from al other fishes, that Hackel main-
tains that it ought to form a distinct dass in the
vertebrate kingdom. This fish is remarkable for its

2 Pdamntology,’ 1860, p. 199.
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negative characters; it can hardly be said to possess a
brain, vertebral column, or heart, &c.; 90 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 crea
tures permanently attached to a support. They hardly
appear like animals, and consst of a smple, tough,
leathery sack, with two small projecting orifices. They
belong to the Molluscoida of Huxley—a lower division
of the great kingdom of the Mollusca; but they have
recently been placed by some naturalists amongst the
Vermes or worms. Their larvee somewhat resemble
tadpoles in shape™ and have the power of swimming
freely about. Some observations lately made by M.
Kowalevsky,?? since confirmed by Prof. Kuppfer, will
form a discovery of extraordinary interest, if still further
extended, as | hear from M. Kowalevsky in Naples he
has now effected. The discovery is that the larvee of
Ascidians arerelated to the Vertebrata, in their manner
of development, in the rdative position of the nervous
system, and in possessing a structure closdy like the
chorda dorsalis of vertebrate animals. It thus appears,
if we may rely on embryology, which has aways proved
the safest guide in clasdfication, that we have at last
gained a clueto the source whence the Vertebrata have

2 | had the satisfaction of seeing, a the Falkland Islands, in April,
1833, and therefore some years before any other naturalist, the loco-
motive larvee of a compound Ascidian, closely alied to, but apparently
genericaly distinct from, Synoicum. The tail was about five times as
long as the oblong head, and terminated in avery fine filament. It
was plainly divided, as sketched by me under a smple microscope, by
transverse opaque partitions, which | presume represent the great cells
figured by Kowaevsky. At anearly stage of development the tail was
closely coiled round the head of the larva.

% "Mémoires de I'Acad. des Sciences de St Péersbourg, tom. x.
No. 15, 1866.
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been derived. We should thus be justified in believing
that at an extremely remote period a group of animals
exiged, 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 dass of Ascidians, the other rising
to the crown and summit of the anima kingdom by
giving birth to the Vertebrata

We have thus far endeavoured rudely to trace the
genedogy of the Vertebrata by the ad of their mutual
affinities.  We will now look to man as he exigts, and
we ghdl, | think, be able partidly to restore during
successive periods, but not in due order of time, the
structure of our early progenitors.  This can be effected
by means of the rudiments which man ill retains, by
the characters which occasondly make their appear-
ance in him through reversion, and by the ad of the
principles of morphology and embryology. The various
facts, to which | shdl here dlude, have been given in
the previous chapters. The early progenitors of man
were no doubt once covered with hair, both sexes
having beards; their ears were pointed and capable of
movement; and their bodies were provided with atail,
having the proper musdes Ther limbs and bodies
were dso acted on by many musdes which now
only occadondly regppear, but are normaly present
in the Quadrumana. The great artery and nerve of
the humerus ran through a supracondyloid foramen.
At this or some earlier period, the intestine gave forth
a much larger diverticulum or cacum than that now
exising. The foot, judging from the condition of the
great toe in the fodus, was then prehensile; and our
progenitors, no doubt, were arbored in their habits,
frequenting some warm, forest-clad and. The maes
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were provided with great canine teeth, which served
them as formidable wegpons.

At amuch earlier period the uterus was double; the
excreta were voided through a cloaca; and the eye
was protected by a third eyelid or nictitating mem-
brane. At a dill earlier period the progenitors of
man must have been aquatic in their habits; for
morphology plainly tdls us that our lungs conss of a
modified swim-bladder, which once served as a float.
The clefts on the neck in the embryo of man show
where the branchise once existed. At about this period
the true kidneys were replaced by the corporawolffiana.
The heart exised as a smple pulsating vessd; and
the chordadorsdis took the place of a vertebral column.
These early predecessors of man, thus seen in the dim
recesses of time, must have been as lowly organised
as the lancelet or amphioxus, or even dill more lowly
organised.

There is one other point deserving a fuller notice.
It has long been known that in the vertebrate king-
dom one sex bears rudiments of various accessory
parts, appertaining to the reproductive system, which
properly belong to the opposte sex; and it has now
been ascertained that at a very early embryonic period
both sexes possess true mae and female glands.  Hence
some extremely remote progenitor of the whole verte-
brate kingdom appears to have been hermaphrodite or
androgynous®  But here we encounter a singular

2 This is the conclusion of one of the highest authorities in com-
parative anatomy, namely, Prof. Gegenbaur: ' Grundziige der vergleich.
Anat.' 1870, s 876. The result has been arrived at chiefly from the
study of the Amphibia; but it appears from the researches of Waldeyer
(as quoted in Humphry's ' Journal of Anat. and Phys.' 1869, p. 161),
that the sexud organs of even " the higher vertebrata are, in their early
" condition, hermaphrodite. Similar views have long been held by
some authors, though until recently not well based.
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difficulty. In the mammalian dass the males possess
in their vesiculee prostraticae rudiments of a uterus with
the adjacent passage; they bear aso rudiments of
mammae and some male marsupials have rudiments
of a marsupial sack?* Other analogous facts could be
added. Are we, then, to suppose that some extremely
ancient mammal possessed organs proper to both sexes,
that is continued androgynous after it had acquired
the chief digtinctions of its proper cdass and therefore
after it had diverged from the lower dasses of the
vertebrate kingdom? This seems improbable in the
highest degree; for had this been the case, we might
have expected that some few members of the two
lower dasses, namely fishes™ and amphibians, would
dill have remained androgynous. We must, on the
contrary, believe that when the five vertebrate dasses
diverged from their common progenitor the sexes
had aready become separated. To account, however,
for male mammals possessng rudiments of the acces
sory female organs, and for female mammals possessing
rudiments of the masculine organs, we need not suppose
that their early progenitorswere gtill androgynous after
they had assumed their chief mammalian characters.
It is quite possble that as the one sex gradually
acquired the accessory organs proper to it, some of the
successive steps or modifications were transmitted to
the opposite sex.  When we treat of sexud selection,
we shall meet with innumerable instances of this form
of transmission,—as in the case of the spurs, plumes,

% The mae Thylacinus offers the best instance. Owen, ' Anatomy
ofVertebrates vol. iii. p. 771.
> Serranus iswell known often to be in an hermaphrodite condition;
but Dr. Gunther informs me that he is convinced that this is not its
norma state. Descent from an ancient androgynous prototype would,
however, naturaly favour and explain,to a certain extent, the recur-
rence of this condition in these fishes.
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and brilliant colours, acquired by male birds for battle
or ornament, and transferred to the femaes in an im-
perfect or rudimentary condition.

The possession by male mammals of functionally
imperfect mammary organs is, in some respects, espe-
cially curious. The Monotremata have the proper milk-
secreting glands with orifices, but no nipples; and as
these animas stand a the very base of the mam-
malian series, it is probable that the progenitors of the
class posesd, in like manner, the milk-secreting
glands, but no nipples.  This concluson is supported
by what is known of their manner of development;
for Professor Turner informs me, on the authority of
Kolliker and Lauger, that in the embryo the mammary
glands can be distinctly traced before the nipples are
inthe least visible; and it should be borne in mind that
the development of successve parts in the individua
generaly seems to represent and accord with the deve-
lopment of successive beings in the same line of descent.
The Marsupids differ from the Monotremata by possess-
ing nipples; so that these organs were probably 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 after the Marsupials had approxi-
mately acquired their present structure, and therefore
a a rather late period in the development of the
mammalian series, any of its members ill remained
androgynous. We seem, therefore, compelled to recur
to the foregoing view, and to conclude that the nipples
were first developed in the females of some very early
marsupial form, and were then, in accordance with a
common law of inheritance, transferred in afunctionally
imperfect condition to the males.

Nevertheless a suspicion has sometimes crossed my

VOL. I. P
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mind that long after the progenitors of the whole
mammalian dass had ceased to be androgynous, both
sxes might have yielded milk and thus nourished
their young; and in the case of the Marsupials, that
both sexes might have carried their young in mar-
supid sacks. This will not appear utterly incredible, if
we reflect that the males of syngnathous fishes receive
the eggs of the femaes in their abdomina pouches,
hatch them, and afterwards, as some believe, nourish
the young;*®—that certain other male fishes hatch the
eggs within their mouths or branchia cavities,—that
certain mae toads take the chaplets of eggs from the
femaes and wind them round their own thighs, keep-
ing them there until the tadpoles are born;—that cer-
tain 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 cops  But the
above suspicion first occurred to me from the mammary
glands in mae mammalsbeing developed so much more
perfectly than the rudiments of those other accessory
reproductive parts, which are found in the one sex
though proper to the other. The mammary glands
and nipples, asthey exist in male mammals, can indeed
hardly be cdled rudimentary; they are smply not
fully developed and not functiondly active. They are
sympathetically affected under the influence of certain
diseasss, like the same organs in the female. At birth
they often secrete afew drops of milk; and they have

% Mr. Lockwood believes (as quoted in ' Quart. Journa of Science;
April, 1888 p. 269), from what he has observed of the development of
Hippocampus, that the walls of the abdomind pouch of the mae
in some way afford nourishment. On male fishes hatching the ova in
their mouths, see a very interesting paper by Prof. Wyman, in ' Proc.
Boston Soc. of Nat. Hist." Sept. 15 1857; dso Prof. Turner,in 'Journal

of Anat. and Phys' Nov. 1, 1866, p. 78. Dr. Ginther has likewise
described similar cases.



CHAP. VI. AFFINITIES AND GENEALOGY. 211

been known occasondly in man and other mammals to
become well developed, and to yield afair supply of
milk. Now if we suppose that during a former pro-
longed period mae mammals aided the femaes in
nursing their offspring, and that afterwards from some
cause, as from a smdler number of young being pro-
duced, the maes ceased giving this aid, disuse of the
organs during maturity would lead to their becoming
inactive; and from two well-known principles of in-
heritance this state of inactivity would probably be
transmitted to the males at the corresponding age of
maturity. But at al earlier ages these organs would
be left unaffected, so that they would be equally wdll
developed in the young of both sexes.

Conclusion.—The best definition of advancement or
progress in the organic scde ever given, is that by
Von Baer; and this rests on the amount of differ-
entiation and specidisation of the several parts of
the same being, when arrived, as | should be inclined
to add, at maturity. Now as organisms have become
dowly adapted by means of natural sdection for
diversified lines of life, their parts will have become,
from the advantage gained by the divison of physio-
logicd labour, more and more differentiated and spe-
cidised for various functions. The same part appears
often to have been modified first for one purpose, and
then long afterwards for some other and quite distinct
purpose; and thus dl the parts are rendered more and
more complex. But each organism will ill retain the
genera type of structure of the progenitor from which
it was aboriginaly derived. In accordance with this
view it seems, if we turn to geologica evidence, that
organisation on the whole has advanced throughout the
world by dow and interrupted seps. In the great

p2
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kingdom of the Vertebrata it has culminated in man.
It must not, however, be supposed that groups of organic
beings are aways supplanted and disgppear as soon as
they have given birth to other and more perfect groups.
The latter, though victorious over their predecessors,
may hot have become better adapted for dl placesin
the economy of nature. Some old forms appear to have
survived from inhabiting protected Stes, where they
have not been exposad to very severe competition; and
these often ad us in constructing our genedogies,
by giving us afair idea of former and logt populations.
But we must not fall into the error of looking at the
existing members of any lowly-organised group as per-
fect representatives of their ancient predecessors.

The most ancient progenitors in the kingdom of the
Vertebrata, a which we are able to obtain an obscure
glance, apparently consisted of agroup of marine animals,
resembling the larvae of existing Ascidians. These
animas 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 avery smal advance would

" All vital functions tend to run their course in fixed and recurrent
periods, and with tida animals the periods would probably be lunar;
for such animals must have been left dry or covered deep with water,—
supplied with copious food or stinted—during endless generations, at
regular lunar intervals. If then the Vertebrata are descended from an
animal dlied to the exigting tidal Ascidians, the mysterious fact, that
with the higher and now terrestrial Vertebrata, not to mention other
dasses many norma and abnorma vital processes run their course
according to lunar periods, is rendered intelligible. A recurrent period,
if approximately of the right duration, when once gained, would not, as
far as we can judge, be lidble to be changed; consequently it might
be thus transmitted during dmost any number of generations. This
conclusion, if it could be proved sound, would be curious; for we should
then see that the period of gestation in each mammal, and the hatching
of each bird's eggs, and many other vital processes, till betrayed the
primordial birthplace of these animals.
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carry us on to the amphibians. We have seen that
birds and reptiles were once intimately connected
together; and the Monotrematanow, in adight degree,
connect mammals with reptiles. But no one can a
present say by what line of descent the three higher
and relaed dases namely, mammals, birds, and rep-
tiles, were derived from either of the two lowe verte-
brate dases, namely amphibians and fishes. In the
dass of mammas the steps are not difficult to con-
ceive 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 Lemuridee and the interval is not wide
from these to the Smiadse  The Smiadsethen branched
off into two great tems, the New World and Old World
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
length, but not, it may be said, of noble quality. The
world, it has often been remarked, appears as if it had
long been preparing for the advent of man; and this, in
one sense is drictly true, for he owes his birth to along
line 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 dose our eyes, we
may, with our present knowledge, approximately re-
cognise our parentage; nor need we feel ashamed of it.
The most humble organism is something 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
a its marvellous structure and properties.
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CHAPTER VII.

ON THE RACES OF MAN.

The nature and value of specific characters—Application to the races
of man—Arguments in favour of, and opposad to, ranking the
so-caled races of man as distinct species —Sub-species—Mono-
genists and polygenists— Convergence of characte—Numerous
points of resemblance in body and mind between the most distinct
races of man— The state of man when he first spread over the
earth — Each race not descended from a single par — The ex-
tinction of races— The formation of races— The effects of cross-
ing— Slight influence of the direct action of the conditions of life
— Slight or no influence of natural selection— Sexual sdection.

IT is not my intention here to describe the severd
o-cdled races of men; but to inquire what is the
value of the differences between them under a dass-
ficatory point of view, and how they have originated.
In determining whether two or more dlied forms
ought to be ranked as oecies or varieties, natu-
rdists are practically guided by the following con-
siderations;, namely, the amount of difference between
them, and whether such differences relate to few or
many points of structure, and whether they are of
physiologica importance; but more especidly whether
they are constant. Constancy of character is what is
chiefly valued and sought for by naturalists. Whenever
it can be shewn, or rendered probable, that the forms
in question have remained distinct for a long period,
this becomes an argument of much weight in favour
of treating them as goecies  Even a dight degree of
sterility between any two forms when first crossed, or
in their offspring, is generaly considered as a decisive
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test of their specific digtinctness, and their continued
persstence without blending within the same ares, is
usualy accepted as sufficient evidence, either of some
degree of mutual steility, or in the case of animals of
some repugnance to mutual pairing.

Independently of blending from intercrossing, the
complete absence, in a wel-investigated region, of
varieties linking together any two closdy-dlied forms,
is probably the most important of dl the criterions
of their specific distinctness;, and this is a somewhat
different congderation from mere constancy of character,
for two forms may be highly variable and yet not
yidd intermediate varieties. Geographical distribution
is often unconscioudy and sometimes conscioudy brought
into play; so that formsliving in two widely separated
areas, in which most of the other inhabitants are speci-
ficaly digtinct, are themselves usually looked at as dis-
tinct; but in truth this affords no aid in distinguishing
geographical races from so-cdled good or true species.

Now let us apply these generaly-admitted principles
to the races of man, viewing him in the same spirit as
a naturalist would any other animal. In regard to the
amount of difference between the races, we must make
some alowance for our nice powers of discrimination
gained by the long habit of observing ourselves. In
India, as El phinstoneremarks,* although anewly-arrived
European cannot at first distinguish the various native
races, yet they soon appear to him extremely dissimilar;
and the Hindoo cannot a first perceive any difference
between the severd European nations.  Even the most
digtinct races of man, with the exception of certain
negro tribes, are much more like each other in form

L' History of India’ 1841, vol. i. p. 323. Father Ripa makes exactly
the same remark with respect to the Chinesa.
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than would at first be supposed. Thisiswell shewn by
the French photographs in the Collection Anthropolo-
gigue du Muséum of the men bdonging to various
races, the greater number of which, as many persons
to whom | have shown them have remarked, might
pass for Europeans. Neverthedess, these men if seen
alive would undoubtedly appear very distinct, so that
we are dearly much influenced in our judgment by
the mere colour of the skin and hair, by dight differ-
ences in the features, and by expression.

There is, however, no doubt that the various races,
when carefully compared and messured, differ much
from each other,—as in the texture of the hair, the
relative proportions of al parts of the body,? the capa-
city of the lungs, the form and capecity of the skull,
and even in the convolutions of the brain® But it
would be an endlesstask to specify the numerous points
of structura difference.  The races differ dso in con-
dlitution, in acclimatisation, and in liability to certain
disseses.  Their mental characteristics are likewise very
distinct; chiefly asit would appear in their emotional,
but partly in their intellectud, faculties. Every one
who has had the opportunity of comparison, must have
been struck with the contrast between the taciturn,
even morose, aborigines of S America and the light-
hearted, talkative negroes. There is a nearly similar
contrast between the Maays and the Papuans,* who live

2 A vast number of measurements of Whites, Blacks, and Indians, are
givenin the 'Investigationsin the Military and Anthropolog. Statistics
of American Soldiers’ by B. A. Gould, 1869, p. 298-358; on the
capacity of the lungs, p. 471 See dso the numerous and vauable
tables by Dr. Weisbach, from the observations of Dr. Scherzer and
Dr. Schwarz, in the ' Reise der Novara: Anthropolog. Thell,' 1867.

3 Seg, for instance, Mr. Marshall's account of the brain of a Bush-
woman, in 'Phil. Transact.' 1864, p. 519.

4 Wallace, ' The Mday Archipelago,’ val. ii. 18309, p. 178.
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under the same physical conditions, and are separated
from each other only by a narrow gpace of sea

We will first consider the arguments which may be
advanced in favour of classng the races of man as
distinct species, and then those on the other sde. If a
naturalist, who had never before seen such beings, were
to compareaNegro, Hottentot, Austraian, or Mongolian,
he would at once perceive that they differed in a multi-
tude of characters, some of dight and some of consider-
able importance. On inquiry he would find that they
were adapted to live under widely different climates, and
that they differed somewhat in bodily congtitution and
mental disposition.  If he were then told that hundreds
of smilar specimens could be brought from the same
countries, he would assuredly declare that they were as
good species as many to which he had been in the
habit of affixing specific names. This conclusion would
be greatly strengthened as soon as he had ascertained
that these forms had al retained the same character for
many centuries; and that negroes, apparently identical
with existing negroes, had lived at least 4000 years
ago° He would dso hear from an excellent observer,

5 With respect to the figures in the famous Egyptian caves of Abou-
Simbel, M. Pouchet says (' The Plurality of the Human Races,' Eng.
trandat. 1864, p. 50), that he was far from finding recognisable repre-
sentations of the dozen or more nations which some authors believe
that they can recognise. Even some of the most strongly-marked
races cannot be identified with that degree of unanimity which might
have been expected from what has been written on the subject.
Thus Messs. Nott and Gliddon (' Types of Mankind,' p. 148) state
that Rameses Il., or the Great, has features superbly European; where-
as Knox, another firm believer in the specific digtinction of the races
of man (" Races of Man,' 1850, p. 201), speaking of young Memnon-
(the same person with Rameses I1., as | am informed by Mr. Birch) in-
sigs in the strongest manner that he is identical in character with the
Jews of Antwerp. Again, whilst looking in the British Museum with
two competent judges, officers of the establishment, at the statue of
Amunoph I11., we agreed that he had a strongly negro cast of features;;
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Dr. Lund.® that the human skulls found in the caves of
Brazil, entombed with many extinct mammals, belonged
to the same type as that now prevailing throughout the
American Continent.

Our naturaist would then perhaps turn to geogra
phicd distribution, and he would probably declare that
forms differing not only in appearance, but fitted for
the hottest and dampest or driest countries, as well as
for the arctic regions, must be distinct species. He
might apped to the fact that no one species in the
group next to man, namely the Quadrumana, can resst
alow temperature or any considerable change of climate;
and that those species which come nearest to man have
never been reared to maturity, even under the temperate
climate of Europe. He would be deeply impressed with
the fact, first noticed by Agassjz,7 that the different
races of man are distributed over the world in the same
zoologicd provinces, as those inhabited by undoubtedly
digtinct species and generaof mammals.  This is mani-
festly the cese with the Audradian, Mongolian, and
Negro races of man; in alesswdl-marked manner with
the Hottentots; but plainly with the Papuans and
Mdays, who are separated, as Mr. Wallace has shewn,
by nearly the same line which divides the great Maayan
and Audraian zoologicd provinces. The aborigines
of America range throughout the Continent; and this
at first appears opposed to the above rule, for most of
the productions of the Southern and Northern halves
differ widely; yet some few living forms, as the

but Messs Nott and Gliddon (ibid. p. 146, fig. 53) describe him as
" ahybrid, but not of negro intermixture.”
® As quoted by Nott and Gliddon, * Types of Mankind,' 1854, p. 439.
They give ds0 corroborative evidence; but C. Vogt thinks that the
subject requires further investigation.
" Diversity of Origin of the Human Reces” in the 'Christian
Examiner,' July, 1850,
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opossum, range from the one into the other, as did
formerly some of the gigantic Edentata.  The Esqui-
maux, like other Arctic animas, extend round the
whole polar regions. It should be observed that the
mammalian forms which inhabit the severa zoologica
provinces, do not differ from each other in the same
degree; s0 that it can hardly be conddered as an
anomaly that the Negro differs more, and the American
much less from the other races of man than do the
mammals of the same continents from those of the other
provinces. Man, it may be added, does not appear to
have aborigindly inhabited any oceanic idand; and in
this respect heresembles the other members of Msdass

In determining whether the varieties of the same
kind of domegtic animal should be ranked as specificaly
digtinct, that is, whether any of them are descended from
diginct wild species, every naturdist would lay much
gressonthefact, if established, of their external parasites
being specificaly diginct. All the more stresswould be
lad on thisfact, as it would be an exceptiond one, for
| am informed by Mr. Denny that the most different
kinds of dogs, fowls, and pigeons, in England, areinfested
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 cdaws and limbs.  In every
case in which numerous specimens were obtained the
differences were congtant. The surgeon of a whaling
ship in the Pacific assured me that when the Pediculi,
with which some Sandwich Idanders on board swarmed,
srayed on to the bodies of the English sdlors, they
died in the course of three or four days. These Pediculi

8 ' Transact. R Soc. of Edinburgh,’ vol. xxii. 1861, p. 567.
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were darker coloured and appeared different from those
proper to the natives of Chiloe in South America, of
which he gave me specimens.  These, again, appeared
larger and much softer than European lice. Mr. Murray
procured four kinds from Africa, namely from the
Negroes of the Eastern and Western coadts, from the
Hottentots and Caffres; two kinds from the natives
of Augtralia; two from North, and two from South
America. In these latter cases it may be presumed
that the Pediculi came from natives inhabiting different
digricts. With insects dight structural differences, if
congtant, are generaly esteemed of specific value: and
the fact of the races of man being infested by parasites,
which appear to be specifically distinct, might fairly
be urged as an argument that the races themselves
ought to be classed as distinct species.

Our supposed naturalist having proceeded thus far
in his investigation, would next inquire whether the
races of men, when crossed, were in any degree sterile.
He might consult the work® of a cautious and philo-
sophica observer, Professor Broca; and in this hewould
find good evidence that some races were quite fertile
together; but evidence of an opposte nature in regard to
other races. Thus it has been asserted that the native
women of Australia and Tasmania rarely produce
children to European men; the evidence, however, on
this head has now been shewn to be amost valueless.
The haf-castes are killed by the pure blacks;, and an
account has lately been published of eleven half-caste
youths murdered and burnt a the same time, whose
remains were found by the police’® Again, it has often

® ' On the Phenomena of Hybridity in the Genus Homo, Eng.
trandat. 1864.

© See the interesting letter by Mr. T. A. Murray, in the ' Anthro-
polog. Review," April, 1868, p. liii. In this letter Count Strzelecki's.
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been said that when mulattoes intermarry they produce
few children; on the other hand, Dr. Bachman of
Charlestown!! positively assarts that he has known
mulatto families which have intermarried for severa
generations, and have continued on an average &s fertile
as either pure whitesor pureblacks. Inquiries formerly
made by Sr C. Lyel on this subject led him, as he
informs me, to the same concluson. In the United
States the census for the year 1854 included, according
to Dr. Bachman, 405,751 mulattoes; and this number,
considering dl the circumstances of the case, seems
small; but it may partly be accounted for by the de-
graded and anomalous position of the dass, and by the
profligacy of the women. A certain amount of absorp-
tion of mulattoes into negroes must aways be in pro-
gress; and this would lead to an apparent diminution
of the former. The inferior V|taI|ty of mulattoes is
spoken of in a trustworthy work™ as a well-known
phenomenon; but this is a different consideration from
their lessened fertility; and can hardly be advanced as
a proof of the specific digtinctness of the parent races.
No doubt both animal and vegetable hybrids, when
produced from extremely distinct species, are liable to
premature death; but the parents of mulattoes cannot
be put under the category of extremely distinct species.
The common Mule, so notorious for long life and vigour,
and yet so stexile, shews how little necessary connection

satement, that Australian women who have borne children to awhite
man are afterwards sterile with their own race, isdisproved. M. A. de
Quatrefages has dso collected (* Revue des Cours Scientifiques,” March,
1869, p. 239) much evidence that Australians and Europeans are not
sterilewhen crossed.

' An Examination of Prof. Agassz's Sketch of the Nat. Provinces
ofthe Anima World," Charleston, 1855, p. 44.

' Military and Anthropolog. Statistics of American Soldiers,’ by
B. A. Gould, 1869, p. 319.
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thereisin hybrids between lessened fertility and vitality:
other analogous cases could be added.

Even if it should hereafter be proved that dl the
races of men were perfectly fertile together, he who was
inclined from other reasons to rank them as distinct
oedes, might with justice argue that fertility and
gerility are not safe criterions of specific digtinctness.
We know that these qudities are eadly affected by
changed conditions of life or by dose inter-breeding,
and that they are governed by highly complex laws, for
ingtance that of the unequal fertility of reciprocal crosses
between the same two gpecies. With forms which must
be ranked as undoubted Soecies, a perfect series exids
from those which are absolutely derile when crossed,
to those which are amost or quite fertile.  The degrees
of derility do not coincide drictly with the degrees of
difference in externa structure or habits of life. Man
in many respects may be compared with those animals
which have long been domegticated, and a large body
of evidence can be advanced in favour of the Pdlasian
doctrine® that domestication tends to diminate the

13 TheVariationof Animasand Plantsunder Domestication, vol. i
p. 109. | may here remind the reader that the derility of oecies
when crossed is not a speciadly-acquired quality; but, like the inca
pacity of certain trees to be grafted together, is incidenta on other
acquired differences. The nature of these differences is unknown, but
they relate more especidly to the reproductive system, and much less
to externd structure or to ordinary differences in congtitution. One
important dement in the gterility of crossed pecies apparently lies in
one or both having been long habituated to fixed conditions; for we
know that changed conditions have a specid influence on the repro-
ductive system, and we have good reason to believe (as before re-
marked) that the fluctuating conditions of domestication tend to dimi-
nate that sterility which is s genera with species in a natural state
when crossed. It has elsewhere been shewn by me (ibid. val. ii. p. 185,
and ' Origin of Species' 5th edit. p. 317) that the terility of crossed
species has not been acquired through natural selection: we can seethat
when two forms have already been rendered very derile, it is scarcdy
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gterility which is so generd a result of the crosing of
gpecies in a date of nature.  From these severa con-
Siderations, it may be justly urged that the perfect ferti-
lity of the intercrossed races of man, if established,
would not absolutely preclude us from ranking them as
distinct species.

Independently of fertility, the character of the off-
spring from a cross has sometimes been thought to
afford evidence whether the parent-forms ought to be
ranked as oecies or varieties; but after carefully study-
ing the evidence, | have come to the conclusion that no
genera rules of this kind can be trusted. Thus with
mankind the offspring of digtinct races resemble in dl
respects the offspring of true species and of varieties.
This is shewn, for instance, by the manner in which
the characters of both parents are blended, and by
one form absorbing another through repeated crosses.
In this latter case the progeny both of crossed species
and varieties retain for along period a tendency to
revert to their ancestors, especidly to that one which
is prepotent in transmission.  When any character has
suddenly appeared in a race or pecies as the result of a

possible that their sterility should be augmented by the preservation or
survival of the more and more derile individuals, for as the derility
increases fewer and fewer offspring will be produced from which to
breed, and at last only single individuals will be produced, at the rarest
intervals. But thereis even ahigher grade of sterility thanthis. Both
Gértner and Kdlreuter have proved that in genera of plants including
numerous Species, a series can be formed from species which when
crossed yield fewer and fewer seeds, to species which never produce a
single seed, but yet are affected by the pollen of the other spedies for
the germen swels It is here manifestly impossible to select the more
derile individuas, which have aready cessed to yidld seeds; <o that
the acme of derility, when the germen aone is affected, cannot be
gained through sdlection.  This acme, and no doubt the other grades
of gerility, are the incidental results of certain unknown differences
in the condtitution of the reproductive system of the species which are
crossd
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single act of variation, as is general with monstrosities,™
and this race is crossed with another not thus charac-
terised, the characters in question do not commonly
appear in a blended condition in the young, but are
transmitted to them either perfectly developed or not at
al. Aswith the crossed races of man cases of this kind
rarely or never occur, this may be used as an argument
against the view suggested by some ethnologists, namely
that certain characters, for instance the blackness of the
negro, first appeared as a sudden variation or sport.
Had this occurred, it is probable that mulattoes would
often have been born, either completely black or com-
pletely white.

We have now seen that a naturaist might feel him-
f fully justified in ranking the races of man as distinct
species; for he has found that they are distinguished by
many differences in structure and constitution, some
being of importance. These differences have, dso, re-
mained nearly congtant for very long periods of time.
He will have been in some degree influenced by the
enormous range of man, which is a great anomaly in
the class of mammals, if mankind be viewed as a single
species.  He will have been struck with the distribution
of the severd so-cdled races, in accordance with that
of other undoubtedly distinct species of mammals.
Finally he might urge that the mutual fertility of all
the races has not asyet been fully proved; and even if
proved would not be an asolute proof of their specific
identity.

On the other sde of the quetion, if our supposed
naturalist were to enquire whether the forms of man
kept distinct like ordinary species, when mingled to-

%+ The Variation of Animals,’ &c., vol. ii. p. 92.
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gether in large numbers in the same country, he would
immediately discover that this was by no means the
cae. In Brazil he would behold an immense mongrel
population of Negroes and Portuguese; in Chiloe and
other parts of South America, he would behold the
whole population conssting of Indians and Spaniards
blended in various degrees® In many parts of the
same continent he would meet with the most complex
croses between Negroes, Indians, and Europeans; and
such triple crosses afford the severest test, judging from
the vegetable kingdom, of the mutual fertility of the
parent-forms.  In one idand of the Pacific he would
find a small populatiion of mingled Polynesan and
English blood; and in the Viti Archipelago a popula-
tion of Polynesians and Negritos crossed in al degrees.
Many analogous cases could be added, for instance, in
South Africa. Hence the races of man are not suffi-
ciently distinct to co-exigt without fusion; and this it
is, which in al ordinary cases affords the usual test of
gpecific digtinctness.

Our naturalist would likewise be much disturbed as
soon as he perceived that the digtinctive characters of
every race of man were highly varigble. This strikes
every one when he first beholds the negro-daves in
Brazil, who have been imported from dl parts of Africa.
The same remark holds good with the Polynesians, and
with many other races. It may be doubted whether
any character can be named which is digtinctive of a
race and is constant. Savages, even within the limits of
the same tribe, are not nearly so uniform in character,
as has often been said. Hottentot women offer certain

% M. de Quatrefages has given (' Anthropolog. Review.' Jan. 1889,
p. 22) an interesting account of the success and energy of the Paulistas
in Brazil, who are a much crossed race of Portuguese and Indians, with
amixture of the blood of other races.

VOL.I. Q
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peculiarities, more strongly marked than those occur-
ring in any other race, but these are known not to
be of congant occurrence. In the severa American
tribes, colour and hairyness differ consderably; as does
colour to a certain degree, and the shape of the features
gregtly, in the Negroes of Africa.The shape of the
skull varies much in some races;’® and 0 it is with
every other character. Now dl naturalists have learnt
by dearly-bought experience, how rash it is to attempt
to define species by the ad of inconstant characters.

But the most weighty of adl the arguments against
treating the races of man asdistinct pecies, is that they
graduate into each other, independently in many casss,
as far as we can judge, of their having intercrossed.
Man has been studied more carefully than any other
organic being, and yet there is the greatest possible
diversity amongst capable judges whether he should be
dased as asingle species or race, or astwo (Virey), as
three (Jacquinot), as four (Kant), five (Blumenbach),
sx (Buffon), seven (Hunter), eight (Agassiz), eeven
(Pickering), fifteen (Bory . Vincent), sixteen (Des
mouling), twenty-two (Morton), sixty (Crawfurd), or as
sixty-three, according to Burke” This diversity of
judgment does not prove that the races ought not to be
ranked as gpecies, but it shews that they graduate into
each other, and that it is hardly possble to discover
clear digtinctive characters between them.

Every naturalist who hashad the misfortune to under-

% For instance with the aborigines of America and Austrdlia  Prof.
Huxley says (' Transact. Internat. Congress of Prehist. Arch.' 1863, p.
105) that the skulls of many South Germans and Swiss are " as short
" and as broad as those of the Tartars™" &c.

¥ See a good discussion on this subject in Waitz, ' Introduct. to
Anthropology,” Eng. trandat. 1863 p. 198208, 227. | have taken
some of the above dtatements from H. Tuttle's ' Origin and Antiquity
of Physicd Man,' Boston, 1866, p. 35.
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take the description of a group of highly varying
organiams, has encountered cases (I speek after ex-
perience) precisaly likethat of man; and if of acautious
disposition, he will end by uniting dl the forms which
graduate into each other as a angle species; for he will
say to himsdf that he has no right to give namesto
objectswhich he cannot define.  Cases of this kind occur
in the Order which includes man, namely in certain
genera of monkeys; whilst in other genera, as in Cerco-
pithecus, mogt of the species can be determined with
certainty. In the American genus Cebus, the various
forms are ranked by some naturdists as species, by
others as mere geographica races. Now if numerous
gpecimens of Cebus were collected from dl parts of
South America, and those forms which, a present ap-
pear to be specificdly digtinct, were found to graduate
into each other by dose seps, they would be ranked by
most naturalists as merevarieties or races; and thus the
greater number of naturdists have acted with, respect
to the races of man. Neverthdess it must be confessed
that there are forms, at least in the vegetable king-
dom,®® which we cannot avoid naming as species, but
which are connected together, independently of inter-
crossing, by numberless gradations.

Some naturdists have lately employed the term
"sub-species’ to designate forms which possess many of
the characteristics of true spedies, but which hardly de-
serve 0 higharank. Now if we reflect on the weighty
arguments, above given, for raisng the races of man to
the dignity of spedies and the insuperable difficulties
on the other dde in defining them, the term " sub-

B Prof. N&gdi has carefully described severd striking casss in his
' Botanische Mittheilungen,' B. ii. 1866, s 294-369. Prof. Asa Gray
has made andogous remarks on some intermediate forms in the Com-
positeedf N, America,

Q2
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gpecies™ might here be used with much propriety. But
from long habit the term "race" will perhaps dways
be employed. The choice of terms is only so far im-
portant as it is highly desirable to use, as far as that
may be possble, the same terms for the same degrees of
difference. Unfortunately this is rarely possible; for
within the same family the larger genera generaly
include dosdy-dlied forms, which can be distinguished
only with much difficulty, whilst the smdler genera
include forms that are perfectly distinct; yet al must
equally be ranked as species S0 again the species
within the same large genus by no means resemble
eech other to the same degree: on the contrary, in
most cases some of them can be arranged in little groups
round other pedies, like satdlites round planets”

The question whether mankind conssts of one or
severd gpedies has of late years been much agitated by
anthropologists, who are divided into two schools of
monogenists and polygenists.  Those who do not admit
the principle of evolution, must look at species ether
a sepaate cregtions or as in some manner distinct
entities; and they must decide what forms to rank as
species by the andogy of other organic beings which
are commonly thusreceived. Buit it is a hopeess en-
deavour to decide this point on sound grounds, until
some definition of the term "species' is generdly ac-
cepted; and the definition must not include an element
which cannot possbly be ascertained, such as an act of
cregtion. We might as well attempt without any defi-
nition to decide whether a certain number of houses
should be cdled avillage, or town, or city. We have a
practica illugtration of the difficulty in the never-

©* Origin of Species, 5th edit. p. 68.
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ending doubts whether many closdy-dlied mammals,
birds, insects, and plants, which represent eech other in
North America and Europe, should be ranked species
or geographica races; and so it is with the productions
of many idands situated at some little distance from the
nearest continent.

Those naturdlists, on the other hand, who admit the
principle of evolution, and this is now admitted by the
greater number of rising men, will feel no doubt that
al the races of man are descended from a single primi-
tive stock; whether or not they think fit to designate
them as distinct species, for the sake of expressing their
amount of difference®® With our domestic animals the
question whether the various races have arisen from
one or more species is different. Although al such
races, as well as al the natural species within the same
genus, have undoubtedly sprung from the same primi-
tive stock, yet it is a fit subject for discusson, whether,
for ingtance, dl the domestic races of the dog have
acquired their present differences since some one species
was first domesticated and bred by man; or whether they
owe some of their characters to inheritance from distinct
species, which had aready been modified in a state of
nature. With mankind no such question can arise, for
he cannot be sad to have been domesticated a any
particular period.

When the races of man diverged at an extremely
remote epoch from their common progenitor, they will
have differed but little from each other, and been few
in number; consequently they will then, as far as their
distinguishing characters are concerned, have had less
clam to rank as distinct species, than the existing so-

2 See Prof. Huxley to this effect in the ' Fortnightly Review,' 1865,
p. 275.
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cdled races. Neverthdess such early races would per-
haps have been ranked by some naturdigts as distinct
ecies 0 arbitrary is the term, if thelr differences,
dthough extremely dight, had been more congtant than
a present, and had not graduated into each other.

It is however, posible though far from probable,
that the early progenitors of man might &t first have
diverged much in character, until they became more
unlike each other than are any exigting races; but that
subsequently, as suggested by Vogt,? they converged
in character. When man sdects for the same object
the offspring of two didtinct goecies, he sometimes
induces, as far as generd appearance is concerned,
a condderable amount of convergence. This is the
ease, as shewn by Von Nathusius® with the improved
breeds of pigs, which are descended from two digtinct
species; and in a less well-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 semnopithecus; the chimpanzee
a highly developed macacus; and the gorilla a highly
developed mandrill. If this concluson, which rests
dmog exclusvely on brain-characters, be admitted,
we should have a case of convergence a least in
externa characters, for the anthropomorphous gpes are
certainly more like each other in many points than
they are to other gpes. All andogicad resemblances,
as of a whae to a fish, may indeed be sad to be
eases of convergence, but this term has never been
gpplied to superficid and adaptive resemblances. It

2L | ectures on Man,' Eng. trandat. 1864, p. 468.

2 ' Dje Racen des Schweines' 1860, s 46. ' Vorstudien fur Ge-
schichte, &c., Schweineschéadel,' 1864, s 104, With respect to cattle,
see M. de Quatrefages,' Unité de I'Epéce Humaine,' 1861, p. 119,
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would be extremely rash in mogt cases to attribute to
convergence dose smilarity in many points of struc-
ture in beings which had once been widely different.
The form of a crystd is determined soldy by the
molecular forces, and it is not surprising that dissmilar
bgances should sometimes assume the same form;
but with organic beings we should bear in mind that
the form of each depends on an infinitude of complex
relations, namely on the variations which have arisen,
these being due to causesfar too intricate to be followed
out,—on the nature of the variations which have been
preserved, and this depends on the surrounding physica
conditions, and in a ill higher degree on the sur-
rounding organisms with which each has come into
competition—and lastly, on inheritance (in itsef a
fluctuating element) from innumerable progenitors, dl
of which have had their forms determined through
equally complex rdations. It appears utterly incredible
that two organisms, if differing in a marked manner,
should ever afterwards converge so dosdy as to lead
to a near gpproach to identity throughout their whole
organisation.  In the case of the convergent pigs above
referred to, evidence of their descent from two primitive
stocks s gill plainly retained, according to Von Nathu-
Sus, in certain bones of their skulls.  If the races of man
were descended, as supposed by some naturadists, from
two or more distinct species, which had differed as much,
or nearly as much, from each other, as the orang differs
from the gorilla, it can hardly be doubted that marked
differences in the structure of certain bones would il
have been discoverable in man as he now exids.

Although the existing races of man differ in many
respects, as in colour, hair, shape of skull, proportions
of the body, &c., yet if their whole organisation be taken
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into consideration they are found to resamble eech
other closdly in a multitude of points. Many of these
points are of so unimportant or of so singular a nature,
that it is extremely improbable that they should have
been independently acquired by aboriginally digtinct
gpecies or races. The same remark holds good with
equa or greater force with respect to the numerous
points of mental similarity between the most distinct
races of man. The American aborigines, Negroes and
Europeans differ as much from each other in mind as any
three races that can be named; yet | 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 to ours; and 0
it was with a full-blooded negro with whom | happened
once to be intimate.

He who will carefully read Mr. Tylor's and Sir
J. Lubbock's interesting works™ can hardly fail to be
deeply impressed with the dose smilarity between
the men of dl races in tastes, digpositions and habits.
Thisis shewn by the pleasure which they dl takein
dancing, rude music, acting, painting, tattooing, and
otherwise decorating themselves—in their mutual
comprehension of gesture-language—and, as | shdl be
able to shew in a future essay, by the same expresson
in their features, and by the same inarticulate cries,
when they are excited by various emotions. This
similarity, or rather identity, isstriking, when contrasted
with the different expressons which may be observed
in distinct soecies of monkeys. There is good evi-
dence that the art of shooting with bowsand arrows has
not been handed down from any common progenitor of

% Tylor's' Early History of Mankind,' 1865; for the evidence with
respect to gesture-language, see p. 54. Lubbock's ' Prehigtoric Times,'
2nd edit. 1869.
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mankind, yet the stone arrow-heads, brought from the
mogt distant parts of the world and manufactured at the
most remote periods, are, as Nilsson has shewn,® amost
identical; and this fact can only be accounted for by
the various races having smilar inventive or menta

powers.  The same observation has been made by

archamlogists »° with respect to certain widdy-prevaent

ornaments, such as zigzags, &c.; and with respect to
various simple beliefs and customs, such as the burying
of the dead under megdlithic structures. | remember
observing in South America,® that there, asin so many
other parts of the world, man has generadly chosen the
summits of lofty hills, on which to throw up piles of

stones, either for the sake of recording some remarkable
event, or for burying hisdead.

Now when naturalists observe a close agreement in
numerous small details of habits, tastes and dispostions
between two or moredomestic races, or between nearly-
dlied natural forms, they use this fact as an argument
that dl are descended from a common progenitor who
was thus endowed; and consequently that dl should be
classed under the same species.  The same argument
may be applied with much force to the races of man.

As it is improbable that the numerous and unim-
portant points of resemblance between the severa races
of man in bodily structure and mental faculties (I do
not here refer to similar customs) should al have been
independently acquired, they must have been inherited
from progenitors who were thus characterised. We
thus gain some insight into the early state of man,

2 ' The Primitive Inhabitants of Scandinavia' Eng. trandat. edited
by Sr J. Lubbock, 1868, p. 104.
% Hodder M. Westropp, on Cromlechs, &c., ' Journal of Ethno-
IO%LCd Soc.' as given in 'Scientific Opinion,’ June 2nd, 1869, p. 3.
" Journal of Researches: Voyage of the "Beagle,"' p. 46.
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before he had spread step by step over the face of the
earth. The spreading of man to regions widdy sepa
rated by the sea, no doubt, preceded any considerable
amount of divergence of character in the severd races;
for otherwise we should sometimes meet with the same
race in distinct continents; and this is never the case
Sr J. Lubbock, after comparing the arts now practised
by savages in dl parts of the world, specifies those
which man could not have known, when he first wan-
dered from his origina birth-place; for if once learnt
they would never have been forgotten?  He thusshews
that "the spear, which is but a development of the
" knife-point, and the club, which is but along hammer,
" are the only things left." He admits, however, that
the art of making fire probably had aready been dis
covered, for it is common to dl the races now exigting,
and was known to the ancient cave-inhabitants of
Europe. Perhaps the art of making rude canoes or
rafts was likewise known; but as man existed at a re-
mote epoch, when the land in many places stood a a
very different level, he would have been e, without
the ad of canoes, to have soread widely.  Sir J. Lubbock
further remarks how improbable it is that our earliest
ancestors could have "counted as high as ten, consider-
" ing that so many races now in existence cannot get
" beyond four." Neverthdess, a this early period, the
intellectua and socid faculties of man could hardly have
been inferior in any extreme degree to those now pos
sesed by the lowest savages; otherwise primeva man
could not have been s eminently successful in the
gruggle for life, as proved by his ealy and wide
diffusion.

From the fundamental differences between certain

' Prehistoric Times,' 1869, p.574.
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languages, some philologists Lave inferred that when
man first became widely diffused he was not a speaking
animal; but it may be suspected that languages, far
less perfect than any now spoken, aided by gestures,
might have been used, and yet have left no traces
on subsequent and more highly-developed tongues.
Without the use of some language, however imperfect,
it appears doubtful whether man's intellect could have
risen to the standard implied by his dominant position
a an early period.

Whether primeval man, when he possessed very few
arts of the rudest kind, and when his power of language
was extremey imperfect, would have desarved to be
cdled man, must depend on the definition which we
employ. In a series of forms graduating insensibly
from some ape-like creature to man as he now exigts,
it would be impossible to fix on any definite point when
the term "man" ought to beused. Buit this is amatter
of very little importance. So again it is dmost a
matter of indifference whether the so-cdled races of
man are thus designated, or are ranked as pecies
or sub-species;, but the latter term appears the most
appropriate.  Finaly, we may conclude that when
the principles of evolution are generaly accepted, as
they surely will be before long, the dispute between the
naonogenists and the polygenists will die a slent and
unobserved desath.

One other question ought not to be passed over
without notice, namely, whether, as is sometimes
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 from a single
pair possesing some new character, or even from a
singleindividual thus characterised, by carefully match-



236 THE DESCENT OF MAN. PaRT 1.

ing the varying offspring; but most of our races have
been formed, not intentionaly from a sdected pair,
but unconscioudy by the preservation of many indi-
viduals which have varied, however dightly, in some
useful or desred manner. If in one country stronger
and heavier horses, and in another country lighter and
fleeter horses, were habitualy preferred, we may fed
sure that two distinct sub-breeds would, in the course
of time, be produced, without any particular pairs
or individuals having been separated and bred from
in either country. Many races have been thus formed,
and their manner of formation is closdly analogous with
that of natural species We know, dso, that the
horses which have been brought to the Fakland
Idands have become, during successve generations,
smdler and wesker, whilst those which have run wild
on the Pampas have acquired larger and coarser
heads;, and such changes are manifestly due, not to
any one pair, but to dl the individuas having been
subjected to the same conditions, aded, perhaps, by
the principle of reverson. The new sub-breeds in
none of these cases are descended from any single
pair, but from many individuals which have varied in
different degrees, but in the same genera manner;
and we may conclude that the races of man have been
similarly produced, the modifications being either the
direct result of exposure to different conditions, or the
indirect result of some form of sdection. But to this
latter subject we shal presently return.

On the Extinction of the Races of Man.—The partia
and complete extinction of many races and sub-races
of man are higoricaly known events. Humboldt saw
in South America a parrot which was the sole living
creature that could speak the language of alod tribe.
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Ancient monuments and stone implements found in
al parts of the world, of which no tradition is pre-
served by the present inhabitants, indicate much
extinction. Some smal and broken tribes, remnants
of former races, dill survive in isolaed and gene
rally mountainous didricts. In Europe the ancient
races were al, according to Sehaaffhausen,?® " lower in
" the scde than the rudest living savages;” they must
therefore have differed, to a certain extent, from any
exiging race. The remains described by Professor
Broce® from Les Eyzies, though they unfortunately
appear to have belonged to a single family, indicate a
race with a most singular combination of low or sSimious
and high characteridics, and is "entirely different
" from any other race, ancient or modern, that we have
"ever heard of" It differed, therefore, from the qua
ternary race of the caverns of Belgium.

Unfavourable physica conditions appear to have had
but little effect in the extinction of races® Man has
long lived in the extreme regions of the North, with
no wood wherewith to make his canoes or other imple-
ments, and with blubber aone for burning and giving
him warmth, but more especidly for melting the snow.
In the Southern extremity of America the Fuegians
survive without the protection of clothes, or of any
building worthy to be caled ahove. In South Africa
the aborigines wander over the most arid plains, where
dangerous beasts abound. Man can withstand the
deadly influence of the Tera a the foot of the Hima
laya, and the pedtilentia shores of tropica Africa

% Trandation in * Anthropological Review, Oct. 1868, p. 43L

® Transact. Internat. Congress of Prehistoric Arch.' 1868, p. 172
175, See ds0 Broca (trandation) in ' Anthropologica Review,' Oct.
1868, p. 410.

0Dr. Gerland, ' Ueber das Aussterben der Naturvolker,' 1868 s 82.
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Extinction follows chiefly from the competition of
tribe with tribe, and race with race. Various checks
are aways in action, as secified in a former chapter,
which serve to keep down the numbers of eech savage
tribe—such as periodica famines, the wandering of
the parents and the consequent deaths of infants, pro-
longed suckling, the stedling of women, wars, accidents,
sckness licentiousness, especidly infanticide, and,
perhaps, lessened fertility from less nutritious food, and
many hardships. If from any cause any one of these
checks is lessened, even in a dight degree, the tribe
thus favoured will tend to increase; and when one
of two adjoining tribes becomes more numerous and
powerful than the other, the contest is soon settled by
war, daughter, cannibdism, davery, and absorption.
Even when a weaker tribe is not thus abruptly swept
away, if it once beglnsto decreasa it generdly goes on
decreasing until it is extinct.®

When civilised nations come into contact with bar-
barians the struggle is short, except where a deadly dli-
mate givesitsadto the nativerace. Of the causeswhich
lead to the victory of civilised nations, some are plain
and somevery obscure. 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 are highly destructive; and it appears
that in every nation a new disease causes much desth,
until those who are mogt susoeptlble to its destructive
influence are gradually weeded out;* and 0 it may be
with the evil effects from spirituous liquors, as well as
with the unconquerably strong taste for them shewn by
0 many savages. It further gopears, mysterious as is

31 Gerland (ibid. s 12) gives factsin support of this statement.
® See remarks to this effect in Sir H. Holland's ' Medical Notes and
Reflections,' 1839, p. 390.
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the fact, that the first meetl ng of distinct and separated
people generates disease®  Mr. Sproat, who in Van-
couver Idand dosdy attended to the subject of extinc-
tion, believes that changed habits of life, which aways
follow from the advent of Europeans, induces much ill-
hedth. He lays, ds0, great stress on 0o trifling a cause
as that the natives become " bewildered and dull by the

" new life around them; they lose the motlves for exer-
" tion, and get no new ones in their place"*

The grade of civilisation seems a most important
element in the success of nations which, come in compe-
tition. A few centuries ago Europe feared the inroads
of Eagtern barbarians; now, any such fear would be ridi-
culous. It is amore curious fact, that savages did not
formerly waste away, as Mr. Bagehot has remarked,
before the dasscd nations, as they now do before
modern civilised nations;, had they done s, the old
moralists would have mused over the event; but there
isno lament in any writer of that period over the perish-
ing barbarians®

Although the gradua decrease and fina extinction
of the races of man is an obscure problem, we can see
that it depends on many causes, differing in different
places and at different times. It is the same difficult
problem as that presented by the extinction of one of
the higher animas—of the fossl horse, for ingance,
which disappeared from South America, soon afterwards
to be replaced, within the same didtricts, by countless
troops of the Spanish horse.  The New Zealander seems

® | havecollected (' Journal of Researches, Voyageof the " Beagle,"
p. 435) a good many cases beenng on this subject: see ds0 Gerland,
|b|d s 8 Poepplg speeksof the " breath of civilisation as poisonous
to savages”
% Sproat, Scen& and Studies of Savage Life,' 1868, p. 284.
% Bagehot, " Physics and Politics” ' Fortnightly Review,' April 1,
1868, p.455.
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conscious of this paralelism, for he compares his future
fate with that of the native rat amost exterminated by
the European rat. The difficulty, though gresat to our
imagination, and redlly greet if we wish to ascertain
the precise causes, ought 'not to be o to our reason,
aslong as we keep steadily in mind that the increase of
each species and each race is constantly hindered by
various cheeks; =0 that if any new cheek, or cause of
destruction, even a dight one, be superadded, the race
will surdy decrease in number; and as it has every-
where been observed that savages are much opposed to
any change of habits, by which means injurious checks
could be counterbalanced, decreasng numbers will
sooner or later leed to extinction; the end, in most
caxs, being promptly determined by the inroads of
increasing and conquering tribes.

On the Formation of the Races of Man.—It may be
premised that when we find the same race, though
broken up into distinct tribes, ranging over a great
area, as over America, we may attribute their genera
resemblance to descent from a common stock.  In some
cases the crossing of races dready digtinct has led to
the formation of new races. The singular fact that
Europeans and Hindoos, who belong to the same Aryan
gock and spesk a language fundamentally the same,
differ widely in gppearance, whilst Europeans differ
but little from Jews, who belong to the Semitic stock
and spesk quite another language, has been accounted
for by Broca® through the Aryan branches having been
largely crossed during their wide diffusion by various
indigenous tribes. When two races in dose contact

3B u

On Anthropology,” trandation, ' Anthropolog. Review," Jan.
188 p. B
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aoss, the first result is a heterogeneous mixture :
thus Mr. Hunter, in describing the Santdi or hill-
tribes of India, says that hundreds of imperceptible
gradations may be traced " from the black, squat tribes
" of the mountains to the tall olive-coloured Brahman,
" with his intellectua brow, cdm eyes and high but
"narrow head;" 0 that it is necessary in courts of
justice to ask the witnesses whether they are Santdis
or Hindoos® Whether a heterogeneous people, such
as the inhabitants of some of the Polynesian idands,
formed by the crossing of two digtinct races, with few
or no pure members left, would ever become homo-
geneous, is hot known from direct evidence. But as
with our domegticated animals, a crossed breed can
certainly, in the course of afew gengations, be fixed
and made uniform by careful sdection® we may infer
that the free and prolonged intercrossing during many
generations of a heterogeneous mixture would supply
the place of sdection, and overcome any tendency to
reversion, 0 that a crossad race would ultimately be-
come homogeneous, though it might not partake in an
equd degree of the characters of the two parent-races.
Of dl the differences between the races of man, the
colour of the skin is the most conspicuous and one of
the best marked. Differences of this kind, it was for-
merly thought, could be accounted for by long expo-
sure under different climates, but Pdlas first shewed
that this view is not tenable, and he has been followed
by dmost dl anthropologists® The view has been

5" ' The Annals of Rural Bengdl,' 1853 p. 134
= S'BTheVa'iation of Animas and Plants under Domestication,’ vol.
1. p. 9o,

® Pdlas, ' Act. Acad. . Petersburgh,’ 1780, part ii p. 69. He
was followed by Rudolphi, in his ' Beytrage zur Anthropologie,' 1812
An excdlent summary of the evidence is given by Godron, 'De
I'Espece,’ 1859, vol. ii. p. 246, &c.

VOL.I. R
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rejected chiefly because the distribution of the varioudy
coloured races, most of whom must have long inhabited
their present homes, does not coincide with correspond-
ing differences of dimate. Weight must dso be given
to such cases as that of the Dutch families, who, as
we hear on excdlent authority,® have not undergone
the least change of colour, after residing for three car
turies in South Africa The uniform appearance in
various parts of the world of gypsies and Jews, though
the uniformity of the latter has been somewhat exagge-
rated,” is likewise an argument on the same side. A
very damp or a very dry amosphere has been supposed
to be more influential in modifying the colour of the
skin than mere heat; but as D'Orbigny in South
America, and Livingstone in Africa, arrived a diame-
trically opposite conclusions with respect to dampness
and dryness, any conclusion on this head must be con-
Sdered as very doubtful

Various facts, which | have dsewhere given, prove
that the colour of the skin and hair is sometimes corre-
lated in a surprisng manner with a complete immunity
from the action of certain vegetable poisons and from
the attacks of certain paradtes. Hence it occurred to
me, that negroes and other dark races might have
acquired their dark tints by the darker individuds
exgping during a long series of generations from
the deadly influence of the miasmas of their native-
countries.

| afterwards found that the same idea had long ago

4;'; Sr Andrew Smith, as quoted by Knox, ' Races of Man," 1850,

“ See De Quatrefages on this head, 'Revue des Cours Scientifiques;
Oct. 17,1868, p. 73L

4 Livinggone's ' Travels and Researches in S Africa,’ 1857, p. 338,
329. D'Orbigny, as quoted by Godron, ' De I'Espéce,’ val. ii. p. 266.
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occurred to Dr. Wells®  That negroes, and even mulat-
toes are dmost completely exempt from the yelow-
fever, which is =0 destructive in tropica America, has
long been known* They likewise escape to a large
extent the fatal intermittent fevers that prevail aong,
at least, 2600 miles of the shores of Africa, and which
annualy cause one-fifth of the white sdtlers to die, and
another fifth to return home invdided® This immu-
nity in the negro seems to be partly inherent, de-
pending on some unknown peculiarity of conditution,
and partly the result of acclimatisation. Pouchet®
dates that the negro regiments, borrowed from the
Viceroy of Egypt for the Mexican war, which had been
recruited near the Soudan, escaped the yelow-fever
amost equaly well with the negroes originaly brought
from various parts of Africa, and accustomed to the
climate of theWes Indies. That acclimatisation plays
a part is shewn by the many cases in which negroes,
after having resided for some time in a colder climete,
have become to a certain extent ligble to tropicd
fevers® The nature of the climate under which the
white races have long resded, likewise has some in-
fluence on them; for during the fearful epidemic of
yellow-fever in Demerara during 1837, Dr. Blair found
that the death-rate of the immigrants was proportional

“ S apaper read before the Roya Soc. in 1813 and published in
his Essaysin 1818 | have given an account of Dr. Wells views in the
Historical Sketch (p. xvi) to my ' Origin of Species’ Various cases of
colour corrdlated with condtitutional peculiarities are given in my
"Variation of Animas under Domestication,' val. ii. p. 227, 335.

4 Sea for ingtance, Nott and Gliddon,’ Types of Mankind,' p. 68.

* Mgor Tulloch, in a paper read before the Statistica Sodety,
April 20th, 1840, and given in the ' Athensaum,' 1840, p. 353

46 ' The Plurdlity of the Human Race' (trandat), 1864, p. 60.

47 Quatrefages, 'Unité de I'Espéce Humaine,' 1861, p. 205. Wiaitz,
"Introduct. to Anthropology,' trandat. vol. i. 1863 p. 124. Living-
stone gives andogous casss in his' Travels!

R2
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to the latitude of the country whence they had come.
With the negro the immunity, asfar asit is the result
of acclimatisation, implies exposure during a prodigious
length of time; for the aborigines of tropica America,
who have resded there from time immemorial, are not
exempt from yellow-fever; and the Rev. B. Tristram
detes, that there are didtricts in Northern Africawhich
the native inhabitants are compdled annualy to leave,
though the negroes can remain with safety.

That the immunity of the negro is in any degree
correlated with the colour of his skin is a mere conjec-
ture: it may be corrdated with some difference in his
blood, nervous system, or other tissues Neverthdess,
from the facts above aluded to, and from some connec-
tion apparently existing between complexion and a
tendency to consumption, the conjecture seemed to me
not improbable. Consequently | endeavoured, with but
little success™ to ascertain how far it held good. The

% In the spring of 1862 | obtained permission from the Director-
Generd of the Medicd department of the Army, to transmit to the
surgeons of the various regiments on foreign sarvice a blank table,
with the following appended remarks, but | have received no returns.
" As severd well-marked cases have been recorded with our domestic
"animals of a relation between the colour of the dermal gppendages
" and the constitution; and it being notorious that there is some limited
" degree of rdaion between the colour of the races of man and the
" climate inhabited by them; the following investigation seems worth
" condderation. Namely, whether there is any relaion in Europeans
" between the colour of their hair, and their liability to the diseases of
" tropicd countries. If the surgeons of the severd regiments, when
" gtationed in unhealthy tropical didricts, would be o good as first to
" count, as a dandard of comparison, how many men, in the force
" whence the 9k are drawn, have dark and light-coloured hair, and
" hair of intermediate or doubtful tints; and if a similar account were
" kept by the same medicd gentlemen, of dl the men who suffered
" from mdarious and yelow fevers, or from dysentery, it would soon
" be apparent, after some thousand cases had been tabulated, whether
" there exigs any relation between the colour of the hair and congti-
" tutional lighility to tropical diseeses Perhaps no such relation would
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late Dr. Danidl, who had long lived on the West Coast
of Africa, told me that he did not bdievein any such
rdaion. Hewas himsdf unusudly fair, and had with-
dood the climate in a wonderful manner. When he
first arrived as a boy on the coad, an dld and expe-
rienced negro chief predicted from his appearance that
thiswould provethe case  Dr. Nicholson, of Antigua,
after having attended to this subject, wrote to me that
he did not think that dark-coloured Europeans escgped
the ydlow-fever better than those that were light-
coloured. Mr. J M. Harris dtogether denies® that
Europeans with dark hair withstand a hot climate
better than other men; on the contrary, experience has
taught him in making a sdlection of men for service
on the coagt of Africa to choose those with red hair.
Asfar, therefore, asthese dight indications serve, there
seems no foundation for the hypothess, which has been
accepted by severd writers, that the colour of the black
races may have resulted from darker and darker indi-
viduals having survived in grester numbers, during
their exposure to the fever-generating miasmas of their
native countries.

Although with our present knowledge we cannot
account for the strongly-marked differences in colour
between the races of man, ether through correation
with congtitutional peculiarities, or through the direct
action of climate; yet we must not quite ignore the

" be discovered, but the investigation is well worth making. In case
" any positive result were obtained, it might be of some practical use
"in sdecting men for any particular sarvice. Theoretically the result
" would be of high interest, as indicating one means by which arace
" of men inhabiting from a remote period an unhedthy tropica dimeate,
" might have become dark-coloured by the better preservation of dark-
" haired or dark-complexioned individuals during along successon of

" 2%enerati ons."

' Anthropol ogical Review,' Jan. 1866, p.xxi.
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latter agency, for there is good reason to believe that
some inherited effect is thus produced.”

We have seen in our third chapter that the condi-
tions of life, such as abundant food and generd comfort,
affect in a direct manner the development of the bodily
frame, the effects being transmitted. Through the
combined influences of climate and changed habits of
life, European settlers in the United States undergo, as
is generaly admitted, a dight but extraordinarily rapid
change of appearance. There is ds, a consderable
body of evidence shewing that in the Southern States
the housedaves of the third generation present a
markedly different appearance from the fidd-daves™

If, however, we look to the races of man, as distri-
buted over the world, we must infer that their charac-
terigtic 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
Esguimaux live exclusvely on animal food; they are
clothed in thick fur, and are exposed to intense cold
and to prolonged darkness; yet they do not differ in
any extreme degree from the inhabitants of Southern
China, who live entirdly on vegetable food and are ex-
posed dmost naked to a hot, glaring climate.  The un-
clothed Fuegians live on the marine productions of their
inhogpitable shores; the Botocudos of Brazil wander

% See for ingtance, Quatrefages (' Revue des Cours Scientifiques
Oct. 10, 1888 p. 724) on the effects of resdence in Abyssnia and
Arabia, and other analogous cases. Dr. Rolle ('Der Mensch, seine
Abstammung,’ &c., 1885, s 99) dates, on the authority of Khanikof,
that the greater number of German families settled in Georgia, have
acquired in the course of two generations dark hair and eyes. Mr. D.
Forbes informs me that the Quichuas in the Andes vary greatly in
colour, according to the position of the valleys inhabited by them.

5 Harlan, 'Medicd Researches,' p. 532. Quatrefages (' Unité de
I'Espece Humaine,' 1861, p. 128) has collected much evidence on this
head.
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about the hot forests of the interior and live chiefly on
vegetable productions; yet these tribes resemble each
other so cdlosdy that the Fuegianson board the " Beagle"
were mistaken by some Brazilians for Botocudos. The
Botocudos again, as well as the other inhabitants of
tropical America, are wholly different from the Negroes
who inhabit the opposite shores of the Atlantic, are
exposed to a nearly smilar climate, and follow nearly
the same habits of life.

Nor can the differences between the races of man be
accounted for, except to a quite inggnificant degree, by
the inherited effects of the increased or decreased use of
pats. Men who habitudly live in canoes, may have
their legs somewhat stunted; those who inhabit lofty
regions have their chests enlarged; and those who con-
gantly use certain sense-organs have the cavities in
which they are lodged somewhat increased in sze, and
their features consequently a little modified. With
civilised nations, the reduced sze of the jaws from
lessened use, the habitua play of different muscles
serving to express different emotions, and the increased
size of the brain from greater intelectua activity, have
together produced a consderable effect on their generd
appearance in comparison with savages® It is dso
possible that increased bodily stature, with no corre-
sponding increase in the size of the brain, may have
given to some races (judging from the previoudy ad-
duced cases of the rabbits) an elongated skull of the
dolichocephdic type.

Ladtly, the little-understood principle of correlation
will dmost certainly have come into action, as in the
case of great muscular development and strongly pro-

% See Prof. Schaaffhausen, trandat. in ' Anthropological Review,
Oct. 1868 p. 429.
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jecting supra-orbita ridges. It is not improbable that
the texture of the hair, which differs much in the dif-
ferent races, may stand in some kind of correaion with
the structure of the skin; for the colour of the hair
and skin are certainly corrdated, as is its colour and
texture with the Mandans® The colour of the skin
and the odour emitted by it are likewise in some man-
ner connected. With the breeds of shegp the number
of hairs within a given space and the number of the
excretory pores stand in some relation to each other.>
If we may judge from the anadlogy of our domedticaied
animals, many modifications of structure in man pro-
bably come under this principle of corrdlated growth.

We have now seen that the characteristic differences
between the races of man cannot be accounted for in a
satisfactory manner by the direct action of the condi-
tions of life, nor by the effects of the continued use of
parts, nor through the principle of corrdation. We
are therefore led to inquire whether dight individua
differences, to which man is eminently ligble, may
not have been preserved and augmented during a long
sxies of generations through natural sdection. But
here we are a once met by the objection that beneficia
variations adone can be thus preserved; and as far as
we are enabled to judge (although aways liable to
error on this head) not one of the externd differ-
ences between the races of man are of any direct or

% Mr. Catlin states (' N. American Indians' 3rd edit. 1842, val. i. p.
49) thet in the whole tribe of the Mandans, about onein ten or twelve
of the members of dl ages and both sexes have bright slvery grey hair,
which is hereditary. Now this hair is as coarse and harsh, asthat of
a horsg's mane, whilst the hair of other colours is fine and soft.

% On the odour of the skin, Godron, ' Sur I'Espéoe’ tom. ii. p. 217.
On the poresin the skin, Dr. Wilckens, ' Die Aufgaben der landwirth,
Zootachnik,'1869, s. 7.
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specid serviceto him.  The intellectua and mora or
socid faculties must of course be excepted from this re-
mark; but differences in these faculties can have had
little or no influence on externa characters. The vari-
ability of dl the characterigtic differences between the
races, before referred to, likewise indicates that these
differences cannot be of much importance; for, had
they been important, they would long ago have been
either fixed and preserved, or eiminated. In this
respect man resembles those forms, caled by naturalists
protean or polymorphic, which have remained extremely
variable, owing, asit seems to their variations being of
an indifferent nature, and consequently to their having
escaped the action of natural sdlection.

We have thus far been baffled in al our atempts
to account for the differences between the races of man;
but there remains oneimportant agency, namely Sexua
Sdection, which appears to have acted as powerfully
on man, as on many other animals. | do not intend
to assart that sexud sdection will account for dl the
differences between the races An unexplained res-
duum is left, about which we can in our ignorance
only say, that as individuals are continually born with,
for ingtance, heads a little rounder or narrower, and
with noses a little longer or shorter, such dight dif-
ferences might become fixed and uniform, if the un-
known agencies which induced them were to act in a
more congtant manner, aided by long-continued inter-
cossing.  Such modifications come under the provi-
siona dass, dluded to in our fourth chapter, which for
the want of a better term have been caled spontaneous
variaions. Nor do | pretend that the effects of sexua
sdection can be indicated with scientific precision; but
it can be shewn that it would be an inexplicable fact if
man had not been modified by this agency, which has
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acted o powerfully on innumerable animas, both high
and low in the scde It can further be shewn that the
differences between the races of man, asin colour, hairy-
ness, form of features, &c, are of the nature which it
might have been expected would have been, acted on by
sexua sdection.  But in order to treat this subject in a
fitting manner, | have found it necessary to pass the
whole animal kingdom in review; | have therefore de-
voted to it the Second Part of thiswork. At the dose
| shdl return to man, and, after attempting to shew
how far he has been modified through sexud sdection,
will give abrief summary of the chaptersin this First
Part.



Part I,

SEXUAL SELECTION.
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ParT II—SEXUAL SELECTION.

CHAPTER VIII.

PRINCIPLES OF SEXUAL SELECTION.

Secondary sexud characters— Sexud sdection — Manner of action
— Excess of mades — Polygamy — The mae done generdly
modified through sexud sdection— Eagerness of the mae—
Variability of the male— Choice exerted by the female— Sexud
compared with natural sdection— Inheritance, at corresponding
periods of life, at corresponding seasons of the year, and as limited
by sex — Relations between the severd forms of inheritance —
Causes why one sx and the young are not modified through
sexud selection— Supplement on the proportiond numbers of
the two sexes throughout the anima kingdom — On the limita-
tion of the numbers of the two sexes through natural sdlection.

WiTH animas which have their sexes separated, the
maes necessarily differ from the females in their organs
of reproduction; and these afford the primary sexud
characters.  But the sexes often differ in what Hunter
has caled secondary sexud characters, which are not
directly connected with the act of reproduction; for
instance, in the male possessing certain organs of sense
or locomation, of which the female is quite destitute, or
in having them more highly-developed, in order that
he may readily find or reach her; or again, in the mde
having specid organs of prehenson so as to hold her
securdy.  These latter organs of infinitely diversified
kinds graduate into, and in some cases can hardly be
diginguished from, those which are commonly ranked
as primary, such as the complex appendages at the
gpex of the abdomen in mae insects. Unless indeed
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we confine the term " primary " to the reproductive
glands, it is scarcdy possble to decide, as far as the
organs of prehenson are concerned, which ought to
be cdled primary and which secondary.

The femae often differs from the mae in having
organs for the nourishment or protection of her young,
as the mammary glands of mammas, and the ab-
domina sacks of the marsupids. The mde, do, in
ome few cases differs from the female in possessing
andogous organs, as the receptacles for the ova pos
s by the maes of certain fishes, and those tem-
porarily developed in certain male frogs. Femde bees
have a specid apparatus for collecting and carrying
pollen, and their ovipodtor is modified into a sting for
the defence of their larvae and the community.  In the
femdes of many insects the ovipositor is modified in
the most complex manner for the safe placing of the
egos  Numerous similar cases could be given, but they
do not here concern us. There are, however, other
sexud differences quite disconnected with the primary
organs with which we are more especidly concerned—
such as the greater Sze, strength, and pugnacity of the
mde, Ms wegpons of offence or means of defence
againg rivas, his gaudy colouring and various orna-
ments, his power of song, and other such characters.

Besdes the foregoing primary and secondary sexud
differences, the mae and femade sometimes differ in
gtructures connected with different habits of life, and
not at al, or only indirectly, related to the reproductive
functions. Thus the females of certain flies (Culicidee
and Tabanidad are blood-suckers, whilst the mdes live
on flowers and have their mouths destitute of man-
dibles! The maes alone of certain moths and of some

! Westwood, ' Modern Class of Insedts' vol. ii. 1840, p. 4L In
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crustaceans (eg. Tanas) have imperfect, closed mouiths,
and cannot feed. The Complemental maes of certain
cirripedes live like epiphytic plants either on thefemale
or hermaphrodite form, and are destitute of a mouth
and prehensle limbs. In these cases it is the mde
which has been modified and has log certain import-
ant organs, which the other members of the same
group possess  In other casss it is the female which
has logt such parts; for ingtance, the female glowworm
is destitute of wings, as are many female moths, some
of which never leave their cocoons  Many female para:
stic crustaceans have lost their natatory legs In
some weevil-beetles (Curculionided 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 andogous differences, is not a dl understood.
Differences of structure between the two sexesin rea
tion to different habits of life are generaly confined to
the lower animals; but with some few hirds the beak
of the mae differs from that of the female. No doubt
in mogt, but apparently not in al these cases the dif-
ferences are indirectly connected with the propagation
of the species. thus a female which has to nourish a
multitude of ova will require more food than the male,
and consequently will require specid means for procur-
ing it. A mde anima which lived for a very short
time might without detriment lose through disuse its
organs for procuring food; but he would retain his
locomotive organs in a perfect date, so that he might
reach the femde. The female, on the other hand,
might safely lose her organs for flying, swimming,

regard to the statement about Tanais, mentioned below, | am indebted
to Fritz Mller.

2 Kirby and Spence, ' Introduction to Entomology,’ vol. iii. 1826,
p. 309.
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or walking, if she gradually acquired habits which ren-
dered such powers usdess

We are, however, here concerned only with that kind
of selection, which | have caled sexud sdection. This
depends on the advantage which certain individuas have
over other individuas of the same sex and Spedies, in
excludve relation to reproduction. When thetwo sexes
differ in structure in relation to different habits of life,
as in the cases above mentioned, they have no doubt
been modified through natural sdection, accompanied
by inheritance limited to one and the same sx. So
again the primary sexud organs, and those for nourish-
ing or protecting the young, come under this same head;
for those individualswhich generated or nourished their
offspring best, would leave, cederis paribus, the greatest
number to inherit their superiority; whilst those which
generated or nourished their offspring badly, would leave
but few to inherit their weaker powers. As the male
hasto search for the female, he requires for this purpose
organs of sense and locomotion, but if these organs are
necessaxy for the other purposes of life, as is generdly
the case, they will have been developed through natural
section.  When the mae has found the femae he
sometimes absolutely requires prehendle organs to hold
her; thusDr. Wadlace informs me that the males of cer-
tain moths cannot unite with the femaes if ther tars
or feet are broken. The maes of many oceanic crustar
ceans havetheir legs and antennsemodified in an extra-
ordinary manner for the prehenson of the female;
hence we may suspect that owing to these animals
being washed about by the waves of the open seq, they
absolutely require these organs in order to propagate
their kind, and if so their development will have been
the result of ordinary or natural sdection.

When the two sexes follow exactly the same habits
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of life, and the male has more highly developed sense
or locomative organs than the female, it may be that
these in their perfected State are indispensable to the
male for finding the female; but in the vast majority
of cases they serve only to give one male an advan-
tage over ancother, for the less wdl-endowed maes,
if time were dlowed them, would succeed in pair-
ing with the females, and they would in al other
respects judging from the structure of the femae, be
equaly well adapted for their ordinary habits of life.
In such cases sexud sdection must have come into
action, for the males have acquired their present struc-
ture, not from being better fitted to survive in the
struggle for existence, but from having gained an ad-
vantage over other maes and from having transmitted
this advantage to their mae offspring done. 1t wasthe
importance of this distinction which led me to designate
this form of sdection as sexua sdection. So again,
if the chief sarvice rendered to the mae by his pre-
hendile organs is to prevent the escape of the female
before the arrival of other maes, or when assaulted by
them, these organs will have been perfected through
sexud sdection, that is by the advantage acquired by
certain maes over their rivads. But in most casss it
is scarcdly possible to distinguish between the effects
of natural and sexua sdection.  Whole chapters could
easly be filled with details on the differences between
the sexes in their sensory, locomotive, and prehensile
organs. As, however, these dructures are not more
interesting than others adapted for the ordinary pur-
poses of life, | shal dmost pass them over, giving only
afew ingances under each dass

There are many other structures and instincts which
must have been developed through sexud sdection—
such as the weapons of offence and the means of defence

VOL. I. S
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possessed by the maes for fighting with and driving
away their rivals—their courage and pugnacity—their
ornaments of many kinds—their organs for producing
vocd or instrumenta musc—and their glands for
emitting odours; mogt of these latter structures serv-
ing only to dlure or excite the femade. That these
characters are the result of sexua and not of ordinary
sdection is clear, as unarmed, unornamented, or un-
attractive males would succeed equaly wdl in the
battle for life and in leaving a numerous progeny, if
better endowed males were not present.  We may infer
that this would be the casg, for the females, which are
unarmed and unornamented, are able to survive and
procreate their kind. Secondary sexud characters of
the kind just referred to, will be fully discussed in the
following chapters, as they are in many respects in-
teresting, but more especidly as they depend on the
will, choice, and rivalry of the individuas of either sex.
When we behold two males fighting for the possession
of the femae, or severd male hirds displaying their
gorgeous plumage, and performing the strangest antics
before an assembled body of females, we cannot doubt
that, though led by instinct, they know what they are
about, and conscioudy exert their mental and bodily
powers.

In the same manner as man can improve the breed
of his game-cocks by the sdection of those birds which
are victorious in the cockpit, 0 it appears that the
drongest and mogt vigorous maes, or those provided
with the best wegpons, have prevailed under nature,
and have led to the improvement of the natural breed
or oecies.  Through repeated deadly contests, a dight
degree of variability, if it led to some advantage, how-
ever dight, would suffice for the work of sexud sdec-
tion; and it is certain that secondary sexud characters
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are eminently variable. In the same manner as man
can give beauty, according to hisstandard of taste, to his
male poultry—can give to the Sebright bantam a new
and degant plumage, an erect and peculiar carriage—
D0 it appears that in a state of nature female birds, by
having long sdected the more attractive maes, have
added to their beauty. No doubt this implies powers
of discrimination and taste on the part of the female
which will at first appear extremely improbable; but
| hope hereafter to shew that this is not the case

From our ignorance on severd points, the precise
manner in which sexual sdection acts is to a certain
extentuncertain. Neverthdess if those naturalists who
dready believe in the mutability of species, will read
the following chapters, they will, I think, agree with
me that sexud sdection has played an important part
in the higtory of the organic world. It is certain that
with amost dl animals there is a struggle between the
males for the possession of the femae.  This fact is 0
notorious that it would be superfluous to give ingtances.
Hence the femaes, supposing that their mental capecity
sufficed for the exertion of a choice, could select one out
of several mades. But in numerous casss it gppears as
if it had been specidly arranged that there should be
a struggle between many maes.  Thus with migratory
birds, the males generdly arrive before the femaes at
their place of breeding, 0 that many maes are ready
to contend for each femae. The bird-catchers assart
that this is invariably the case with the nightingae
and blackcap, as | am informed by Mr. Jenner Wair,
who confirms the statement with respect to the latter
Soecies.

Mr. Swaydand of Brighton, who hasbeen in the habit,
during the lagt forty years, of catching our migratory
birds on their first arriva, writes to me that he has

S 2
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never known the females of any species to arrive before
their maes. During one spring he shot thirty-nine
males of Ray's wegtail (Budytes Baii) before he saw a
single female. Mr. Gould has ascertained by dissection,
a he informs me, that mae snipes arive in this
country before the femades. In the case of fish, a the
period when the salmon ascend our rivers, themaesin
large numbers are ready to breed before the females.
So it apparently is with frogs and toads. Throughout
the great dass of insects the maes dmost aways
emerge from the pupa date before the other s, 0
that they generdly swarm for atime before any females
can be seen® The cause of this difference between
the males and femades in their periods of arrivd and
maturity is sufficiently obvious. Those maes which
annualy 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 smilar ingtincts and
conditutions. On the whole there can be no doubt thai
with dmogt dl animas, in which the sexes are separate,
there is a congantly recurrent struggle between the
males for the possesson of the females.

Our difficulty in regard to sexud sdection lies in
understanding how it is that the maes which conquer
other mades, or those which prove the most attractive
to the femdes, leave a greater number of offspring
to inherit their superiority than the beaten and less

% BEven with those of plantsin which the sexes are separate, themale
flowers are generdly mature before the femae.  Many hermaphrodite
plants are, as first shewn by C K. Sprengd, dichogamous, that is,
their male and female organs are not ready at the same time, s that
they cannot be sdf-fertilised. Now with such plants the pollen is
generdly mature in the same flower before the stigma, though there
are some exceptional species in which the female organs are mature
before the mae.
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attractive mades  Unless this result followed, the cha:
racters which gave to certain maes an advantage over
others, could not be perfected and augmented through
sexud Hection. When the sexes exis in exactly
equal numbers, the word-endowed maeswill ultimately
find females (excepting where polygamy prevails), and
leave as many offspring, equaly wel fitted for ther
generd habits of life, as the best-endowed maes. From
vaious facts and condderaions, | formerly inferred
that with mogt animas, in which secondary sexud
characters were wel developed, the males considerably
exceeded the females in number; and this does hold
good in some few cases  If the maes were to the
females as two to one, or as three to two, or even in
a omewhat lower ratio, the whole affair would be
simple; for the better-armed or more attractive males
would leave the largest number of offspring.  But after
investigating, as far as possble, the numerical propor-
tions of the sexes | do not bdieve that any great
inequality in number commonly exigs In most cases
sexud sdection appears to have been effective in the
following manner.

Let us take any species, a bird for ingance, and
divide the femaes inhabiting a didrict into two equa
bodies: the one condding of the more vigorous and
better-nourished individuas, and the other of the less
vigorous and hedlthy. The former, there can be little
doubt, would be ready to breed in the spring before the
others; and thisisthe opinion of Mr. Jenner Weir, who
has during many years carefully attended to the habits
of birds. There can dso be no doubt that the most
vigorous, hedthy, and best-nourished females would on
an average succeed in rearing the largest number of
offspring. The mdes, aswe have seen, are generdly
ready to breed before the females, of the maes the
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strongest, and with some species the best armed, drive
away the wesker maes, and the former would then
unite with the more vigorous and best-nourished fe-
mades, as these are the first to breed. Such vigorous
pairs would surely rear a larger number of offspring
than the retarded females, which would be compedlled,
supposing the sexes to be numericaly equd, to unite
with the conquered and less powerful males; and this
isdl that is wanted to add, in the course of successve
generdions, to the Sze strength and courage of the
maes, or to improve their weapons.

But in a multitude of cases the maes which conquer
other maes, do not obtain possession of the femaes,
independently of choice on the part of the latter. The
courtship of animalsis by no means so smple and short
an affair as might be thought. The femaes are most
excited by, or prefer pairing with, the more ornamented
males, or those which are the best songgters, or play the
best antics; but it is obvioudy probable, as has been
actualy observed in some cases, that they would at the
same time prefer the more vigorous and lively maes?
Thus the more vigorous femaes, which are the first to
breed, will have the choice of many males; and though
they may not always sdect the strongest or best armed,
they will sdlect those which are vigorous and well armed,
and in other respects the mogt attractive.  Such early
pairs would have the same advantage in rearing off-
spring on the female sde as above explained, and nearly
the same advantage on the mae sde  And this ap-
parently has sufficed during a long course of generations
to add not only to the strength and fighting-powers of

* 1 have recdved information, hereafter to be given, to this effect
with respect to poultry. Even with birds, such as pigeons, which
par for life, the femae, as | hear from Mr, Jenner Weir, will desert
her mate if he is injured or grows wesk.
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the maes, but likewise to their various ornaments or
other attractions.

In the converse and much rarer case of the males
sHecting particular femades, it is plain that those which
were the most vigorous and had conquered others, would
have the freest choice; anditisamost certain that they
would select vigorous as well as attractivefemaes. Such,
pairswould have an advantage in rearing offspring, more
especidly if the male had the power to defend the
female during the pairing-season, as occurs with some
of the higher animds, or aided in providing for the
young. The same principles would apply if both sexes
mutually preferred and sdected certain individuds of
the opposte sex; supposing that they sdected not only
the more attractive, but likewise the more vigorous
individuals.

Numerical Proportion of the Two Sexes— have
remarked that sexud sdection would be a smple
affair if the males condderably exceeded in number
the females. Hence | was led to invedtigate, as far
as | could, the proportions between the two sexes of
as many animals as possible; but the materids are
scanty. | will here give only a brief abdract of the
results, retaining the details for a supplementary dis-
cusson, 0 as not to interfere with the course of my
argument. Domedticated animals done afford the
opportunity of ascertaining the proportional numbers
at birth; but no records have been specidly kept for
this purpose. By indirect means, however, | have
collected a considerable body of datigticd data, from
which it agppears that with most of our domestic
animalsthe sexes are nearly equal at birth. Thuswith
race-horses, 25,560 births have been recorded during
twenty-one years, and the male births have been to the
female births as 97 to 100. With greyhounds the
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inequality is greater than with any other animal, for
during twelve years, out of 6878 hirths, the male births
have been as 1101 to 100 female births. It is however,
in some degree doubtful whether it is safe to infer that
the same proportiona numbers would hold good under
natural conditions as under domestication; for dight
and unknown differences in the conditions affect to a
certain extent the proportion of the sexes  Thus with
mankind, the male births in England are as 1045,
in Russa as 1089, and with the Jews of Livornia as
120 to 100 femaes. The proportion is dso mysterioudy
affected by the circumstance of the births being legiti-
mate or illegitimate.

For our present purpose we are concerned with the
proportion of the sexes, not at birth, but at maturity,
and this adds another element of doubt; for it is awell
ascatained fact that with man a considerably larger
proportion of maes than of females die before or during
birth, and during the first few years of infancy. So it
amogt certainly is with mae lambs, and o it may be
with the maes of other animas. The maes of some
animals kill each other by fighting; or they drive
each other about until they become greatly emaciated.
They mugt, aso, whilst wandering about in esger search
for the femdes, be often exposed to various dangers.
With many kinds of fish the maes are much smaller
than the femaes, and they are bdieved often to be
devoured by the latter or by other fishes. With some
birds the females appear to die in larger proportion
than the males. they are dso 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
activeand less rapidin their movementsthan the males,
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and would not be so well dble to escape from danger.
Hence, with animals in a state of nature, in order to
judge of the proportions of the sexes a maturity, we
must rely on mere estimation; and this, except perhaps
when the inequdlity is strongly marked, is but little
trustworthy. Neverthdess, as far as a judgment can
be formed, we may conclude from the facts given in the
supplement, that the males of some few mammals, of
many birds, of some fish and insects condderably
exced in number the femaes.

The proportion between the sexes fluctuates dightly
during successve years. thuswith race-horses, for every
100 femaes born, the males varied from 1041 in one
year to 9246 in another year, and with greyhounds from
1163 to B3 But had larger numbers been tabulated
throughout a more extensive area than England, these
fluctuations would probably have disappeared; and such
as they ae they would hardly suffice to lead under
a date of nature to the effective action of sexud sdec-
tion. Neverthdess with some few wild animas, the
proportions seem, as shewn in the supplement, to fluc-
tuate ether during different seesons or in different
locdities in a sufficient degree to lead to such action.
For it should be obsarved that any advantage gained
during certain years or in certain locdities by those
males which were able to conquer other maes, or were
the mog attractive to the femaes, would probably be
transmitted to the offspring and would not subsequently
be diminated. During the succeeding seasons, when
from the equdlity of the sxes every male was every-
where dble to procure afemae, the stronger or more
atractive maes previoudy produced would ill have
a leest as good a chance of leaving offspring as the
less drong or less atractive.

Polygamy.—The practice of polygamy leads to the
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same results as would follow from an actual inequality
in the number of the sexes, for if each mae secures
two or more femaes, many maes will not be able to
pair; and the latter assuredly will be the weaker or
less attractive individuals. Many mammals and some
few birds are polygamous, but with animals belonging to
the lower dasses | havefound no evidence of this habit.
The intellectual powers of such animds are, perhaps,
not sufficient to lead them to callect and guard aharem
of femades. That some relation exisds between poly-
gamy and the development of secondary sexud cha
racters, gppears nearly certain; and this supports the
view that a numerica preponderance of males would
be eminently favourable to the action of sexuad sdection.
Neverthedess many animals, especidly birds, which are
grictly monogamous, display strongly-marked secondary
sexud characters, whils some few animds, which are
polygamous, are not thus characterised.

We will first briefly run through the dass of mam-
mas, and then turn to birds. The gorilla seems to be
a polygamis, and the mae differs considerably from
the female; 0 it is with some baboons which live in
herds containing twice as many adult females as maes
In South America the Mycetes caraya presents well-
marked sexud differences in colour, beard, and vocd
organs, and the male generdly lives with two or three
wives. the mae of the Cebus capucinus differs some-
what from the femae, and appears to be polygamous®
Little is known on this head with respect to most other
monkeys, but some species are dtrictly monogamous.
The ruminants are eminently polygamous, and they

5 On the Gorilla, Savage and Wyman, * Boston Journal of Nat. Hist.'
vol. v. 184547, p. 423. On Cynocephalus, Brehm, ' Illust. Thierleben,’
B. i. 1864, s 7/. On Mycetes, Rengger, ' Naturgesch.: Sdugethiere
von Paraguay,’ 1830, s 14, 20. On Cebus, Brehm, ibid. s 108.
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more frequently present sexud differences than amost
any other group of mammals, especidly in their wegpons,
but likewise in other characters.  Mog desr, cattle, and
sheep are polygamous, as are most antelopes, though
some of the later ae monogamous. Sr Andrew
Smith, in speaking of the antdlopes of South Africa,
says that in herds of about a dozen there was rarely
more than one mature mae. The Adatic Antilope
saiga gppears to be the mog inordinate polygamist
in the world; for Pallas® gaes that the made drives
away dl rivas, and collects a herd of about a hundred,
condding of females and kids: the female is hornless
and has softer hair, but does not otherwise differ much
from the mae. The horse is polygamous, but, except
in his greater sze and in the proportions of his body,
differs but little from the mare.  The wild boar, in his
great tusks and some other characters, presents well-
marked sexud characters;, in Europe and in India he
leads a solitary life, except during the breeding-season;
but at this seeson he consorts in India with severd
femdes, as Sir W. Elliot, who has had large experience
in observing this animal, believes: whether this holds
good in Europe is doubtful, but is supported by some
statements.  The adult male Indian eephant, like the
boar, passes much of Ms time in solitude;, but when
asociating with others, "it is rare to find," as Dr.
Campbell dates " more than one male with a whole
" herd of femdes" The larger males expd or kill the
sndler and weaker ones.  The male differs from the
female by hisimmense tusks and greater Sze, strength,
and endurance; 0 great isthe difference inthese latter

® Pdlas, ' Spidlegia Zoolog.' Fesc. xii. 1777, p. 29. Sir Andrew
Smith, ' lllugtrations of the Zoology of S. Africa,' 1849, pl. 29, on the
Kobus. Owen, in his' Anatomy of Vertebrates (vol. iii. 1868 p. 633)

gives atable incidentally showing which species of Antelopes pair and
which are gregarious.
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respects, that the maes when caught are vaued at
twenty per cent. above the femaes.” With other pachy-
dermatous animals the sexes differ very little or not at
dl, and they are not, as far as known, polygamigs.
Hardly a single species amongs the Cheiroptera and
Edentata, or in the great Orders of the Rodents and
Insectivora, presents wel-developed secondary sexuad
differences; and | can find no account of any species
being polygamous, excepting, perhaps, the common rat,
the maes of which, as some rat-catchers affirm, live
with severa females.

The lion in South Africa, as | hear from Sr Andrew
Smith, sometimes lives with a single female, but gene-
rdly with more than one, and, in one case, was found
with as many as five femaes, so that he is polygamous.
He is asfar as| can discover, the sole polygamist in
the whole group of the terrestrid Carnivora, and he
aone presents well-marked sexud characters.  1If, how-
ever, weturn to the marine Carnivora, the case iswidely
different; for many species of seds offer, as we shdl
hereafter see, extraordinary sexua differences, and they
are eminently polygamous. Thus the male seade
phant of the Southern Ocean, aways possesses, accord-
ing to Péron, severd females, and the searlion of Forster
is sad to be surrounded by from twenty to thirty females.
In the North, the mae seabear of Sdler is accom-
panied by even a greater number of femades.

With respect to hirds, many species, the sexes of
which differ greatly from each other, are certainly
monogamous.  In Great Britain we see wel-marked
sexud differences in, for instance, the wild-duck which
pairs with a sngle female, with the common blackbird,

"Dr. Campbell, in 'Proc. Zoolog. Soc' 18689, p. 138 See d<0 an
interesting paper, by Lieut. Johngtone, in ' Proc. Asiatic Soc. of Bengal,’
May, 1863,
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and with the bullfinch which is sad to pair for life. So
it is as| am informed by Mr. Wdlace, with the Chat-
terers or Cotingidee of South America, and numerous
other birds. In severd groups | have not been able to
discover whether the species are polygamous or mono-
gamous. Leson says that birds of paradise, 0 re-
markable for their sexud differences, are polygamous,
but Mr. Wadlace doubts whether he had sufficient evi-
dence. Mr. Sdavin informs me that he has been led
to believe that humming-birds are polygamous. The
mae widow-bird, remarkable for his cauda plumes,
certainly seems to be a polygamist? | have been
assured by Mr. Jenner Weir and by others, that three
darlings not rarely frequent the same nest; but whether
this is a case of polygamy or polyandry has not been
ascertained.

The Gdlinacese present dmog as strongly marked
sexud differences as birds of paradise or humming-
birds, and many of the secies are, as is well known,
polygamous; others being strictly monogamous. What
a contragt is presented between the sexes by the poly-
gamous peacock or pheasant, and the monogamous
guinea-fowl or partridgel Many sSmilar cases could
be given, as in the grouse tribe, in which the males
of the polygamous capercailzie and black-cock differ
greatly from the females, whilst the sexes of the mono-
gamous red grouse and ptarmigan differ very little.
Amongst the Cursores, no great number of species
offer strongly - marked sexud differences, except the
bustards, and the great bustard (Otis tarda), is sad to

8" Thelbis' vol. iii. 1861, p. 133 on the Progne Widow-bird. See
dso on the Vidua axillaris, ibid. vol. ii. 1860, p. 211 On the poly-
gamy of the Capercailzie and Grest Bustard, see L. Lloyd, ' Game Birds
of Sweden," 1867, p. 19, and 182 Montagu and Sdby spesk of the
Black Grouse as polygamous and of the Bed Grouse as monogamous.
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be polygamous. With the Gralatores, extremey few
soedies differ sexudly, but the ruff (Machetes pugnax)
affords a strong exception, and this spedies is bdieved
by Montagu to be a polygamis. Hence it appears
that with birds there often exigs a dose rdation
between polygamy and the development of strongly-
marked sexud differences. On asking Mr. Bartlett, at
the Zoologicd Gardens, who has had such large ex-
perience with birds, whether the male tragopan (one of
the Gdlinacesd was polygamous, | was struck by Ms
answering, "l do not know, but should think so from
" his splendid colours™

It deserves notice that the ingtinct of pairing with a
sngle female is easly logt under domedtication. The
wild-duck is dtrictly monogamous, the domestic-duck
highly polygamous. The Rev. W. D. Fox informs me
that with some half-tamed wild-ducks, kept on a large
pond in Ms neighbourhood, so many mallards were shot
by the gamekeeper that only one was left for every
sven or eght females;, yet unusudly large broods
were reared. The guinea-fowl is grictly monogamous,
but Mr. Fox finds that his birds succeed best when he
kegps one cock to two or three hens® Canary-birds
pair in a gate of nature, but the breeders in England
successfully put one male to four or five females, never-
theless the first femde, as Mr. Fox has been assured,
is done treated as the wife, she and her young ones
being fed by him; the others are treated as concubines.
| have noticed these casss, as it renders it in some
degree probable that monogamous spedies, in a state of
nature, might readily become either temporarily or per-
manently polygamous.

® The Rev. E. S Dixon, however, spesks positively (* Ornamental
Poultry,” 1848, p. 76) about the eggs of the guinea-fowl being infertile
when more than one female is kept with the same mae.
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With respect to reptiles and fishes, too little is known
of their habits to enable us to spesk of their marriage
arrangements. The stickle-back Gasterosteus), however,
is said to be a polygamist;® and the male during the
breeding-season differs congpicuoudy from the female.

To sum up on the means through which, as far as
we can judge, sexua sdection has led to the develop-
ment of secondary sexua characters. It has been shewn
that the largest number of vigorous offspring will be
reared from the pairing of the strongest and best-armed
males, which have conquered other mdes, with the
most vigorous and best-nourished femades, which are
the first to breed in the soring. Such femaes, if
they sdect the more attractive, and a the same time
vigorous, maes, will rear a larger number of offspring
than the retarded females, which must pair with the
less vigorous and less attractive mdes. So it will be
if the more vigorous males sdect the more attractive
and a the same time healthy and vigorous females;
and this will especidly hold good if the male defends
the female, and ads in providing food for the young.
The advantage thus gained by the more vigorous pairs
in rearing a larger number of offspring has apparently
sufficed to render sexuad sdection efficient. But alarge
preponderance in number of the maes over the females
would be ill more efficient; whether the preponder-
ance was only occasonal and locd, or permanent;
whether it occurred at birth, or subsequently from the
greater destruction of the females; or whether it in-
directly followed from the practice of polygamy.

The Male generally more modified than the Female—
Throughout the animal kingdom, when the sexes differ

 Noel Humphreys, ' River Gardens;' 1857.
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from each other in externa appearance, it isthe mae
which, with rare exceptions, has been chiefly modified;

for the female 4ill remains more like the young of her
own species, and more like the other members of the
same group. The cause of this seems to lie in the
males of dmog dl animas having stronger passions
than the femaes. Hence it is the maes that fight
together and seduloudy display their charms before
the females; and those which are victorious transmit
their superiority to their mae offspring. Why the
males do not transmit their characters to both sexes
will hereafter be consdered. That the maes of dl

mammals eagerly pursue the females is notorious to
every one. S0 it is with birds, but many male birds
do not 0 much pursue the femae, as display their
plumage, perform strange antics, and pour forth their
ong, in her presence. With the few fish which have
been observed, the male ssems much more eager than
the female; and 0 it is with dligators, and apparently
with Batrachians. Throughout the enormous dass of
insects, as Kirby remarks™ " the law is that the mae
" shdl s2ek the femde  With spiders and crustaceans,
as | hear from two great authorities, Mr. Blackwall and
Mr. C. Spence Bate, the males are more active and more
erratic intheir habitsthan thefemales. Withinsectsand
crustaceans, when the organs of sense or locomotion are
present in the one sex and absent in the other, or when,
asisfrequently the case, they are more highly developed
inthe onethan the ather, it isdmost invariably the male,
asfar as| can discover, which retains such organs, or has
them most developed; and this shews that the male is
the more active member in the courtship of the sexes

% Kirby and Spence, ' Introduction to Entomology,’ vol. iii. 1826,
42

p. 342.
2 One parasitic Hymenopterous insect (Westwood, Modern Class,
of Insects val. ii. p. 160) forms an exception to the rule, as the mae
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The female, on the other hand, with the rarest excep-
tion, is less eager than the mae. As the illustrious
Hunter™ long ago observed, she generdly " requires to
" be courted;" she is coy, and may often be seen en-
deavouring for a long time to escape from the mae.
Every one who has attended to the habits of animals
will be adle to cdl to mind instances of this kind.
Judging from various facts, hereafter to be given, and
from the results which may fairly be attributed to
sexud sdection, the femae, though comparatively
passve, generdly exerts some choice and acoepts one
male in preference to others. Or she may accept, as
gppearances would sometimes lead us to bdieve, not
the male which is the mogt attractive to her, but the
one which is the leest distasteful. The exertion of
some choice on the part of the female seems dmost as
generd alaw as the eagerness of the mae.

We are naturaly led to enquire why the maein o
many and such widdy diginct dasses has been ren-
dered more eager than the female, 0 that he searches
for her and plays the more active part in courtship.
It would be no advantage and some loss of power if
both sexes were mutually to search for each other; but
why should the mae amost always be the seeker ?
With plants, the ovules after fertilisation have to be
nourished for a time; hence the pollen is necessarily
brought to the female organs—being placed on the
gigma, through the agency of insects or of the wind,

has rudimentary wings, and never quits the cdl in which it is born,
whilgt the femae has well-developed wings. Audouin bedlieves that
the females are impregnated by the maes which are born in the same
cdiswith them; but It is much more probable that the femaes visit
other cdls and thus avoid dose interbreeding. We shdl hereefter
meet with a few exceptiond cases, in various dasss in which the
female, instead of the malg, is the seeker and wooer.

' Essays and Observations,' edited by Owen, vol. i. 1861, p. 194

VOL. 1. T
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or by the spontaneous movements of the stamens, and
with the Algee &c., by the locomotive power of the
antherozooids.  With lowly-organised animals perma
nently affixed to the same spot and having their sexes
separate, the mae dement is invariably brought to
the female; and we can s the reason; for the ova
even if detached before being fertilised and not re-
quiring subsequent nourishment or protection, would
be, from their larger relative Sze, less eadly transported
than the male dement. Hence plants** and many of
the lower animds are, in this regpect, andogous. In
the case of animas not affixed to the same spot, but
enclosed within a shdl with no power of protruding any
part of their bodies, and in the case of animas having
little power of locomation, the males must trust the
fertilising dement to the risk of at least a short transit
through the waters of the sea It would, therefore, be
a great advantage to such animals, as their organisation
became perfected, if the males when ready to emit the
fertilisng eement, were to acquire the habit of ap-
proaching the female as dosdy as possble  The maes
of various lowly-organised animals having thus abori-
ginaly acquired the habit of approaching and seeking
the females, the same habit would naturally be trans-
mitted to their more highly developed mde descen-
dants; and in order that they should become efficient
seekers, they would have to be endowed with strong
passons The acquirement of such passions would
naturaly follow from the more eager maes leaving a
larger number of offspring than the less eager.

The great eagerness of the mae has thus indirectly

¥ Prof. Sachs (‘ Lehrbuch der Botanik,' 1870, s 633) in spesking of
the male and female reproductive cdls remarks, " verhdt sch dieene
" bel der Vereinigung activ, . . . die andere erscheint bei der Verein-
"igungpessv.”
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led to the much more frequent development of secon-
dary sexud characters in the mae than in the female.
But the development of such characters will have been
much aded, if the concluson a which | arrived after
studying domesticated animds, can be trusted, namely,
that the mde is more ligble to vary than the femae.
| am aware how difficult it isto verify a concluson of
thiskind. Somedight evidence, however, can begained
by comparing the two sexes in mankind, as man has
been more carefully observed than any other animal.
During the Novara Expedition® a vast number of mea-
surements of various parts of the body in different races
were made, and the men were found in amog every
case to present a greater range of variation than the
women; but | shdl have to recur to this subject in
a future chapter. Mr. J Wood,® who has carefully
atended to the variation of the muscles in man, puts
in italics the concluson that " the grestest number of
" abnormdities in each subject is found in the maes”
He had previoudy remarked that " dtogether in 102
" subjects the varigties of redundancy were found to
" be hdf as many again as in femdes, contrasting
"widdy with the greater frequency of deficiency in
" females before described.”  Professor Macdigter like
wise remarks'’ that variations in the musdes " are
" probably more common in males than femaes."
Certain muscles which are not normally present in man-
kind are dso more frequently developed in the mae
than in the female s2x, athough exceptions to this rule

® 'Reise der Novara: Anthropolog. Theil,' 1867, s 216269, The
results were caculated by Dr. Weisbach from measurements made by
Drs K. Scherzer and Schwarz.  On the greater variability of the males
of domedticated animals, see my ' Variation of Animas and Plants
under Domestication,’ val. ii. 1863, p. 75.

% " Proceedings Royal Soc.' val. xvi. July, 1868, p. 519 and 524.

' Proc. Royd Irish Academy,'vol. x. 183, p. 123

T2



276 THE PRINCIPLES OF PART I1.

are sad to occur.  Dr. Burt Wilder™® has tabulated
the cases of 152 individuas with supernumerary digits,
of which 86 were mdes and 39, or less than half,
females, the remaining 27 being of unknown sex. It
should not, however, be overlooked that women would
more frequently endeavour to conced a deformity of
this kind than men. Whether the large proportiona
number of deaths of the mde offspring of man and
apparently of shegp, compared with the female offspring,
before, during, and shortly after birth (see supplement),
has any relaion to a stronger tendency in the organs
of the male to vary and thus to become abnorma in
structure or function, | will not pretend to conjecture.

In various dases of animas a few exceptiona cases
occur, in which the female insead of the mae has
acquired well pronounced secondary sexud characters,
such as brighter colours, greater sze, strength, or pug-
nacity. With birds, as we shdl hereafter see, there
has sometimes been a complete trangpostion of the
ordinary characters proper to each sex; the femades
having become the more eager in courtship, the males
remaining comparatively passve, but apparently sdect-
ing, as we may infer from the results, the more attractive
females. Certain female birds have thus been rendered
more highly coloured or otherwise ornamented, as well
as more powerful and pugnacious than the maes, these
characters being transmitted to the female offspring
done.

It may be suggested that in some cases a double
process of sdection has been caried on; the maes
having sdected the more dtractive females, and the
latter the more attractive maes.  This process however,
though it might lead to the modification of both sexes,

' Massachusetts Medical Soc. vol. ii. No. 3, 1868, p. 9.
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would not make the one sex different from the other,
unless indeed their taste for the beautiful differed; but
thisis a supposition too improbable in the case of any
anima, excepting man, to beworth consdering.  There
are, however, many animals, in which the sexesresemble
eech other, both being furnished with the same orna
ments, which andogy would lead us to attribute to the
agency of sexud sdection. In such casss it may be
suggested with more plausibility, that there has been a
double or mutual process of sexud selection; the more
vigorous and precocious females having sdected the
more attractive and vigorous mdes, the latter having
rejected dl except the more attractive femaes. But
from what we know of the habits of animds, this view
is hardly probable, the male being generdly eager to
pair with any femae. It is more probable that the
ornaments common to both sexes were acquired by one
=X, generally the male, and then transmitted to the off-
soring of both sexes. I, indeed, during a lengthened
period the maes of any species were greeatly to exceed
the femaes in number, and then during another
lengthened period under different conditions the reverse
were to occur, a double, but not smultaneous, process
of sexua sdection might easily be carried on, by which
the two sexes might be rendered widely different.

We shdl hereafter see that many animals exid, of
which neither sex is brilliantly coloured or provided
with gpecid ornaments, and yet the members of both
sxes or of one done have probably been modified
through sexual sdection. The absence of bright tints
or other ornaments may be the result of variations of
the right kind never having occurred, or of the animals
themsdalves preferring smple colours, such asplain black
or white. Obscure colours have often been acquired
through natural sdlection for the sake of protection, and
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the acquirement through sexud selection of conspicuous
colours, may have been checked from the danger thus
incurred. But in other cases the maes have probably
sruggled together during long ages, through brute
force, or by the display of their charms, or by both
means combined, and yet no effect will have been pro-
duced unless a larger number of offspring were left by
the more successful males to inherit their superiority,
than by the less successful males; and this, as previoudy
shewn, depends on various complex contingencies.
Sexua sdlection acts in aless rigorous manner than
natural sdection. The latter produces its effects by the
life or death a dl ages of the more or less successful
individuals. Death, indeed, not rarely ensues from the
conflictsof rival maes.  But generdlly the less successful
mae merely fails to obtain a female, or obtains later
in the season a retarded and less vigorous femae, or,
if polygamous, obtains fewer females, so that they
leave fewer, or less vigorous, or no offspring. In
regard to structures acquired through ordinary or
natural sdection, there is in most cases, aslong as the
conditions of liferemainthe same, a limit to the amount
of advantageous modification in relation to certain specid
ends; butinregard to structures adapted to make one
mae victorious over another, either in fighting or in
charming the femae, there is no definite limit to the
amount of advantageous modification; 0 that aslong as
the proper variations arise the work of sexud sdection
will go on. This circumstance may partly account for
the frequent and extraordinary amount of variability
presented by secondary sexud characters. Nevertheless,
natural sdection will determine that characters of this
kind shadl not be acquired by the victorious maes,
which would be injurious to them in any high degree,
either by expending too much of their vital powers, or
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by exposing them to any great danger. The develop-
ment, however, of certain structures—of the horns, for
ingtance, in cetan sags—has been caried to a
wonderful extreme; and in some indances to an
extreme which, asfar as the generd conditions of life
are concerned, must be dightly injurious to the mde.
Prom this fact we learn that the advantages which
favoured maes have derived from conquering other
maes in battle or courtship, and thus leaving a
numerous progeny, have been in the long run greater
than those derived from rather more perfect adaptation
to the externd conditions of life. We shdl further seg
and this could never have been anticipated, that the
power to charm the female has been in some few in-
stances more important than the power to conquer other
malesin battle.

LAWS OF INHERITANCE.

In order to understand how sexud sdection has
acted, and in the course of ages has produced conspicuous
results with many animals of many dasses, it is neces-
sary to bear in mind the laws of inheritance, as far as
they are known. Two distinct elements are included
under the term " inheritance," namely the transmisson
and the devdopment of characters, but as these
generdly go together, the didtinction is often over-
looked. We see this digtinction in those characters
which are transmitted through the early years of life,
but are developed only a maturity or during old
age We ¢ the same didtinction more clearly with
secondary sexud characters, for these are transmitted
through both sexes, though developed in one done
That they are present in both sexes, is manifest when
two species, having strongly-marked sexua characters,
are crosed, for each transmits the characters proper to
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its own mae and female sex to the hybrid offspring of
both sxes The same fact is likewise manifest, when
characters proper to the mae are occasondly deve
loped in the female when she grows old or becomes
diseased; and 0 conversdy with the mde  Again,
characters occesondly appear, as if transferred from
the male to the female, aswhen, in certain breeds of the
fowl, spurs regularly appear in the young and hedthy
females; but in truth they are. simply developed in the
female; for in every breed each detail in the structure
of the spur is transmitted through the female to her
male offspring. In al casss of reverson, characters
aretransmitted through two, three, or many generations,
and are then under certain unknown favourable con-
ditions developed. This important distinction between
transmisson and development will be essest kept in
mind by the aid of the hypothesis of pangenesis, whether
or not it be accepted as true. According to this hypo-
thesis, every unit or cdl of the body throws off gemmules
or undeveloped atoms, which are transmitted to the
offspring of both sxes and are multiplied by self-
divison. They may remain undeveloped during the
ealy years of life or during successve generations;
their development into units or cdls like those from
which they were derived, depending on their affinity
for, and union with, other units or cdls previoudy
developed in the due order of growth.

Inheritance at Corresponding Periods of Life—This
tendency iswell established. If anew character appears
in an anima whilst young, whether it endures through-
out life or lagts only for a time, it will reappear, as a
generd rule, at the same age and in the same manner
inthe offspring. I, on the other hand, a new character
gppears a maturity, or even during old age, it tends
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to reappear in the offspring at the same advanced age.
When deviations from this rule occur, the transmitted
characters much oftener gppear before than after the
corresponding age. As | have discussed this subject
at sufficient lengthin another work,™ | will here merdly
give two or three instances, for the sake of recdling the
subject to the reader's mind. In severd breeds of the
Fowl, the chickens whilst covered with down, in their
firgt true plumage, and in their adult plumage, differ
greatly from eech other, 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 period of life.  For
ingtance, the chickens of spangled Hamburghs, whilst
covered with down, have a few dark spots on the heaed
and rump, but are not longitudinaly driped, as in
many other breeds; in their first true plumage, " they
"are beautifully pencilled," that is each feather is
transversdly marked by numerous dark bars; but in
their second plumage the feathers dl become spangled
or tipped with a dark round spot® Hence in this
breed variations have occurred and have been trans-
mitted at three digtinct periods of life.  The Pigeon offers
amore remarkable case, because the aborigind parent-
species does not undergo with advancing age any change
of plumage, excepting that a maturity the breast
becomes more iridescent; yet there are breeds which
do not acquire their characteristic colours until they

B *The Variation of Animals and Plants tinder Domestication, vol.
ii. 1888 p. 75. Inthelast chapter but one, the provisond hypothesis
ofzgangenesis above dluded to, is fully explained.

These facts are given on the high authority of a great breeder,
Mr. Teebay, in Tegetmeer's ' Poultry Book, 1868, p. 158 On the
characters of chickens of different breeds, and on the breeds of the
pigeon, aluded to in the above paragraph, see ' Variaion of Animas,'
&c, vol.i.p. 160, 249; val.ii. p. 77.
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have moulted two, three, or four times, and these
modifications of plumage are regularly transmitted,

Inheritance at Corresponding Seasons of the Year.
—With animads in a dae of nature innumerable
instances occur of characters periodicaly appearing at
different seesons. We see this with the horns of the
stag, and with the fur of arctic animals which becomes
thick and white during the winter. Numerous birds
acquire bright colours and other decorations during the
breeding-season done. | can throw but little light on
this form of inheritance from facts observed under
domestication. Pallas gates® that in Siberia domestic
cattle and horses periodically become lighter-coloured
during the winter; and | have observed a smilar
marked change of colour in certain ponies in England,
Although | do not know that this tendency to assume a
differently coloured coat during different seasons of the
year is transmitted, yet it probably is 0, as al shades of
colour are strongly inherited by the horse.  Nor isthis
form of inheritance, as limited by season, more remark-
able than inheritance as limited by age or sex.

Inheritance as Limited by Sex—The equd trans-
misson of characters to both sexes is the commonest
form of inheritance, at least with those animals which
do not present strongly-marked sexud differences, and
indeed with many of these. But characters are not
rarely transferred excludvely to that sex, in which they
first appeared. Ample evidence on this head has been
advanced in my work on Variaion under Domedtica

2L Novee spedies Quadrupedum e Glirium ordine' 1778, p. 7. On
the transmission of colour by the horse, see ' Variaion of Animals, &c.
under Domedtication,’ val. I. p. 2L Alsoval. ii. p. 71, for a generd
discussion on Inheritance aslimited by Sex.
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tion; but a few instances may here be given. There
are breeds of the shegp and god, in which the horns
of the mae differ greatly in shape from those of the
female; and these differences, acquired under domes
tication, are regularly transmitted to the same sex.
With tortoise-shdl cats the females done, as a generd

rule, are thus coloured, the maes being rusty-red.
With most breeds of the fowl, the characters proper
to each sex are transmitted to the same sex done. So
generd is this form of transmisson that it is an ano-
may when we sse in certan breeds variations trans-
mitted equally to both ssxes There are ds0 certan
sub-breeds of the fowl in which the maes can hardly
be distinguished from each other, whilst the femaes
differ condderably in colour. With the pigeon the
sexes of the parent-species do not differ in any externd

character; neverthdess in certain domesticated breeds
the mae is differently coloured from the femde®
The wattle in the English Carrier pigeon and the crop
in the Pouter are more highly developed in the mde
than in the female; and although these charactershave
been gained through long-continued sdection by man,
the difference between the two sexes is wholly due to
the form of inheritance which has prevailed; for it

has arisen, not from, but rather in oppodtion to, the
wishes of the breeder.

Mogt of our domestic races have been formed by the
accumulation of many dight variations, and as some
of the successve deps have been transmitted to one
sx done, and some to both sexes, we find in the diffe-
rent breeds of the same species dl gradations between
great sexual dissmilarity and complete smilarity. In-

Z Dr. Chapuis,’ Le Pigeon Voyageur Belge!' 1865, p. 87. Boitard
et Corbié, 'Les Pigeons de Voliére' &c, 1824, p. 173
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dances have dready been given with the breeds of the
fowl and pigeon; and under nature anadogous cases are
of frequent occurrence.  With animals under domesti-
cation, but whether under nature 1 will not venture to
sy, one sex may lose characters proper to it, and may
thus come to resemble to a certain extent the opposite
sex; for ingance, the maes of some breeds of the fowl
have logt their masculine plumes and hackles.  On the
other hand the differences between the sexes may be
increased under domedtication, as with merino sheep, in
which the ewes have log their horns. Again, characters
proper to one sex may suddenly appear in the other
sex; as with those sub-breeds of the fowl in which the
hens whilst young acquire spurs, or, as in certan
Polish sub-breeds, in which the femdes, as there is
reason to believe, origindly acquired a crest, and sub-
sequently transferred it to the mades.  All these cases
are intdligible on the hypothesis of pangenesis, for
they depend on the gemmules of certain units of the
body, athough present in both sexes, becoming through
the influence of domegtication dormant in the one sex;
or if naturaly dormant, becoming devel oped.

There is one difficult question which it will be con-
venient to defer to a future chapter; namely, whether
a character at first developed in both sexes, can be ren-
dered through sdection limited in its development to
one =x done. If, for ingance, a breeder observed that
some of his pigeons (in which spedies charecters are
usudly transferred in an equa degree to both sexes)
varied into pae blue; could he by long-continued
section make a breed, in which the males aone should
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 pae-blue maes would be
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to change his whole gock, including both sexes, into
this tint. If, however, variations of the desred tint
gopeared, which were from the first limited in ther
development to the mae sex, there would not be the
least difficulty in making a breed characterised by the
two sexes being of adifferent colour, as indeed has been
effected with a Belgian breed, in which the maes aone
are dreaked with black. In a smilar manner, if any
varigtion appeared in a femae pigeon, which was from
the first sexudly limited in its development, it would
be easy to make a breed with the femaes done thus
characterised; but if the variation wasnot thus originaly
limited, the process would be extremely difficult, per-
haps impossble

On the Relation between the period of Development ofa
Character and itstransmission to one sex or to both sexes.
—Why certain characters should be inherited by both
sexes, and other characters by one sex done, namely by
that sex inwhich the character first appeared, is in most
cases quite unknown.  We cannot even conjecture why
with certain sub-breeds of the pigeon, black grisg though
transmitted through the female, should be developed in
the male done, whilst every other character is equally
transferred to both sexes Why, again, with cas, the
tortoise-shdl colour should, with rare exceptions, be
developed in the femae done. The very same cha
racters, such as deficient or supernumerary digits, colour-
blindness, &c., may with mankind be inherited by the
méles aone of one family, and in another family by the
females done, though in both cases transrnltted through
the opposite as wel as the same sx? Although we
are thus ignorant, two rules often hold good, namely

2 References are 2glven in my "Varigtion of Animals under Domes-
tication,' val. it p. 7.



286 THE PRINCIPLES OF PART I1.

that variations which first gppear in either s at alate
period of life, tend to be developed in the same sex
alone; whilst variations which first appear early in life
in either sax tend to be developed in both sexes | am,
however, far from supposing that this is the sole de-
termining cause. As | have not esewhere discussed
this subject, and as it has an important bearing on
sexual sdection, | must here enter into lengthy and
somewhat intricate details.

It is in itsdf probable that any character appearing
a an early age would tend to be inherited equally by
both sexes, for the sexes do not differ much in congtitu-
tion, before the power of reproduction is ganed. On
the other hand, after thispower has been gained and the
sexes have come to differ in condtitution, the gemmules
(if I may again use the language of pangenesis) 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 devdoped, than with those of the opposte
SX.

| was first led to infer that ardation of this kind
exigs, from the fact that whenever and in whatever
manner the adult male has come to differ from the
adult femde, he differs in the same manner from the
young of both sexes  The generdity of this fact is quite
remarkable: it holds good with amost dl mammals,
birds, amphibians, and fishes, dso with many crus-
taceans, spiders and some few insects, namely certain
orthoptera and libdlulee In dl these cases the varia
tions, through the accumulation of which the male ac-
quired his proper masculine characters, must have oc-
curred at a somewhat late period of life; otherwise the
young males would have been smilarly characterised;
and conformably with our rule, they are transmitted to
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and developed in the adult males done. When, on the
other hand, the adult male dosdy resembles the young
of both sexes (these, with rare exceptions, being dike),

he generdly resemblesthe adult female; and in most of
these cases the variations through which the young and

old acquired their present characters, probably occurred
in conformity with our rule during youth. But there is
here room for doubt, as characters are sometimes trans-
ferred to the offspring at an earlier age than that at
which they first appeared in the parents, 0 that the
parents may have varied when adult, and have trans-
ferred their characters to their offspring whilst young.
There are, moreover, many animas, in which the two
sexes dosdy resemble eech other, and yet both differ
from their young; and here the characters of the adults
must have been 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 succes
Sve variations of the same nature sometimes occurring,
under exposure to similar conditions, smultaneoudy in
both sexes at arather 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

be no red contradiction to our rule of the variations
which occur late in life being transferred exclusively to
the sex in which they first gppeared. This latter rule
seems to hold true more generally than the second rule,

namely, that variations which occur in either sex early

in lifetend to be transferred to both sexes  Asit was
obvioudy imposshle even to ettimate in how large a
number of cases throughout the anima kingdom these
two propostions hold good, it occurred to me to inves

tigate some striking or crucid ingances, and to rely
on the result.



288 THE PRINCIPLES OF ParT 11.

An excelent case for invedtigation is afforded by the
Deer Family. In dl the spedes excepting one, the
horns are developed in the mae aone, though certainly
transmitted through the femal e, and capable of occasond
abnormal development in her. In the reindeer, on the
other hand, the female is provided with horns; so that
in this species, the horns ought, according to our rule,
to appear early in life, long before the two sexes had
arrived a maturity and had come to differ much in
conditution. In &l the other species of deer the horns
ought to appear later in life, leading to their develop-
ment in that sex done, in which they first appeared
in the progenitor of the whole Family. Now in seven
species, beonging to diginct sections of the family and
inhabiting different regions, in which the dags done
bear horns, | find that the horns first appear at periods
varying from nine months after birth in the roebuck to
ten or twelve or even more months in the gags of the
sx other larger gpedes? But with the reindeer the
caxe is widdly different, for as | hear from Prof. Nilsson,
who kindly made specid enquiries for me in Lapland,
the horns gppear in the young animals within four or
five weeks after birth, and a the same time in both
sxes. Sothat here we have a structure, developed at
a mogt unusualy early age in one species of the family,
and common to both sexes in this one spedies.

In severd kinds of antelopes the mdes done are

% | am much obliged to Mr. Cupples for having made enqiries for
me in regard to the Roebuck and Red Deer of Scotland from Mr.
Robertson, the experienced head-forester to the Marquis of Breadal bane.
In regard to Falow-deer, | am obliged to Mr. Eyton and others for
information. For the Cervus alcesof N. America, see ' Land and Water,'
1868 p. 221 and 254; and for the C. Virginianus and strongyloceros of
the same continent, see J. D. Caton, in ' Ottawa Acad. of Nat. <c!
1868 p. 13 For Cervus Eldi of Pegu, s Lieut. Beavan, ' Proc.
Zoolog. Soc' 1867, p. 762
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provided with horns, whilst in the greater number both
sexes have horns.  With respect to the period of de-
velopment, Mr. Blyth informs me that there lived
a one timein the Zoologicad Gardens a young koodoo
(Ant. strepsiceros), in which gpecies the mdes done
are horned, and the young of a dosdy-dlied species,
viz. the dand (Ant. oreas), in which both sexes are
horned. Now in drict conformity with our rule, in the
young mae koodoo, athough arrived at the age of ten
months, the horns were remarkably small considering
the dsze ultimately attained by them: whilst in the
young male eand, athough only three months old, the
horns were aready very much larger than in the koodoo.
It isalso worth notice that in the prong-horned antelope,”
in which species the horns, though present in both
sexes, aredmod rudimentary in the female, they do not
appear until about fiveor sx months after birth.  With
sheep, goats and cattle, in which the horns are wdll
developed in both sexes, though not quite equal in Sze,
they can be felt, or even seen, a birth or soon after-
wards® Our rule, however, fails in regard to some
breeds of sheep, for instance merinos, in which the ranis
done are horned; for | cannot find on enquiry,” that

% Antilocapra Americana. Owen, 'Anatomy of Vertebrates, vol.
iii.p.627.

26pI have been assured that the horns of the sheep in North Wales
can aways be felt, and are sometimes even an inch in length, &t birth.
With cattle Y ouatt says (' Cattle, 1834, p. 277) that the prominence of
the frontal bone penetrates the cutis at birth, and that the horny
matter is soon formed over it.

2| am greatly indebted to Prof. Victor Carus for having made
inquiries for me, from the highest authorities, with respect to the
merino sheep of Saxony. On the Guinea coast of Africa there is a
breed of sheep in which, as with merinos, the rams done bear horns ;
and Mr. Winwood Reade informs me that in the one case obsarved, a
young ram born on Feb. 10th first showed horns on March 6th, 0
that in this instance the development of the horns occurred at a later

VOL.I. U
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the horns are developed later in life in this breed than
in ordinary sheep in which both sexes are horned.  But
with domesticated sheep the presence or absence of
hornsis not afirmly fixed character; acertain proportion
of the merino ewes bearing smal horns, and some of the
rams being hornless; whilst with ordinary sheep hornless
ewes are occasondly produced.

In mogt of the species of the olendid family of the
Pheasants, the maes differ conspicuoudy from the
femaes, 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 cauda plumes, the large ear-
tufts and the crimson velvet about the head; and | find
on enquiry in the Zoologicd Gardens that dl these
characters, in accordance with our rule, appear very
early in life.  The adult mae can, however, be distin-
guished from the adult female by one character, namely
by the presence of spurs;, and conformably with our
rule, these do not beginto be developed, as | am assured
by Mr. Bartlett, before the age of Sx months, and even
a this age, can hardly be diginguished in the two
sxes® The mde and femae Pescock differ con-

period of life, conformably with our rule, than in the Welch sheep, in
which both sexes are horned.

%8 1n the common peacock (Pavo cristatus) the male alone possesses
sours, whilst both sexes of the Java peacock (P. muticus) offer the
unusua case of being furnished with spurs. Hence | fuly expected
that inthe latter gpecies they would have been developed earlier in life
than in the common peacock; but M. Hegt of Amsterdam informs me,
that with young birds of the previous year, belonging to both species,
compared on April 23rd, 1869, there was no difference in the develop-
ment of the spurs. The spurs, however, were as yet represented merely
by dight knobs or devations. | presume that | should have beenin-
formed if any difference in the rate of development had subsequently
been observed.
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spicuoudy from esch other in amost every part of their
plumage, except in the éegant head-crest, which is
common to both sexes; and this is developed very early
in life, long before the other ornaments which are con-
fined to the mde. The wild-duck offers an anadogous
cax, for the beautiful green speculum on the wings
is common to both sexes, though duller and somewhat
smdler in the femae, and it is developed early in life,
whilst the curled tail-feathers and other ornaments
peculiar to the male are developed later® Between
such extreme eases of dose sexua resemblance and
wide dissmilaity, as those of the Crossoptilon and
pescock, many intermediate ones could be given, in
which the characters follow in their order of develop-
ment our two rules.

As most insects emerge from their pupa date in a
mature condition, it is doubtful whether the period of
development determines the transference of their cha
racters to one or both sexes  But we do not know that
the coloured scdes, for ingance, in two species of but-
terflies, in one of which the sexes differ in colour, whilst
in the other they are dike, are developed at the same
relaive age in the cocoon. Nor do we know whether
al the scales are smultaneoudy developed on the wings

® |n some other species of the Duck Family the speculum in the
two sexes differs in a greater degree; but | have not been able to dis-
cover whether its full development occurs later in life in the maes of
such species, than in the male of the common duck, as ought to be the
case according to our rule.  With the dlied Mergus cucullatus we have,
however, a case of this kind: the two sexes differ conspicuoudy in
genera plumage, and to a considerable degree in the speculum, which
is pure white in the male and greyish-white in the female. Now the
young males at first resemble, in al respects, the femae, and have a
greyish-white speculum, but this becomes pure white a an earlier age
than that at which the adult male acquires his other more strongly-
marked sexud differences in plumage: see Audubon, ' Ornithologica
Biography,' vol.iii. 1835, p. 249-250.

U 2
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of the same pedies of butterfly, inwhich certain coloured
marks are confined to one sex, whilst other marks are
common to both sexes A difference of thiskind in the
period of development is not so improbable as it may
a first appear; for with the Orthoptera, which assume
their adult gtate, not by a single metamorphods, but by
a succession of moults, the young maes of some pecies
a firg resemble the females, and acquire their distinc-
tive masculine characters only during a later moult.
Strictly andlogous cases occur during the successve
moults of certain male crustaceans.

We have as yet only consdered the transference of
characters, relaivey to their period of devel opment, with
gpecies in a natural state; we will now turn to domes-
ticated animals; first touching on mongrogties and
disseses. The presence of supernumerary digits, and
the absence of certain phaanges, must be determined
a an early embryonic period—the tendency to profuse
bleeding is at least congenita, as is probably colour-
blindness—yet these peculiaities, and other smilar
ones, are often limited in their transmission to one sex;
90 that the rule that characters which are developed
a an early period tend to be transmitted to both sexes
here wholly fals. But this rule, as before remarked,
does not gppear to be nearly so generdly true as the
converse propogtion, namely, that characters which
gopear late in life in one sx are transmitted exclu-
sively to the same sex. From the fact of the above
abnormal peculiarities becoming attached to one sex,
long before the sexud functions are active, we may
infer that there must be a difference of some kind
between the sexes a an extremdy early age.  With
respect to sexually-limited diseases, we know too little
of the period a which they originate, to draw any
fair concluson. Gout, however, ssems to fal under
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our rule; for it is generdly caused by intemperance
after early youth, and is transmitted from the father
to his sons in a much more marked manner than to his
daughters.

In the various domestic breeds of sheep, goats, and
catle, the maes differ from their respective femaes
in the shape or development of their horns, forehead,
inane, dewlap, tal, and hump on the shoulders, and
these peculiarities, in accordance with our rule, are not
fully developed until rather late in life. With dogs
the sexes do not differ, except that in certain breeds,
epecidly in the Scotch deer-hound, the male is much
larger and heavier than thefemale; and aswe shdl sse
in a future chapter, the male goes on increasing in Sze
to an unusualy late period of life, which will accourt,
according to our rule, for hisincreased 9ze being trans-
mitted to his male offspring done. On the ather hand,
the tortoise-shell colour of the hair, which is confined
to femade cas is quite digtinct a birth, and this ease
violates our rule. There is a breed of pigeons in which
the maes aone are stresked with black, and the streaks
can be detected even in the nestlings, but they become
more congpicuous a each successive moult, so that this
cae partly opposes and partly supports the rule.  With
the English Carrier and Pouter pigeon the M| develop-
ment of the wattle and the crop occurs rather late in
life, and these characters, conformably with our rule,
are trangmitted in full perfection to the maes aone.
The following cases perhaps come within the dass pre-
vioudy aluded to, in which the two sexes have varied
in the same manner a a rather late period of life, and
have consequently transferred their new characters to
both sexes at a corresponding late period; and if so,
such cases are not opposed to our rule. Thus there
are sub-breeds of the pigeon, described by Neumes
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ter,© both sexes of which change colour after moulting
twice or thrice, as does likewise the Almond Tumbler;
nevertheless these changes, though occurring rather
late in life, are common to both sexes. One variety
of the Canary-bird, namely the London Prize, offers a
nearly anaogous case

With the breeds of the Fowl the inheritance of various
characters by one sex or by both sexes, seems generdly
determined by the period a which such characters are
developed. Thus in dl the many breeds in which the
adult male differs greatly in colour from the female and
from the adult mae parent-species, he differs from the
young mae, s that the newly acquired characters must
have appeared at a rather late period of life. On the
other hand with most 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 colours first appeared early in life.
We have ingtances of this fact in dl black and white
breeds, in which the young and old of both sexes are
alike; nor can it be maintained that thereis something
peculiar in a black or white plumage, leading to its
transference to both sexes; for the males alone of many
natural species are either black or white, the females
being very differently coloured. With the so-cdled
Cuckoo sub-breeds of the fowl, in which the feathers are
transversely pencilled with dark stripes, both sexes and
the chickens are coloured in nearly the same manner.
The laced plumage of the Sebright bantam is the same
in both sexes, and in the chickens the feathers are tipped
with black, which makes a near approach to lacing.
Spangled Hamburghs, however, offer a partial exception,

¥ ' Das Ganze der Taubenzucht,' 1837, s 21, 24. For the cae of
the streaked pigeons, see Dr. Chapuis,' Le Pigeon VVoyageur Belge
1865, p. 87.
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for the two sexes though not quite dike, resemble each
other more dosdy than do the sexes of the aborigina
parent-goecies, yet they acquire their characterigtic
plumage lae in life, for the chickens are didtinctly
pencilled. Turning to other characters besides colour:
the males done of the wild parent-gpecies and of most
domestic breeds possess afairly well developed comb, but
in the young of the Spanish fowl it is largely developed
a avery early age, and apparently in consequence of
thisitis of unusua sze in the adult females. In the
Game breeds pugnecity is developed a a wonderfully
early age, of which curious proofs could be given; and
this character is transmitted to both sexes <0 that the
hens, from their extreme pugnacity, are now generally
exhibited in separate pens.  With the Polish breedsthe
bony protuberance of the skull which supports the crest
is partially developed even before the chickens are
hatched, and the crest itself soon begins to grow, though
at first feebly;® and in this breed a great bony protu-
berance and an immense crest characterise the adults of
both sexes.

Findly, from what we have now seen of the reation
which exigts in many natural gpecies 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
horns in the reindeer, in which both sexes have horns,
in comparison with their much later growth in the
other species in which the male aone bears horns
—we may conclude that one cause, though not the sole

& For full particulars and references on dl these points respecting
the severd breeds of the Fowl, see ' Variation of Animas and Plants
under Domedtication,” vol. i. p. 250, 256. In regard to the higher
animds, the sexud differences which have arisen under domestication
are described in the same work under the head of each gedies
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cause, of characters being exclusively inherited by one
X, istheir development at alate age.  And secondly,
that one, though apparently a less efficient, cause of
characters being inherited by both sexesistheir deve-
lopment at an early age whilst the sexes differ but
little in condtitution. It appears, however, that some
difference must exist between the sexes even during an
early embryonic period, for characters developed a this
age not rarely become attached to one sex.

Summary and concluding remarks—From the fore-
going discusson on the various laws of inheritance, we
learn that characters often or even generdly tend to
become developed in the same s, a the same age,
and periodicdly a the same seeson of the year, in
which they first appeared in the parents. But these
laws, from unknown causes, are very liable to change.
Hence the successive deps in the modification of a
species might readily be transmitted in different ways;
some of the seps being transmitted to one e,
and some to both; some to the offspring a one age,
and some at dl ages  Not only are the laws of inherit-
ance extremely complex, but so are the causes which
induce and govern vaiability. The variations thus
caused are preserved and accumulated by sexud sdec-
tion, which is in itsdf an extremely complex affair,
depending, as it does, on ardour in love, courage, and
the rivalry of the maes, and on the powers of percep-
tion, taste, and will of the female. Sexuad sdection will
dso be dominated by natural sdection for the general
welfare of the gpecies.  Hence the manner in which the
individuals of either sex or of both sexes are affected
through sexua sdection cannot fail to be complex in
the highest degree.

When variations occur late in life in one sex, and are
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transmitted to the same sex at the same age, the other
sx and the young are necessaxily left unmodified.
When they occur late in life, but are transmitted to
both sexes at the same age, the young aone are left un-
modified. Variations, however, may occur at any period
of life in one sex or in both, and be transmitted to both
sxes a dl ages, and then dl the individuas of the
goecies will be smilarly modified. In the following
chapters it will be seen that dl these cases frequently
occur under nature.

Sexud sdection can never act on any anima whilst
young, before the age for reproduction has arrived.
From the great eagerness of the mae it has gene-
raly acted on this sex and not on the females. The
maes have thus become provided with wegpons for
fighting with their rivals, or with organs for discovering
and securdy holding the femae, or for exciting and
charming her.  When the sexes differ in these respects,
it is d, as we have seen, an extremey generd law
that the adult male differs more or less from the young
male; and we may conclude from this fact that the
uccessve variations, by which the adult male became
modified, cannot have occurred much before the age
for reproduction. How then are we to account for this
general and remarkable coincidence between the period
of variability and that of sexud sdection—principles
which are quite independent of each other ? | think
we can see the causel it is not that the maes have
never varied at an early age, but that such variations
have commonly been log, whilst those occurring a a
later age have been preserved.

All animals produce more offspring than can survive
to maturity; and we have every reason to bdieve that
desth falls heavily on the weak and inexperienced
young. If then a certain proportion of the offspring
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were to vary a birth or soon afterwards, in some
manner which at this age was of no service to them,
the chance of the preservation of such variations would
be samdl. We have good evidence under domestication
how soon variations of dl kinds are log, if not sdected.
But variaions which occurred a or near maturity, and
which were of immediate service to either sex, would
probably be preserved; as would similar variations
occurring a an earlier period in any individuals which
happened to survive. As this principle has an impor-
tant bearing on sexua sdlection, it may be advisable to
give an imaginary illustration. We will take a pair of
animals, neither very fertile nor the reverse, and assume
that after arriving at maturity they live on an average
for five years, producing esch year five young. They
would thus produce 25 offspring; and it would not, |
think, be an unfair estimate to assume that 18 or 20
out of the 25 would perish before maturity, whilst ill
young and inexperienced; the remaining seven or five
sufficing to keep up the stock of mature individuals.
If 0, we can see that variations which occurred during
youth, for instance in brightness, and which were not
of the least service to the young, would run a good
chance of being utterly los.  Whilst smilar variations,
which occurring a or near maturity in the compara-
tively few individuals surviving to this age, and which
immediately gave an advantage to certain mdes, by
rendering them more attractive to the females, would be
likely to be preserved. No doubt some of the varia-
tions in brightness which occurred a an earlier age
would by chance be preserved, and eventualy give to
the male the same advantage as those which appeared
later; and this will account for the young males com-
monly partaking to a certain extent (as may be ob-
served with many birds) of the bright colours of their
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adult male parents. If only a few of the successve
variaions in brightness were to occur at a late age,
the adult male would be only a little brighter than the
young male; and such cases are common.

In this illustration | have assumed that the young
varied in a manner which was of no service to them;
but many characters proper to the adult male would be
actudly injurious to the young,—as bright colours from
making them congpicuous, or horns of large sze from
expending much vital force. Such variations in the
young would promptly be eiminated through natural
sdection. With the adult and experienced maes, on
the other hand, the advantage thus derived in their
rivalry with other males would often more than counter-
balance exposure to some degree of danger. Thus we
can understand how it is that variations which must
originally have appeared rather late in life have done
or in chief part been preserved for the development of
secondary sexud characters;, and the remarkable coin-
cidence between the periods of variability and of sexua
sdection isinteligible.

As variations which give to the male an advantage
in fighting with other males, or in finding, securing,
or charming the female, would be of no use to the
female, they will not have been preserved in this sex
either during youth or maturity. Consequently such
variations would be extremely liable to be lost; and the
female, asfar as these characters are concerned, would be
left unmodified, excepting in 0 far as she may have re-
ceived them by transference from themale. No doubt if
the female varied and transferred serviceable characters
to her male offspring, these would be favoured through
sexud sdlection; and then both sexes would thus far be
modified in the same manner. But | shdl hereafter
have to recur to these more intricate contingencies.
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In the following chapters, | shdl treat of the
secondary sexud characters in animals of dl dasses
and shdl endeavour in each case to apply the prin-
ciples explained in the present chapter. The lowest
dases will detain us for a very short time, but the
higher animas, especidly birds must be treasted at
condderable length. It should be borne in mind that
for reasons dready assgned, | intend to give only afew
illugtrative ingtances of the innumerable structures by
the ad of which the mae finds the femae, or, when
found, holds her. On the other hand, all sructures
and ingtincts by which the male conquers other maes,
and by which he dlures or excites the femae, will be
fully discussed, as these are in many ways the most
interesting.

Supplement on the proportional numbers of the two sexes
in animals belonging to various classes.

Asno one, as far as | can discover, has paid atten-
tion to the relative numbers of the two sexes through-
out the animal kingdom, | will here give such materids
as | have been dble to callect, although they are ex-
tremely imperfect. They consst in only a few instances
of actua enumeration, and the numbers are not very
large. Asthe proportions are known with certainty on
alarge scde in the case of man done | will first give
them, as a standard of comparison.

Man.—In England during ten years (from 1857 to
1866) 707,120 children on an annual average have
been born dive, in the proportion of 1045 maes to
100 femdes. But in 1857 the mde births through-
out England were as 1052, and in 1865 as 1040 to
100. Looking to separate didricts, in Buckinghamshire
(where on an average 5000 children are annually born)
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the mean proportion of mae to female births, during
the whole period of the above ten years was as 1028
to 100; whilgt in N. Wales (where the average annua
births are 12873) it was as high as 1062 to 100.
Taking a gill smdler didtrict, viz.,, Rutlandshire (where
the annual births average only 739), in 1864 the mae
births were as 1146, and in 1862 as 97.0 to 100; but
even in this andl didrict the average of the 7385
births during the whole ten years was as 1045 to 100,
that is in the same ratio as throughout England.®
The proportions are sometimes dightly disturbed by
unknown causes, thus Prof. Faye daes "that in
" some didricts of Norway there has been during a
" decennia period a steady deficiency of boys whilst
"in others the opposite condition has exiged." In
France during forty-four years the male to the female
births have been as 1062 to 100; but during this
period it has occurred five times in one department,
and Sx times in another, that the female births have
exceeded the maes. In Russa the average proportion
is as high as 1089 to 100® It is a singular fact that
with Jews the proportion of mae births is decidedly
larger than with Chrigtians: thus in Prussia the propor-
tion is as 113 in Bredau as 114, and in Livonia as 120
to 100; the Christian births in these countries being
the same as usud, for insance, in Livonia as 104 to
100* It is a dtill more singular fact that in different
nations, under different conditions and climates, in
Naples, Prussa, Westphalia, France and England, the

2 ' Twenty-ninth Annual Report of the Registrar-General for 1866!
In this report (p. xii) a specid decennial table is given,

% For Norway and Russia, see abstract of Prof. Faye's researches,
in ' British and Foreign Medico-Chirurg. Review,' April, 1867, p. 343,
5. For France, the ' Annuaire pour I'An 1867, p. 213,

% Inregard to the Jews, see M. Thury, ' LaLoi de Production des
Sexes' 1863 p. 25.
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excess of mae over female bi rths is less when they are
illegitimate than when legitimate.®

In various parts of Europe, according to Prof. Faye
and other authors, "a dill greater preponderance of
" maleswould be met with, if death struck both sexes
"in equa proportion in the womb and during birth.
" But the fact is that for every 100 dill-born females,
" we have in saverd countries from 1346 to 1449
" dill-born maes” Moreover during the first four or
five years of life more mae children die than females;
" for example in England, during the first year, 126

" boys die for every 100 girls—a 3%roportion which in
" Franceis4ill more unfavourable."* Asaconsequence
of this excess in the death-rate of mae children, and of
the exposure of men when adult to various dangers, and of
their tendency to emigrate, thefemaesin dl old- settled
countries, where statistical records have been kept are
found to preponderate consderably over the maes

It has often been supposed that the relative ages
of the parents determlne the sx of the offspring;
and Prof. Leuckart® has advanced what he considers

® Babbage, ' Edinburgh Journal of Science' 1829, vdl. i. p. 88; dso
p. 90, on dill-born children. On |Ileg|t|mate children in England,
seg’ Report of Registrar-Genera for 1856, p.

'British and Foreign MedlcoChlrurg RelleN April, 1867, p.
3. Dr. Stark dso remarks ( Tenth Annual Report of Births, Degths,
&c., in Scotland,' 1867, p. xxviii) that " These examples may suffice
"to shew that, a amost every stage of life, the males in Scotland
" have a greater liability to desth and a higher death-rate than the
"femdes The fact, however, of this peculiarity being most strongly
" developed at that infantile period of life when the dress, food, and
" generd treatment of both sexes are dike, seems to prove that the
" higher mde degath-rate is an impressed, natural, and congtitutiona
" peculiarity due to sex adone."

3 With the savage Gruaranys of Paraguay, according to the accurate
Azara (' Voyages dans I'Amerique mérid." tom. ii. 1809, p. 60, 179),
the women In proportion to the men are as 14 to 13

® Leuckart (in Wagner, ' Handworterbuch der Phys' B. iv. 1853,
s. 774
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sufficient evidence, with respect to man and certain
domedticated animds, to shew that this is one impor-
tant factor in the result. So again the period of

impregnation has been thought to be the efficient cause;
but recent observations discountenance this bdief.
Again, with mankind polygamy has been supposed to
lead to the birth of a greater proportion of female
infants; but Dr. J Campbell®* carefully attended to
this subject in the harems of Sam, and he concludes
that the proportion of mae to female hirths is the
same as from monogamous unions.  Hardly any anima
has been rendered s0 highly polygamous as our English
race-horses, and we shal immediately see that their
mae and female offspring are dmost exactly equd in
number.

Horses—Mr. Tegetmeier has been s0 kind as to tabulate for me
from the ' Racing Calendar' the births of race-horses during a period
of twenty-one years, viz. from 1846 to 1867, 1849 being omitted,
as no returns were that year published. The tota births have
been 25560,° consisting of 12,763 maes and 12,797 females, or in
the proportion of 99.7 malesto 100 females. As these numbers are
tolerably large, and as they are drawn from al parts of England,
during severa years, we may with much confidence conclude that
with the domestic horse, or at least with the race-horse, the two
sexes are produced in dmost equal numbers.  The fluctuations in
the proportions during successive years are closdy like those which
occur with mankind, when a small and thinly-populated area is con-
sidered : thus in 1856 the male horses were as 1071, and in 1867
as only 92.6 to 100 femaes. In the tabulated returns the propor-
tions vary in cycles, for the males exceeded the females during six
successive years, and the females exceeded the maes during two

% Anthropological Review, April, 1870, p. cviii.

0 During the last eleven years a record has been kept of the number of
mares which have proved barren or prematurely dipped their foals; and it
deserves notice, as shewing how infertile these highly-nurtured and rather
closely-interbred animals have become, that not far from one-third of the
mares failed to produce living fods. Thus during 1866, 809 male colts
and 816 female colts were born, and 743 mares failed to produce offspring.
During 1867, 836 males and 902 females were born, and 794 mares failed.
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periods each of four years. this, however, may be accidentd; at
leadt | can detect nothing of the kind with man in the decennia
table in the Registrar's Report for 1866. | may add that certain
mares, and this holds good with certain cows and with women,
tend to produce more of one sex than of the other ; Mr. Wright of
Yedderdey House, informs me that one of his Arab mares, though
put seven times to different horses, produced seven fillies.

Dogs—During a period of twelve years, from 1857 to 1868, the
births of a large number of greyhounds, throughout England, have
been sent to the ' FHedd ' newspaper; and 1 am again indebted to
Mr. Tegetmeier for carefully tabulating the results.  The recorded
births have been 6878, conasting of 3605 males and 3273 femaes,
that is in the proportion of 110l maes to 100 femaes. The
grestest fluctuations occurred in 1864, when the proportion was as
953 maes, and in 1867, as 1163 maes to 100 femaes. The above
average proportion of 1101 to 100 is probably nearly correct in the
case of the greyhound, but whether it would hold with other domes-
ticated breeds isin some degree doubtful. Mr. Cupples has enquired
from severa great breeders of dogs, and finds that al without
exception believe that females are produced in excess; he suggests
that this belief may have arisen from females being less valued and
the consequent disappointment producing a stronger impression on
the mind.

Sheep.—The sexes of sheep are not ascertained by agriculturists
until severd months after birth, a the period when the maes are
castrated; s0 that the following returns do not give the proportions
at birth. Moreover, | find that several great breeders in Scotland,
who annually raise some thousand sheep, are firmly convinced that
a larger proportion of maes than of females die during the first one
or two years, therefore the proportion of males would be somewhat
greeter at birth than at the age of castration.  Thisisaremarkable
coincidence with what occurs, as we have seen, with mankind, and
both cases probably depend on some common cause. | have re-
caved returns from four gentlemen in England who have bred low-
land sheep, chiefly Leicesters, during the last ten or Sixteen years;
they amount dtogether to 8965 births, consgting of 4407 males
and 4558 females; that is in the proportion of 96.7 maes to 100
femdes. With respect to Cheviot and black-faced sheep bred in
Scotland, | have received returns from six breeders, two of them on
a large sde, chiefly for the years 1867-1869, but some of the
returns extending back to 1862 The tota number recorded
amounts to 50,685, consisting of 25,071 maes and 25,614 females,
or in the proportion of 97.9 maesto 100 femdes. If we take the
English and Scotch returns together, the total number amounts
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to 59,650, conggting of 29,478 maes and 30172 femaes, or as
97.7 to 100. So that with sheep at the age of castration the females
are certainly in excess of the males; but whether this would hold
good at birth i is, doubtful, owing to the greater ligbility in the maes
to early death

Of Cattle | have received returns from nine gentlemen of 982
births, too few to be trusted; these conssted of 477 bull-calves and
505 cow-calves; i.e. in the proportion of 94.4 madesto 100 femaes.
The Rev. W. D. Fox informsmethat in 1867 out of 34 caves born
on afarm in Derbyshire only onewas abull. Mr. Harrison Weir
writesto methat he has enquired from severa breeders of Pigs, and
most of them estimate the mae to the femae births as about
7to 6. This same gentleman has bred Rabbits for many years,
and has noticed that a far grester number of bucks are produced
than does.

Of mammaliain a state of nature | have been able to learn very
litle. In regard to the common rat, | have received conflicting
gatements. Mr. R. Elliot of Laighwood, informs me that a rat-
caicher assured him that he had dways found the maes in
great excess, even with the young in the nest. In consequence
of this, Mr. Elliot himsdf subsequently examined some hundred
old ones, and found the statement true. Mr. F. Buckland has
bred a large number of white rats, and he ds0 believes that the
males greatly exceed the females. In regard to Mdles, itis sad
that " the males are much more numerous than the females;"*
and as the catching of these animals is a specid occupation, the
statement may perhaps be trusted. Sir A. Smith, in describing
an antdlope of S Africa® (Kobus elipsiprymnus), remarks, that
in the herds of this and other species, the males are few in number
compared with the females: the natives bdieve that they are born
in this proportion; others believe that the younger maes are ex-
peled from the herds, and Sir A. Smith says, that though he has
himsdf never seen herds consisting of young maes aone, others
affirm that this does occur. It appears probable that the young
males when expelled from the herd, would be likely to fdl a prey
to the many beasts of prey of the country.

“ | am much indebted to Mr. Cupples for having procured for me the
above returns from Scotland, as well as some of the following returns on
catle. Mr. R. Elliot, of Laighwood, first caled my attention to the pre-
mature deaths of the maes—a statement subsequently confirmed by Mr.
Aitchison and others. To this latter gentleman, and to Mr. Payan, | owe
my ] thenks for the larger returns on sheep,

BeII ' History of British Quadrupeds,' p.
“lllustrations of the Zoology of S Afr|ca, 1849 pl. 29.

VOL.I. X
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BIRDS.

With respect to the Fowl, | have received only one account,
namely, that out of 1001 chickens of a highly-bred stock of Cochins,
reared during eight years by Mr. Stretch, 487 proved maes and 514
females. i.e a94.7 to 100. In regard to domestic pigeons there
is good evidence that the males are produced in excess, or that their
lives are longer; for these birds invariably pair, and single males,
as Mr. Tegetmeier informs me, can aways be purchased cheaper
than females. Usually the two birds reared from the two eggs
laid in the same nest consist of amae and female; but Mr. Harrison
Weir, who has been 0 large a breeder, says that he has often bred
two cocks from the same nest, and seldom two hens; moreover the
hen is generaly the wesaker of the two, and more liable to perish.

With respect to birds in a state of nature, Mr. Gould and others™
are convinced that the males are generaly the more numerous; and
as the young males of many species resemble the females, the latter
would naturally appear to be the most numerous. 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
maes to one female are generaly produced. An experienced ob-
server remarks® that in Scandinavia the broods of the capercailzie
and black-cock contain more males than females; and that with the
Da-ripa (a kind of ptarmigan) more maes than females attend the
leks or places of courtship; but this latter circumstance is accounted
for by some observers by a greater number of hen birds being killed
by vermin.  From various facts given by White of Sdborne® it
seems clear that the males of the partridge must be in considerable
excess in the south of England; and | have been assured that this
is the case in Scotland.  Mr. Weir on enquiring from the deders
who receve at certain seasons large numbers of raffs (Machetes
pugnax) was told that the maes are much the most numerous.
This same naturalist has dso enquired for me from the bird-
catchers, who annually catch an astonishing number of various small
goedies dive for the London market, and he was unhesitatingly
answered by an old and trustworthy man, that with the chaffinch
the males are in large excess, he thought as high as 2 madesto

o “ Brehm ( lllust. Thierleben,' B. iv. s 990) comes to the same con-
usion.

13425 On the authority of L. Lloyd, ' Game Birds of Sweden,' 1867, p. 12,
4 ' Nat. Hist. of Selbourne,' letter xxix. edit. of 1825, val. i. p. 139.
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1 female, or a leasst as high as 5 to 3% The males of the black-
bird, he likewise maintained, were by far the most numerous, whe-
ther caught by traps or by netting at night. These Statements
may apparently be trusted, because the same man sad that the
sexes are about equa with the lark, the twite (Linaria montana),
and goldfinch. On the other hand he is certain that with the
common linnet, the females preponderate grestly, but unequaly
during different years; during some years he has found the females
to the males as four to one. It should, however, be borne in mind,
that the chief season for catching birds does not begin till Sep-
tember, o that with some species partia migrationsmay have begun,
andthe flocks at this period often consist of hensaone.  Mr. Salvin
paid paticular attention to the sexes of the humming-birds in
Central America, and he is convinced that with mogt of the species
the males arein excess; thus one year he procured 204 specimens
belonging to ten species, and these conssted of 166 males and of
38 females. With two other species the females were in excess:
but the proportions apparently vary either during different seasons
or in different locdlities, for on one occason the maes of Cam-
pylopterus hemileucurus were to the females as five to two, and
on another occasion® in exactly the reversed ratio. As bearing on
this latter point, | may add, that Mr. Powys found in Corfu and
Epirusthe sexes of the chaffinch keeping apart, and " the females
" by far the most numerous;" whilst in Pdegsine Mr. Tristram
found " the mde flocks appearing greatly to exceed the femae in
" number."*®  So again with the Quiscalus major, Mr. G. Taylor®
says, that in Florida there were " very few females in proportion to
" themdes," whilst in Honduras the proportion was the other way,
the species there having the character of a polygamist.

FISH.

With Fish theproportional numbers of the sexes can be ascertained
only by catching them in the adult or nearly adult state; and there

47 Mr. Jenner Weir received similar information, on making enquiries
during the following year. To shew the number of chaffinches caught, |
may mention that in 1869 there was a match between two experts; and
one man caught in a day 62, and another 40, male chaffinches. The greatest
number ever caught by one man in a single day was 70.

“ lhis," val. ii. p. 260, as quoted in Gould's ' Trochilidee’ 1861, p. 52.
For the foregoing proportions, | am indebted to Mr. Savin for atable of
hisresults.

4 *bis' 1860, p. 137 ; and 1867, p. 369.

50 his, 1862, p. 137.

X 2
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are many difficulties in arriving at any just condusion® Infertile
femaes might readily be mistaken for maes, as Dr. Ginther has
remarked to mein regard to trout. With some species the males
are believed to die soon after fertilising the ova. With many species
the mdes are of much smdler size than the femdes, <o that alarge
number of maes would escape from the same net by which the
females were caught. M. Carbonnier, who has especidly attended
to the naturd higtory of the pike (Esox lucius) dates that many
males, owing to their small size, are devoured by the larger females;
and he believes that the males of dmog dl fish are exposed from
the same cause to greater danger than the females. Nevertheless
in the few cases in which the proportiona numbers have been
actually observed, the maes appear to be largely in excess  Thus
Mr. R. Buig, the superintendent of the Stormontfield experi-
ments, says that in 1865, out of 70 sdmon first landed for the
purpose of obtaining the ova, upwards of 60 were mdes. In
1867 he again " cdls attention to the vast disproportion of the
" maes to the females. We had at the outset at least ten maes
"to one female" Afterwards sufficient females for obtaining ova
were procured. He adds " from the great proportion of the
" mdes, they are oonsta’ltly fighting and tearing each other on the
qaawnlng—beds Thisdisproportion, no doubt, can be accounted
for in part, but whether wholly is very doubtful, by the maes
ascending the rivers before the females.  Mr. F. Buckland remarks
in regard to trout, that " it is acurious fact that the maes prepon-
" derate very largely in number over the femaes. It invariably
" happens that when the first rush of fish is made to the net, there
" will be at lesst seven or eight males to one female found captive.
" I cannot quite account for this; either the males are more numer-
" ous than the females, or the latter seek safety by concealment
" rather than flight." He then adds, that by carefully werchl ng the
banks, sufficient females for obtaining ova can be found.>* Mr. H.
Lee informsme that out of 212 trout, taken for this purposein Lord
Portsmouth's park, 150 were males and 62 females.
With the Cyprinidee the males likewise seem to be in excess,
but severd members of this Family, viz., the carp, tench, bream
and minnow, appear regularly to follow the practice, rare in the

5! |euckart quotes Bloch (Wagner, ' Handwérterbuch der Phys! B. iv.
1853, s. 775), that with fish there are twice as many males as females.

22 Quoted In the ' Farmer,' March 18, 1869, p. 369.

5 “The Stormontfield Piscicultura Experiments, 1866, p. 23. The
F|e|d newspaper, June 29th, 1867.

5 Land and Water, 1868, p. 41
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animal kingdom, of polyandry; for the female whilst spawning is
aways attended by two males, one on each sde, and in the case of
the bream by three or four maes.  This fact is so well known, that

it is dways recommended to stock a pond with two mae tenches
to one female, or a least with three males to two females. With
the minnow, an excdlent observer dates, that on the spawning-
beds the males are ten times as numerous as the females;, when a
female comes amongst themaes, " she isimmediately pressed closdy
" by amale on each side; and when they have been in that stua

tionfor atime, are superseded by other two maes" 5

INSECTS.

In this dass, the Lepidoptera aone afford the means of judging
of the proportional numbers of the sexes; for they have been cal-
lected with specid care by many good observers and have been
largely bred from the egg or caterpillar state. | had hoped that
some breeders of silk-moths might have kept an exact record, but
after writing to France and Italy, and consulting various treatises,
| cannot find that this has ever been done. The general opinion
appears to be that the sexes are nearly equd, but in Italy as | hear
from Professor Canestrini, many breeders are convinced that the
females are produced in excess The same naturdist, however,
informs me, that in the two yearly broods of the Ailanthus silk-
moth (Bombyx cynthia), the maes greatly preponderate in the
first, whilst in the second the two sexes are nearly equd, or the
females rather in excess.

In regard to Butterflies in a dtate of nature, severa obsarvers
have been much struck by the apparently enormous preponderance
of the mdes® Thus Mr. Bates® in speeking of the species, no
less than about a hundred in number, which inhabit 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, Edwards, who had great experience, estimates in the
genus Pailio the maes to the females as four to one; and Mr.

% Yarrell, ' Hist. British Fishes' vol. i. 1836, p. 307; on the Cyprinus
carpio, p. 3SL on the Tinea wulgaris, p. 331, on the Abramis brama, p.
336. See for the minnow (Leuciscus phoxmus) ' Loudon's Mag. of Nat.
Hist.'val. v. 1832, p. 682.

% Leuckart quotes Meinecke (Wagner, ' Handwérterbuch der Phys!'
B. iv. 1853 s 775) that with Butterflies the males are three or four times
& numerous as the females.

5 ' The Naturalist on the Amazons,' vol. ii. 1863, p. 228, 347.
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Walsh, who informed me of this statement, says that with P.
turnus thisis certainly the case.  In South Africa, Mr. R. Trimen
found the mdes in excess in 19 spet:ieg58 and in one of these,
which swarms in open places, he estimated the number of maes as
fifty to one female. With another species, in which the mdes are
numerous in certain locdities, he collected during seven years only
five femades. In the idand of Bourbon, M. Maillard states that
the maes of one species of Papilio are twenty times as numerous
as the females®® Mr. Trimen informs me that as far as he has
himsdlf seen, or heard from others, it is rare for the females of any
butterfly to exceed in number the males; but this is b;O)erhaps the
case with three South African species Mr. Wallace™ states that
the females of Ornithoptera craesus, in the Maay archipdago, are
more common and more eedily caught than the males; but this is
arare butterfly. | may here add, that in Hyperythra, a genus of
moths, Guenée says, that from four to five femaes are sent in
callections from India for one mae.

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 Lepidoptera, in the
adult or imago dtate, are caught in greater numbers than the
females; but this fact was attributed by various observers to the
more retiring habits of the femades, and to the maes emerging
earlier from the cocoon.  This latter circumstance is well known to
occur with most Lepidoptera, as well as with other insects.  So
that, as M. Personnat remarks, the maes of the domesticated
Bombyx Yamamai, are lost a the beginning of the season, and
the females at the end, from the want of maes® | cannot how-
ever persuade myself that these causes suffice to explain the great
excess of maes in the cases, above given, of butterflies which are
extremely common in their native countries. Mr. Stainton, who
has paid such dose attention during many years to the smdler
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, but that since he has reared them on a large scale from the
caterpillar state, he is convinced that the females are the most

® Four of these cases are given by Mr. Trimen in his ' Rhopalocera
Africee Augralis!

% Quoted by Trimen, ' Transact. Ent. Soc.' vol. v. part iv. 1866, p. 330.

% Transact. Linn. Soc.' vol. xxv. p. 37.

&+ Proc. Entomolog. Soc.' Feb. 17th, 1868,

%2 Quoted by Dr. Wallace in ' Proc. Ent. Soc' 3rd series, vol. v. 1867,
p. 487.
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numerous. Severd entomologists concur in thisview. Mr. Double-
day, however, and some others, take an opposite view, and are con-
vinced that they have reared from the egg and caterpillar states a
larger proportion of males than of females.

Besides the more active habits of the mdes, their earlier emerg-
ence from the cocoon, and their frequenting in some cases more
open stations, other causes may be assigned for an apparent or real
difference in the proportiond numbers of the sexes of Lepidop-
tera, when captured in the imago state, and when reared from the
egg or caerpillar gate. It is believed by many breeders in Itdy,
as | hear from Professor Canedtrini, that the female caterpillar of
the slk-moth suffers more from the recent disease than the male;
and Dr. Staudinger informs me that in rearing Lepidoptera more
females die in the cocoon than maes. With many species the
femde caterpillar is larger than the mae, and a collector would
naturally choose the finest specimens, and thus unintentionaly
collect alarger number of females. Three collectors have told me
that this was their practice; but Dr. Wadlace is sure that most
collectors take dl the specimens which they can find of the rarer
kinds, which done are worth the trouble of rearing. Birds when
surrounded by caterpillars would probably devour the largest; and
Professor Canestrini informs methat in Italy some breeders believe,
though on insufficient evidence, that in the first brood of the
Ailanthus silk-moth, the wasps destroy a larger number of the
female than of the male caterpillars.  Dr. Wallace further remarks
that female caterpillars, from being larger than the maes, require
more time for their development and consume more food and mois-
ture; and thus they would be exposed during a longer time to
danger from ichneumons, birds, &c., and in times of scarcity would
perish in greater numbers. Hence it appears quite possible that,
in a state of nature, fewer female Lepidoptera may reach maturity
than males; and for our specid object we are concerned with the
numbers at maturity, when the sexes are ready to propagate their
kind.

The manner in which the males of certain moths congregete in
extraordinary numbers round a single female, apparently indicates
a great excess of males, though this fact may perhaps be accounted
for by the earlier emergence of the maes from their cocoons.  Mr.
Stainton informs me that from twelve to twenty males may often be
seen congregated round a femae Elachista rufocinerea. It is well
known that if a virgin Lasiocampa quercus or Saturnia carpini
be exposad in a cage, vast numbers of maes collect round her,
and if confined in a room will even come down the chimney to her.
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Mr. Doubleday believes that he has seen from fifty to a hundred
males of both these species attracted in the course of a single day
by a female under confinement. Mr. Trimen exposed in the Ide
of Wight a box in which a female of the Lasocampa had been
confined on the previous day, and five maes soon endeavoured
to gain admittance, M. Vereaux, in Audtrdia, having placed
the female of a smal Bombyx in a box in his pocket, was fol-
lowed by a crowd of maes, so that about 200 entered the house
with him.%

Mr. Doubleday has caled my attention to Dr. Staudinger's™ list
of Lepidoptera, which gives the prices of the males and females of
300 species or well-marked varieties of (Rhopaocera) butterflies.
The prices for both sexes of the very common species are of
coursethe same; but with 114 of the rarer species they differ; the
males being in al cases, excepting one, the chegpest. On an ave-
rege of the prices of the 113 species, the price of the male to that
of the female is as 100 to 149; and this apparently indicates that
inversely the males exceed the females in number in the same
proportion. About 2000 species or varieties of moths (Heterocera)
are cataogued, those with wingless females being here excluded on
account of the difference in habits of the two sexes: of these 2000
Species, 141 differ in price according to sex, the males of 130 being
cheaper, and the maes of only 11 being dearer than the females.
The average price of the maes of the 130 species, to that of the
females, isas 100 to 143, With respect to 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 species
which can account for the difference in the prices of the two sexes,
and that it can be accountedfor only by an excess in the numbers of
the mdes. But | am bound to add that Dr. Staudinger himself, as
heinforms me, is of adifferent opinion. He thinks that the less
active habits of the females and the earlier emergence of the males
will account for his collectors securing a larger number of malesthan
of femdes, and consequently for the lower prices of the former.
With respect to specimens reared from the caterpillar-state, Dr.
Staudinger believes, as previoudy stated, that agreater number of
females than of males die under confinement in the cocoons. He
adds that with certain gpecies one sex seems to preponderate over
the other during certain years.

Of direct observations on the sexes of Lepidoptera, reared either

o Blanchard, * Metamorphoses, Moaurs des Insectes, 1868, p. 225-226,
'L epidopteren-DoubblettrenListe,'Berlin, No. x. 1866.
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from eggs or caerpillars, | have received only the few following
cases—

Males. | Females.

The Rev. J. Hellins ¢ of Exeter reared, during 1868,

imagos of 73 species, which consisted of .. 153 137
Mr. Albert Jones of Eltham reared, during 1868, im-

agos of 9 species, which consxsted of .. 159 126
During 1869 he reared imagos from 4 species, consist-

ing of 114 112
Mr, Buckler of Emsworth Hants, durmg 1869 “reared

imagos from 74 species, consisting of ,. 180 169
Dr. Wallace of Colchester reared from one. brood of

Bombyx cynthia .. . 52 48
Dr. Wallace raised, from cocoons of Bombyx Peln;x sent

from China, duung 1869 .. 224 123
Dr. Wallace raised, during 1868 and 1869 from two

lots of cocoons of Bombyx yama-mai .. . 52 | 46

Total .. .. .. .. .. .. 934 | 761

So that in these eight lots of cocoons and eggs, males were pro-
duced in excess Taken together the proportion of maes is as
1227 to 100 femaes. But the numbers are hardly large enough
to be trustworthy.

On the whole, from the above various sources of evidence, dl
pointing to the same direction, | infer that with most species of
Lepidoptera, the males in the imago date generaly exceed the
females in number, whatever the proportions may be at their first
emergence from the egg.

With reference to the other Orders of insects, | have been able
to collect very little religble information. With the stag-beetle
(Lucanus cervus) " the males appear to be much more numerous
" than the females;" but when, as Corndlius remarked during 1867,
an unusua number of these beetles appeared in one part of Ger-
many, the females appeared to exceed the maes as X s one.
With one of the Elateridag the males are sad to be much more
numerous than the femaes, and "two or three are often found
" united with one female;®® o that here polyandry seems to prevail.

% This naturalist has been s kind as to send me some results from
former years, in which the females seemed to preponderate; but so many
of the figures were estimates, that | found it impossible to tabulate them.

% Giinther's ' Record of Zoological Literature 1867, p. 260. On the
excess of female Lucanus, ibid. p. 250. On the males of Lucanus in Eng-
Ignc(ji Wels7t¥vood Modern Class. of Insects,' val. i. p. 187. On the Siagonium,
ibid. p
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With Siagonium (Staphylinidag), in which the maes are furnished
with horns, " the females are far more numerous than the opposite
" s=x." Mr. Janson stated at the Entomological Society that the
females of the bark-feeding Tomicus villosus are s common as to
be a plague, whilst the males are 0 rare as to be hardly known.
In other Orders, from unknown causes, but apparently in some in-
stances owing to parthenogenesis, the males of certain species have
never been discovered or are excessively rare, as with severa of the
Cynipidee®  In all the gall-making Cynipidae known to Mr. Walsh,
the females are four or five times as numerous as the maes; and
it is, ashe informs me, with the gall-making Cecidomyiize(Diptera).
With some common species of Saw-flies (Tenthredinad Mr. F.
Smith has reared hundreds of specimens from larvae of all sz%
but has never reared a single male: on the other hand Curtis says,
that with certain species (Athalia), bred by him, the males to the
females were as six to one; whilst exactly the reverse occurred with
the mature insects of the same species caught in the fields. With
the Neuroptera, Mr. Walsh states that in many, but by no means
in al, the species of the Odonatous groups (Ephemerina), there is a
great overplus of males: in the genus Hetagina, dso, the males are
generaly at least four times as humerous as the females. In certain
gpecies in the genus Gomphus the males are equally numerous,
whilst in two other species, the females are twice or thrice as
numerous as the males.  In some European species of Psocus thou-
sands of females may be collected without a single male, Whllst
with other species of the same genus both sexes are common.%*  In
England, Mr. MacLachlan has captured hundreds of the female
Apatania muliebris, but has never seen the male; and of Boreus
hyemalis only four or five males have been here seen®  With most
of these gpecies (excepting, as | have heard, with the Tenthredinad
there is no reason to suppose that the females are subject to parthe-
nogenesis; and thus we see how ignorant we are on the causes of the
apparent discrepancy in the proportional numbers of the two sexes.
In the other Classes of the Articulata | have been able to collect
dill lessinformation. With Spiders, Mr. Blackwall, who has care-
fully attended to this class during many years, writes to me that
the maes from their more erratic habits are more commonly seen,

87 Walsh, in ' The American Entomologist,' val. i. 1869, p. 103. F. Smith,
' Record of Zoologica Literature,' 1867, p. 328.
%+ Farm Insects,' p. 45-46.
Observatlons on N. American Neuroptera,' by H. Hagen and B. D.
Walsh "Proc. Ent. Soc. Phlladelphla, Oct. 1863, p. 168, 223, 239.
' Proc. Ent. Soc. London,' Feb. 17, 1868.
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and therefore appear to be the more numerous. This is actually the
cae with a few species; but he mentions severd species in Six
genera, in which the females appear to be much more numerous
than the maes™ The small size of the males in comparison with
the females, which is sometimes carried to an extreme degree, and
their widely different appearance, may account in some instances
for their rarity in collections.”

Some of the lower Crustaceans are able to propagate their kind
asexually, and thiswill account for the extreme rarity of the males.
With some other forms (as with Tanais and Cypris) there is reason
to believe, as Fritz M iller informs me, that the maleis much shorter-
lived than the female, which, supposing the two sexes to be at first
equal in number, would explain the scarcity of the males. On the
other hand this same naturalist has invariably taken, on the shores
of Brazil, far more males than femaes of the Diastylidee and of
Cypriding; thus with a species in the latter genus, 63 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 Gelasmus, Fritz Muller found the males to be more numerous
than the females. The reverse seems to be the case, according to
the large experience of Mr. C. Spence Bate, with six common British
crabs, the names of which he has given me.

On the Power of Natural Selection to regulate the pro-
portioned Numbers of the Sexes, and General Fertility.—
In some peculiar cases, an excess in the number of one
sex over the other might be a great advantage to a
soecies, as with the derile females of socid insects, or
with those animals in which more than one mae is
requisite to fertilise the female, as with certain cirri-
pedes and perhaps certain fishes. An inequality be-
tween the sexes in these cases might have been acquired
through natural sdection, but from their rarity they
need not here be further considered. In al ordinary

™ Another great authority in this class, Prof. Thorell of Upsda (' On
European Spiders,' 1869-70, part i. p. 205) speaks as if female spiders were
generaJIy commoner than the males.
2 See, on this subject Mr. Pickard-Cambridge, as quoted in ' Quarterly
Journal of Science,' 1868, p. 429.
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cases an inequality would be no advantage or disad-
vantageto certain individuals more than to others; and
therefore it could hardly have resulted from natura
section. We must attribute the inequdity to the
direct action of those unknown conditions, which with
mankind lead to the males being born in a somewhat
larger excess in certain countries than in others or
which cause the proportion between the sexes to differ
dightly in legitimate and illegitimate births.

Let us now take the case of a species producing from
the unknown causes just dluded to, an excess of one
sex—we will say of males—these being superfluous and
usdess, or nearly usdess  Could the sexes be equalised
through natural sdection? We may fed sure, from all
characters being variable, that certain pairs would pro-
duce a somewhat less excess of males over females than
other pairs. The former, supposing the actual number
of the offspring to remain constant, would necessarily
produce more femaes, and would therefore be more pro-
ductive. On the doctrine of chances a greater number
of the offspring of the more productive pairs would sur-
vive; and these would inherit a tendency to procreate
fewer mades and more females. Thus a tendency to-
wards the equalisation of the sexes would be brought
about. But our supposed specieswould by this process
be rendered, as just remarked, more productive; and
this would in many cases be far from an advantage;
for whenever the limit to the numbers which exig, de-
pends, not on destruction by enemies, but on the amount
of food, increased fertility will lead to severer competi-
tion and to most of the survivors being badly fed. In
this casg, if the sexes were equalised by an increase in
the number of the females, a simultaneous decrease in
the total number of the offspring would be beneficial,
or even necessary, for the existence of the species; and
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this, | believe, could be effected through natural sdec-
tion in the manner hereafter to be described. The
same train of reasoning is gpplicable in the above,
as well as in the following casg if we assume that
females instead of males are produced in excess, for
such femaes from not uniting with maes would be
superfluous and usdess  So it would be with poly-
gamous pecies, if we assume the excess of females
to beinordinately grest.

An excess of either sex, we will again say of the
males, could, however, apparently be eliminated through
natural sdection in another and indirect manner, namely
by an actua diminution of the mades, without any in-
crease of the femaes, and consequently without any
increase in the productiveness of the species From
the variability of dl characters, we may fedl assured
that some pairs, inhabiting any locaity, would produce
a rather smaller excess of superfluous maes, but an
equal number of productive females. When the off-
soring from the more and the less male-productive
parents were al mingled together, none would have any
direct advantage over the others; but those that pro-
duced few superfluous males would have one great
indirect advantage, namely that their ova or embryos
would probably be larger and finer, or their young
better nurtured in the womb and afterwards. We s
this principle illustrated with plants; as those which
bear a vast number of seed produce small ones; whilst
those which bear comparatively few seeds, often produce
large ones well-stocked with nutriment for the use of the
seadlings” Hence the offspring of the parents which

| have often been struck with the fact, that in several species of
Primula the seeds in the cgpsules which contained only a few were
very much larger than the numerous seeds in the more productive

capaules.
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had wasted least force in producing superfluous maes
would be the mogt likdly to survive, and would inherit
the same tendency not to produce superfluous maes,
whilgt retaining their full fertility in the production of
females. So it would be with the converse case of the
female sex. Any dight excess however, of either sex
could hardly be checked in 0 indirect a manner. Nor
indeed has a condiderable inequality between the sexes
been dways prevented, as we have seen in some of the
cases given in the previous discusson.  In these cases
the unknown causes which determine the sex of the
embryo, and which under certain conditions lead to
the production of one sex in excess over the other, have
not been mastered by the survival of those varieties
which were subjected to the least waste of organised
matter and force by the production of superfluous indi-
viduals of either s=x. Nevertheless we may conclude
that natural sdection will aways tend, though some-
times inefficiently, to equalise the relative numbers of
the two sexes

Having sad this much on the equdisation of the
sexes, it may bewell toadd afew remarks on theregula-
tion through natural sdection of the ordinary fertility
of species.  Mr, Herbert Spencer has shewn in an able
discussion™ that with &l organisms a ratio exists be-
tween what he cdls individuation and genesis whence
it follows that beings which consume much matter or
force in their growth, complicated structure or activity,
or which produce ova and embryos of large sze, or
which expend much energy in nurturing their young,
cannot be 0 productive as beings of an opposite nature.
Mr. Spencer further shews that minor differences in fer-
tility will be regulated through natural sdection. Thus

" * Principles of Biology,' vol. ii. 1867, chaps. ii.-xi.



CHaP. VIII. SEXUAL SELECTION. 319

the fertility of each species will tend to increase, from
the more fertile pairs producing alarger number of off-
spring, and these from their mere number will have the
best chance of surviving, and will transmit their ten-
dency to greater fertility. The only check to a con-
tinued augmentation of fertility in each organism seems
to be either the expenditure of more power and the
greater risks run by the parents that produce a more
numerous progeny, or the contingency of very numerous
eggs and young being produced of smaller size, or less
vigorous, or subsequently not so wel nurtured. To
drike a balance in any case between the disadvantages
which follow from the production of a numerous pro-
geny, and the advantages (such as the escgpe of at least
some individuas from various dangers) is quite beyond
our power of judgment.

When an organism has once been rendered extremely
fertile, how its fertility can be reduced through natural
sdlection is not so clear as how this capacity was first
acquired. Yet it is obvious that if individuas of a
oecies, from a decrease of their natural enemies, were
habitually reared in larger numbers than could be sup-
ported, al the members would suffer. Nevertheless the
offspring from the less fertile parents would have no
direct advantage over the offspring from the more fer-
tile parents, when dl were mingled together in the
same didrict.  All the individuals would mutually tend
to starve each other. The offspring indeed of the less
fertile parents would lie under one great disadvantage,
for from the smple fact of being produced in smaller
numbers, they would be the mogt liable to extermina
tion. Indirectly, however, they would partake of one
great advantage; for under the supposed condition of
severe competition, when al were pressed for food, it is
extremely probable that those individuals which from
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some variation in their congtitution produced fewer eggs
or young, would producethem of greater size or vigour;
and the adults reared from such eggs or young would
manifestly have the best chance of surviving, and
would inherit a tendency towards lessened fertility.
The parents, moreover, which had to nourish or provide
for fewer offspring would themsdves be exposed to a
less severe drain in the struggle for existence, and
would have a better chance of surviving. By thes

deps, and by no others as far as | can see natura
sdection under the above conditions of severe com-
petition for food, would lead to the formation of a new
race less fertile, but better adapted for survival, than
the parent-race.
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CHAPTER IX.

SECONDARY  SEXUAL CHARACTERS IN THE LowerR CLASSES OF
THE ANIMAL KINGDOM.

These characters absent in the lowest dasses— Brilliant colours—
Mollusca—Annelids—Crustacea, secondary sexud characters
strongly developed; dimorphism; colour; characters not acquired
before maturity—Spiders, sexua colours of; stridulation by the
males—Myriapoda.

IN the lowest classes the two sexesare not rardly united
in the same individud, and therefore secondary sexud
characters cannot be developed.  In many casesin which
the two sexes are separate, both are permanently at-
tached to some support, and the one cannot search or
gruggle for the other. Moreover it is dmost certain
that these animals have too imperfect senses and
much too low mental powers to feel mutud rivary,
or to appreciate each other's beauty or other attrac-
tions.

Hence in these dassss, such as the Protozoa, Coden-
terata, Echinodermata, Scolecida, true secondary sexud
characters do not occur; and this fact agrees with the
belief that such characters in the higher dasses have
been acquired through sexud sdection, which depends
on the will, desires, and choice of either sax. Never-
theless some few apparent exceptions occur; thus, as |
hear from Dr. Baird, the males of certain Entozoa, or
internal paradtic worms, differ dightly in colour from
the females; but we have no reason to suppose that
such differences have been augmented through sexua
SHection.

VOL. I. Y
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Many of the lower animals, whether hermaphrodites
or with the sexes separate, are ornamented with the
most brilliant tints, or are shaded and striped in an
degant manner. This is the case with many cords
and sea-anemonies (Actinead, with some jelly-fish (Me-
duse Porpita, &c), with some Planarise Ascidians,
numerous Star-fishes, Echini, &c.; but we may conclude
from the reasons dready indicated, namely the union
of the two sexes in some of these animals, the per-
manently affixed condition of others, and the low
mental powers of al, that such colours do not serve
as a sexud attraction, and have not been acquired
through sexua sdection. With the higher animals
the case is very different; for with them when one sex
is much more brilliantly or conspicuously coloured
than the other, and there is no difference in the
habits of the two sexes which will account for this
difference, we have reason to believe in the influence
of sexud selection; and this belief is strongly con-
firmed when the more ornamented individuals, which
are dmog aways the maes, display their atractions
before the other sx. We may ds0 extend this con-
cluson to both sexes, when coloured dike, if their
colours are plainly anadlogous to those of one sex done
in certain other species of the same group.

How, then, are we to account for the beautiful or
even gorgeous colours of many animals in the lowest
cases? It appearsvery doubtful whether such colours
usudly serve as a protection; but we are extremely
ligble to er in regard to characters of dl kinds in
relation to protection, as will be admitted by every one
who has read Mr. Wallace's excdlent essay on this
subject. It would not, for ingtance, at first occur to
any one that the perfect transparency of the Medusss
or jelly-fishes, was of the highest service to them as a
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protection; but when we are reminded by Hécke that
not only the medusese but many floating mollusca, crus
taceans, and even small oceanic fishes partake of this
same glasslike structure, we can hardly doubt that
they thus escape the notice of peagic birds and other
enemies.

Notwithstanding our ignorance how far colour in
many cases sarves as a protection, the most probable
view in regard to the splendid tints of many of the
lowest animals seems to be that their colours are the
direct result either of the chemicd nature or the minute
structure of their tissues, independently of any benefit
thus derived. Hardly any colour is finer than that of
arterial blood; but there is no reason to suppose that
the colour of the blood isin itself any advantage; and
though it adds to the beauty of the maiden's cheek, no
one will pretend that it has been acquired for this pur-
pose.  So again with many animals, especialy the lower
ones, the hile is richly coloured; thus the extreme
beauty of the Eolidee (naked seardugs) is chiefly due, as
I am informed by Mr. Hancock, to the hiliary glands
seen through the tranducent integuments; this beauty
being probably of no service to these animals. The
tints of the decaying leaves in an American forest are
described 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
closdy analogous to natural organic compounds have
been recently formed by chemigs, and which exhibit
the most splendid colours, it would have been a strange
fact if substances smilarly coloured had not often
originated, independently of any useful end being
thus gained, in the complex laboratory of living
organigms.

Y 2
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The sub-kingdom of the Mollusca.—Throughout this
great divison (taken in its largest acceptation) of the
anima kingdom, secondary sexua characters, such as
we are here conddering, never, asfar as | can discover,
occur.  Nor could they be expected in the three lowest
dases namely in the Ascidians, Polyzoa, and Brachio-
pods (constituting the Molluscoida of Huxley), for most
of these animals are permanently affixed to a support
or have their sexes united in the same individua. In
the Lamdlibranchiata, or bivave shels, hermaphro-
ditism is not rare. In the next higher dass of the
Gagteropoda, or marine univave shdls, the sexes are
either united or separate.  But in this latter case the
males never possess goecid organs for finding, securing,
or charming the femaes, or for fighting with other
maes. The Sle externa difference between the sexes
congds as | am informed by Mr. Gwyn Jeffreys, in
the shdl sometimes differing a little in form; for
ingance, the shel of the male periwinkle (Littorina
littorea) is narrower and has amore elongated spire than
that of the female. But differences of this nature, it
may be presumed, are directly connected with the act
of reproduction or with the development of the ova

The Gagteropoda, though capable of locomation and
furnished with imperfect eyes, do not appear to be en-
dowed with sufficient mental powers for the members
of the same sex to struggle together in rivalry, and
thus to acquire secondary sexud characters. Never-
theless with the pulmoniferous gasteropods, or land-
shdls, the pairing is preceded by courtship; for these
animals, though hermaphrodites, are compelled by their
structure to pair together. Agassiz remarks! " Qui-
" congue a eu I'occasion dobserver lesamours des lima:

1" Del'Espéceet delaClass' &c., 1869, p. 106.
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" cons, ne saurait mettre en doute la séduction, déployée
" dans les mouvements e les alures qui préparent et
" accomplissent le double embrassement de ces her-
" maphrodites” These animals appear dso susceptible
of some degree of permanent attachment: an accurate
observer, Mr. Lonsdde, informs me that he placed a
pair of land-shells (Helix pomatia), one of which was
weakly, into a smal and ill-provided garden. After a
short time the strong and healthy individual disappeared,
and was traced by itstrack of dime over awadl into an
adjoining well-socked garden. Mr. Lonsdde concluded
that it had deserted its sckly mate; but after an
absence of twenty-four hours it returned, and apparently
communicated the result of its successful exploration,
for both then started dong the same track and disgp-
peared over the wall.

Even in the highest class of the Mallusca, namely the
Cephaopoda or cuttlefishes, in which the sexes are
separate, secondary sexua characters of the kind which
we are here considering, do not, as far as | can discover,
occur. This is a surprisng circumstance, as 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
escape from an enemy.?  Certain Cephalopoda, however,
are characterised by one extraordinary sexual character,
namely, that the male element collects within one of
the arms or tentacles, which is then cast off, and,
clinging by its sucking-discs to the female, lives for
a time an independent life. So completely does the
cast-off arm resemble a separate animal, that it was
described by Cuvier as a paragitic worm under the name

2 S for ingance, the account which | have given in my ' Journal
of Researches' 1845, p. 7.
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of Hectocotyle. But this marvellous structure may be
dasxd as a primary rather than as a secondary sexud
character.

Although with the Mollusca sexud sdlection does not
seem to have come into play; yet many univalve and
bivave shdls such as volutes, cones, scdlops, &c., are
beautifully coloured and shaped. The colours do not
appear in most cases to be of any use as a protection;
they are probably the direct result, as in the lowest
dases of the nature of the tissues; the patterns and
the sculpture of the shel depending on its manner of
growth. The amount of light seems to a certain extent
to be influential; for although, as repeatedly stated by
Mr. Gwyn Jeffreys, the shells of some species living a a
profound depth are brightly coloured, yet we generaly
se the lower surfaces and the parts covered by the
mantle less highly coloured than the upper and exposed
surfaces®  In some cases, as with shdlls living amongst
cords or brightly-tinted searweeds, the bright colours
may serve as aprotection.  But many of the nudibranch
mollusca, or seadugs, are as beautifully coloured as
any shells as may be seen in Messs. Alder and Han-
cock's magnificent work; and from information kindly
given me by Mr. Hancock, it is extremely doubtful
whether these colours usually serve as a protection.
With some species this may be the case, as with one
which lives on the green leaves of dgee and is itsHf
bright-green.  But many brightly-coloured, white or
otherwise conspicuous spedies, do not seek conceal ment;
whilst again some equally conspicuous species, as well
as other dull-coloured kinds, live under stones and in

3| have given (' Geolog. Observations on Volcanic Idands' 1844,
p. 53) a curious ingtance of the influence of light on the colours of
afrondescent incrustation, deposited by the surf on the coast-rocks of
Ascension, and formed by the solution of triturated searshdlls.
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dark recesses.  So that with these nudibranch molluscs,
colour apparently does not stand in any dose relation
to the nature of the places which they inhabit.

These naked seardugs are hermaphrodites, yet they
pair together, as do land-snals, many of which have
extremely pretty shdls It is conceivable that two
hermaphrodites, attracted by each others greater beauty,
might unite and leave offspring which would inherit
their parents greater beauty. But with such lowly-
organised creatures this is extremely improbable. Nor
is it at dl obvious how the offspring from the more
beautiful pairs of hermaphrodites would have any ad-
vantage, S0 as to increase in numbers, over the offspring
of the less beautiful, unless indeed vigour and beauty
generaly coincided. We have not here a number of
males becoming mature before the femaes, and the
more beautiful ones sdected by the more vigorous
females. If, indeed, brilliant colours were beneficid
to an hermaphrodite anima in relation to its generd
habits of life, the more brightly-tinted individuals would
succeed best and would increase in number; but this
would be a case of natural and not of sexua sdlection.

Qub-kingdom of the Vermes or Annulosa: Class
Annelida (or Sea-worms).—n this dass athough
the sexes (when separate) sometimes differ from each
other in characters of such importance that they have
been placed under distinct genera or even families,
yet the differences do not seem of the kind which can
be safely attributed to sexua sdection. These animals,
like those in the preceding dasses, apparently stand too
low in the scde, for the individuals of either sex to
exert any choice in sdecting a partner, or for the indi-
viduals of the same sex to struggle together in rivalry.
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Sub-kingdom of the Arthropoda: Class, Crustacea.—
In this grest dass we first meet with undoubted s=
condary sexud characters, often developed in a remark-
able 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 gpecies the males are of amdl size
and they done are furnished with perfect swimming-
legs, antennee and sense-organs, the females being
destitute of these organs, with their bodies often condgt-
ing of a mere distorted mass.  But these extraordinary
differences between the two sexes are no doubt rdaed
to their widely different habits of life, and consequently
do not concern us. In various crustaceans, belonging
to digtinct families, the anterior antennae are furnished
with peculiar thread-like bodies, which are believed to
act as smdling-organs, and these are much more nume-
rous in the maes than in the females. As the maes,
without any unusua development of their olfactory
organs, would amost certainly be able sooner or later
to find the femdes, the increased number of the smdl-
ing-threads has probably been acquired through sexua
sdection, by the better provided maes having been the
most successful in finding partners and in leaving off-
spring.  Fritz MUller has described aremarkable dimor-
phic species of Tanas, in which the mae is represented
by two digtinct forms, never graduating into each other.
In the one form the mae is furnished with more
numerous smeling-threads, and in the other form with
more powerful and more dongated chelae or pincers
which serve to hold the femae.  Fritz Miller suggests
that these differences between the two male forms of the
same species must have originated in certain individuals
having varied in the number of the smdling-threads,
whilgt other individuals varied in the shape and sze of
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their chelaa sothat of theformer, those which were best
abletofind the female, and of the latter, those which were
best ableto hold her whenfound,
have left the greater number of
progeny to inherit their respec-
tive advantages.*

In some of the lower crusta-
ceans, the right-hand anterior
antenna of the made differs
greatly in dructure from the
left-hand one, the latter re-
sembling in its smple tapering
joints the antennee of the fe-
mde. In the mae the modi-
fied antenna is ether swollen
in the middle or angularly bent,
or converted (fig. 3) into an
elegant, and sometimes wonder-
fully complex, prehensile organ.”
It sarves, as | hear from Sr J
Lubbock, to hold the female,
and for this same purpose one
of the two posterior legs (b) on
the same dde of the body is
converted into a forceps. In
another family the inferior or
posterior antennee are " curioudy zigzagged" in the
males alone.

Image Not Available

4 Facts and Arguments for Darwin,' English trandat. 18689, p. 20.
See the previous discusson on the olfactory threads. Sars has de-
scribed a somewhat andogous case (as quoted in ' Nature' 1870,
p. 455) in a Norwegian crustacean, the Pontoporeia affinis.

5 See Sir J Lubbock in 'Annals. and Mag. of Nat. Hist.' vol. xi.
1853 pl. i. and x.; and vol. xii. (1853) pl. vii. See dso Lubbock in
' Transact. Ent. Soc.' vol. iv. new series, 186561868 p. 8. With respect
to the zigzagged antennae mentioned below, see Fritz MUller, ' Facts
and Arguments for Darwin ' 1839, p. 40, foot-note.
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In the higher crustaceans the anterior legs form a
pair of chdee or pincers, and these are generdly
larger inthe male than in the femade. In many species
the cheee on the opposite ddes of the body are of
unequal sze, the right-hand one being, as | am in-

Image Not Available

Fig. 4. Anterior part of body of Calianassa (from Milne-Edwards), showing the unequal
and differently-constructed right and left-hand chelaeof the male.

N.B.—The artist by mistake has reversed the drawing, and made the left-hand chela
thelargest.

Image Not Available

Fig. 5. Second leg of male Orchestia Tucuratinga (from Fritz Mller).
Fig. 6. Ditto of female.

formed by Mr. C Spence Bate, generdly, though not
invariably, the largest.  This inequality is often much
greater in the male than in thefemae. The two chelae
dw often differ in sructure (figs. 4 and 5), the smdler
one resembling those of the female. What advantage
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is gained by ther inequaity in Sze on the opposte
ddes of the body, and by the inequality being much
gredter in the male than in the female; and why, when
they are of equal sze, both are often much larger in
the male than in the femalg, is not known. The chdae
are sometimes of such length and size that they cannot
possbly be used, as | hear from Mr. Spence Bae, for
carrying food to the mouth. In the males of certain fresh-
water prawns (Palaamon) the right leg is actualy longer
than thewhole body.® It is probable that the great size
of one leg with its chelae may aid the male in fighting
with hisrivals; but this use will not account for their
inequdity inthe female on the opposte sides of the body.
In Gelasimus, according to a statement quoted by Milne-
Edwards,” the male and female live in the same burrow,
which is worth notice, as shewing that they pair, and
the male closes the mouth of the burrow with one of its
chelag which is enormoudy developed; 0 that hereit
indirectly serves as a means of defence. Ther main
use, however, probably is to seize and to secure the
female, and this in some instances, as with Gammarus,
is known to be the ca2 The sexes however, of the
common shore-crab (Carcinus memas), as Mr. Spence
Bae informs me, unite directly after the femae has
moulted her hard shell, and when she is s0 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 previoudy to the act of moulting, she could then
be saized with impunity.

Fritz Mller states that certain species of Mélita are

6 See a paper by Mr. C. Spence Bate, with figures, in ' Proc. Zoolog.
Soc!' 1868, p. 363; and on the nomenclature of the genus, ibid. p. 585.
| am grestly indebted to Mr. Spence Bate for nearly dl the above
statements with respect to the chelae of the higher crustaceans.

7" Hist. Nat. des Crust.' tom. ii.. 1837, p. 50.
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diginguished from dl other amphipods by the females
having " the coxd lamdlae of the penultimate pair of
" feet produced into hook-like processes, of which the
" maes lay hold with the hands of the first pair.” The
devdlopment of these hook-like processes probably
resulted from those femaes which were the most
securdy held during the act of reproduction, having
left the largest number of offspring.  Another Bra-
Zilian amphipod (Orchestia Darwinii, fig. 7) is de-
scribed by Fritz Mller, as presenting a case of dimor-
phism, like that of Tanais, for there are two mae
forms, which differ in the structure of their chdae®  As
chelee of either shape would certainly have sufficed to
hold the female, for both are now used for this purpose,
the two male forms probably originated, by some having
varied in one manner and some in another; both forms
having derived certain specid, but nearly equa advan-
tages, from their differently shaped organs.

It is not known that male crustaceans fight together
for the possesson of the females, but this is probable;
for with mogt animals when the male is larger than the
femae, he seems to have acquired his greater size by
having conquered during many generations other males.
Now Mr. Spence Bate informs me that in most of the
crustacean orders, especidly in the highest or the
Brachyura, the male is 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 chdae of many crustaceans are
wespons well adapted for fighting. Thus a Devil-crab
(Portunuspuber) was seen by a son of Mr. Bate fighting
with a Carcinus mamas, and the latter was soon thrown
on its back, and had every limb torn from its body.

8 Fritz Milller, ' Facts and Arguments for Darwin,' 1869, p. 25-28,
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When severd males of a Brazilian Gelasmus, a species
furnished with immense pincers, were placed together
by Fritz MUller in a glass vessd, they mutilated and
killed each other. Mr. Bate put alarge mae Carcinus

Image Not Available

Fig. 7 Orchestia Darwinii (from Fritz Mdller), showing the differently-constructed
chelee of the two male forms.

mamas into a pan of water, inhabited by a female paired
with asmdler male; the latter was soon digpossessad,
but, as Mr. Bate adds, "if they fought, the victory
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"was a bloodless ong, for | saw no wounds" This
same naturalist separated a mae sand-skipper (so com-
mon on our seashores), Gammarus marinus, from its
femae, both of which were imprisoned in the same
ves with many individuals of the same species The
female being thus divorced joined her comrades.  After
an interval the male was again put into the same
vesd and he then, after swimming about for a time,
dashed into the crowd, and without any fighting at once
took away his wife. Thisfact shews that in the Amphi-
poda, an order low in the scde the males and females
recognise each other, and are mutually attached.

The mental powers of the Crustacea are probably
higher than might have been expected. Any one who
has tried to catch one of the shore-crabs, so humerous
on many tropical coads will have perceived how wary
and dert they ae. There is a large crab (Birgos
latro), found on cord idands, which makes a the
bottom of a deep burrow a thick bed of the picked
fibres of the cocoanut. It feeds on the fallen fruit of
this tree by tearing off the husk, fibre by fibre; and
it dways 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, extracts the abuminous
core with its narrow pogterior pincers.  But these actions
are probably indtinctive, s0 that they would be per-
formed as wel by a young as by an old animal.
The following case, however, can hardly be so con-
Sdered : a trustworthy naturdist, Mr. Gardner,’ whilst
watching a shore-crab (Gelasmus) making its burrow,

 "Travels in the Interior of Brazil, 1846, p. 111 | have given, in
my 'Journa of Researches' p. 463, an account of the habits of the

Birgos.
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threw some shells towards the hole. One rolled in,
and three other shells remained within a few inches of
the mouth. In about five minutes the crab brought
out the shdl which had fallen in, and carried it away
to the distance of a foot; it then saw the three other
shdls lying near, and evidently thinking that they
might likewise roll in, carried them to the spot where
it had laid the first. It would, | think, be difficult to
digtinguish this act from one performed by man by the
ad of reason.

With respect to colour which s0 often differs in the
two sexes of animals belonging to the higher classes
Mr. Spence Bate does not know of any well-marked
instances with our British crustaceans.  In some cases,
however, the mae and femae differ dightly in tint,
but Mr. Bate thinks not more than may be accounted
for by their different habits of life, such as by the
male wandering more about and being thus more ex-
posed to the light. In a curious Bornean crab, which
inhabits sponges, Mr. Bate could aways distinguish the
sexes by the male not having the epidermis so much
rubbed off. Dr. Power tried to distinguish by colour
the sexes of the species which inhabit the Mauritius, but
aways failed, except with one species of Squilla, pro-
bably the S. stylifera, the mae of which is described as
being " of a beautiful blueish-green," with some of the
appendages cherry-red, whilst the femae is clouded
with brown and grey, " with the red about her much
" less vivid than in the mde"® In this case, we may
suspect the agency of sexuad sdection.  With Sa
phirina (an oceanic genus of Entomostraca, and there-
fore low in the scde) the maes are furnished with

"Mr. Ch. Fraser, in ' Proc. Zoolog. Soc! 1889, p. 3. | am indebted
to Mr. Bate for the statement from Dr. Power.
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minute shields or cdl-like bodies, which exhibit beau-
tiful changing colours, these being absent in the
females, and in the case of one spedies in both sexes™
It would, however, be extremely rash to conclude that
these curious organs serve merely to attract the females.
In the female of a Brazilian species of Gdadmus, the
whole body, as | am informed by Fritz Mller, is of a
nearly uniform greyish-brown. Inthe male the posterior
pat of the cephao-thorax is pure white, with the
anterior part of a rich green, shading into dark brown;
and it is remarkable that these colours are ligble to
change in the course of a few minutes—the white
becoming dirty grey or even black, the green " losing
much of its brilliancy." The maes apparently are
much more numerous than the femaes. It deserves
especid notice that they do not acquire their bright
colours until they become mature. They differ dso
from the femdes in the larger Sze of their chdae
In some species of the genus, probably in al, the
sexes pair and inhabit the same burrow. They are
dso, a we have seen, highly intdligent animas.
From these various consderations it seems highly
probable that the male in this species has become
gally ornamented in order to attract or excite the
female.

It hasjust been stated that the male Gelasmus does
not acquire his congpicuous colours until mature and
nearly ready to breed. This seemsthe generd rulein
the whole dass with the many remarkable differences
in structure between the two sexes We shdl here-
after find the same law prevailing throughout the great
sub-kingdom of the Vertebrata, and in dl cases it is
eminently distinctive of characters which have been

% Claus, ' Die freilebenden Copepoden,’ 1883 s 35.
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acquired through sexud sdlection.  Fritz Miller? gives
some dgriking ingances of this law; thus the male
sand-hopper (Orchestia) does not acquire his large
clagpers, which are very differently congtructed from
those of the femae, until nearly full-grown; whilst
young his claspers resemble those of the female.  Thus,
again, the male Brachyscelus possesses, like dl other
amphipods, a pair of posterior antennag the femae,
and this is amogt extraordinary circumstance, is desti-
tute of them, and so is the male aslong as he remains
immature.

Class, Arachnida (Spiders.—The males are often
darker, but sometimes lighter than the femades, as may
be seen in Mr. Blackwal's magnificent work.® In
some species the sexes differ conspicuoudy from each
other in colour; thus the female of Sparassus sma-
ragdulus is dullish-green; whilgt the adult male has
the abdomen of a fine ydlow, with three longitudina
sripes of rich red. In some spedies of Thomisus the
two sexes closdy resemble each other; in others they
differ much; thus in T. citreus the legs and body of
the female are paeydlow or green, whilst the front
legs of the male are reddish-brown: in T.floricolens,
the legs of the female are padegreen, those of the
male being ringed in a congpicuous manner with various
tints.  Numerous andogous cases could be given in the
genera Epeira, Nephila, Philodromus, Theridion, Liny-
phia, &c. It is often difficult to say which of the two
sexes departs most from the ordinary coloration of the
genus to which the species belong; but Mr. Blackwall

12+ Facts and Arguments,” &c., p. 79.

B A History of the Spiders of Great Britain,' 1861-64. For the
following facts, see p. 102, 77, 8.

VOL.1. z
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thinks that, as a generd rulg, it is the mae. Both
sxes whilsg young, as | am informed by the same
author, usualy resemble each other; and both often
undergo great changes in colour during their successve
moults before arriving at maturity. In other cases
the male adone appears to change colour. Thus the
male of the above-mentioned brightly-coloured Spa
rassus a first resembles the female and acquires his
peculiar tints only when nearly adult. Spiders are
possessed of acute senses, and exhibit much intelli-
gence.  The femaes often shew, as is wdl known, the
srongest affection for their eggs, which they carry
about enveloped in a dlken web. On the whale it
appears probable that well-marked differences in colour
between the sexes have generdly resulted from sexud
sdection, either on the male or female sde. But doubts
may be entertained on this head from the extreme
variability in colour of some species, for instance of
Theridion lineatum, the sxes of which differ when
adult; this great variability indicates that their colours
have not been subjected to any form of sdection.

Mr. Blackwall does not remember to have seen the
mdes of any species fighting together for the posses
son of thefemae. Nor, judging from anaogy, is this
probable; for the maes are generaly much smaller
than the femaes, sometimes to an extraordinary de-
gee™ Had the maes been in the habit of fighting
together, they would, it is probable, have gradualy

¥ Aug. Vinson (‘Aranéides des Iles de la Réunion,' pl. vi. figs. 1
and 2) gives a good instance of the smal size of the mae in Epeira
nigra. In this gecies as | may add, the mae is testaceous and the
femae black with legs banded with red. Other even more driking
caxs of inequality in Sze between the sexes have been recorded
(' Quarterly Journal of Science' 1868, duly, p. 429); but | have not seen
the origind accounts.
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acquired greater Sze and drength, Mr. Blackwall has
sometimes seen two or more maes on the same web
with a sngle female; but their courtship is too tedious
and prolonged an affair to be eesily observed.  The mde
is extremely cautious in making his advances, as the
female caries her coyness to a dangerous pitch. De
Geer saw amdethat "in the midst of his preparatory
" careses was sazed by the object of his atractions,
"enveoped by her in a web and then devoured, a
" dght which, as he adds, filled him with horror and
" indignation."*®
Westring has made the interesting discovery that

the maes of severd spedies of Theridion'® have the
power of making a gtridulating sound (like that made
by many beetles and other insects, but feebler), whilst
the femaes are quite mute. The apparatus conggts of

a sarrated ridge a the base of the abdomen, againgt
which the hard hinder part of the thorax is rubbed;

and of this structure not a trace could be detected in
the femades. From the andogy of the Orthoptera and

Homoptera, to be described in the next chapter, we
may fee dmost sure that the dridulation serves as
Westring remarks, either to call or to excite the
female; and this is the first case in the ascending scde
of the anima kingdom, known to me, of sounds emitted

for this purpose.

Class, Myriapoda.—In neither of the two orders in
this dass, including the millipedes and centipedes,

5 Kirby and Spence, ' Introduction to Entomology, vol. i. 1818
280

p.280.

% Theridion (Asagena, Sund.) serratipes, 4-punctatum et guttatum;
se Wedtring, in Kroyer, 'Naturhist. Tidskrift, vol. iv. 1842-1843,
P. 349; and vol. ii. 18461849, p. 342. See, d=n, for other goedies
AraneseSvedcee' p. 134

z2
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can | find any wel-marked instances of sexud dif-
ferences such as more particularly concern us.  In
Glomeris limbata, however, and perhaps in some few
other goecies the maes differ dightly in colour from
the females; but this Glomeris is a highly variable
secies  In the maes of the Diplopoda, the legs be-
longing to one of the anterior segments of the body, or
to the poderior segment, are modified into prehensle
hooks which serve to secure the femde In some
gpecies of lulus the tard of the male are furnished
with membranous suckers for the same purpose. It is
a much more unusua circumstance, as we shdl see
when we treat of Insects that it is the female in
Lithobius which is furnished with prehensile appen-
dagesﬂat the extremity of the body for holding the
mae.

17 Walckenaer et P. Garvais, ' Hist. Nat. des Insectes: Aptéres;
tom. iv. 1847, p. 17, 19, 68.
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CHAPTER X.

SecoNDARY  SexuAL CHARACTERS OF INSECTS.

Diversfied structures possessed by the maes for saizing the females
—Differences between the sexes of which the meaning is not
understood—Difference in size between the sexes—Thysanura
—Diptera—Hemiptera—Homoptera, musica powers possessed
by the maes aone—Orthoptera, musicd insruments of the
maes, much diversfied in structure; pugnacity; colours—
Neuroptera, sexud differencesin colour—Hymenoptera, pugnacity
and colours—Coleoptera, colours; furnished with great horns,
apparently asan ornament; battles; stridulating organsgeneraly
common to both sexes

IN the immense dass of insects the sexes sometimes
differ in their organs for locomotion, and often in
their sense-organs, as in the pectinated and beauti-
fully plumose antennee of the males of many pecies
In one of the Ephemerag namely Chloéon, the male
has great pillared eyes, of which the female is entirely
degtitute’ The ocdlli are absent in the femaes of
certain other insects, as in the Mutillideg which are
likewise destitute of wings. But we are chiefly con-
cerned with structures by which one male is enabled to
conquer another, either in battle or courtship, through
his strength, pugnacity, ornaments, or musc. The
innumerable contrivances, therefore, by which the mae
is able to saize the female, may be briefly passed over.
Besides the complex structures at the apex of the abdo-
men, which ought perhaps to be ranked as primary

1 Sr J Lubbock, 'Transact. Linnean Soc.' vol. xxv. 1865, p. 484.
Vglit_h rep%totheMutillidaesseW&dwood, Modern Class. of Insedts;
val. ii.. p.
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organs? " it is astonishing," as Mr. B. D. Wash® has
remarked, " how many different organs are worked in
" by nature, for the seemingly indgnificant object of
" enabling the male to grasp the femae firmly." The
mandibles or jaws are sometimes used for this purpose;
thus the mae Corydalis cornutus (a neuropterous insect
in some degree dlied to the Dragon-flies, &c.) hasim-
mense curved jaws, many timeslonger than those of the
female; and they are smooth instead of being toothed,
by which means he is enabled to seize her without
injury. One of the stag-beetles of North America
(Lucanus elaphus) uses Ms jaws, which are much larger
than those of the femae, for the same purpose, but
probably likewise for fighting.  In one of the sand-wasps
(Ammophila) the jaws in the two sxes are dosdy

dike, but are used for widdy different purposes; the
maes, as Professor Westwood obsarves, " are exceed-
" ingly ardent, saizing their partners round the neck

" with their sickle-shapedjaws;"° whilst thefemales use

% These organs in the male often differ in closdy-allied spedies, and
afford excdlent specific characters. But their importance, under a
functional point of view, as Mr. R. MacLachlan has remarked to me,
has probably been overrated. It has been suggested, that dight dif-
ferences in these organs would suffice to prevent the intercrossng of
well-marked varieties or incipient species, and would thus ad in their
development. That this can hardly be the case, we may infer from the
many recorded cases (see for ingtance, Bronn, ' Geschichte der Natur,'
B.ii. 1843, s 164; and Westwood, ' Transact. Ent. Soc' vol. iii. 1842,
p. 195 of diginct species having been observed in union. Mr.
MacLachlan informs me (vide ' Stett. Ent. Zeitung,' 1867, s 155) that
when severd species of Phryganidag which present strongly-pronounced
differences of this kind, were confined together by Dr. Aug. Meyer,
thgy coupled, and one pair produced fertile ova

' The Practical Entomologist,’ Philadelphia, val. ii. May, 1867, p.

8,

4 Mr. Walsh, ibid. p. 107.

®* Modern Classification of Insects;' vol. ii. 1840, p. 206, 205. Mr.
Walsh, who cdled my attention to this double use of the jaws, says
that he has repeatedly observed thisfact.
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these organs for burrowing in sand-banks and making
their nests

The tars of the front-legs are dilated in many mae
beetles, or are furnished with broad cushions of hairs;
and in many genera of water-beetles they are armed
with around flat sucker, 0 that the mae may adhere
to the dippery body of the female. It is a much more
unusual circumstance that the females of some water-
beetles (Dytiscus) havetheir
elytra deeply grooved, and
in Acilius sulcatus thickly sst
with hairs, as an ad to the
mae The femaes of some
other water-beetles (Hydro-
porus) have their eytra
punctured for the same ob- .
ject® Inthemaeof Crabro Image Not Available
cribrarius (fig. 8), it is the
tibia which is dilated into a
broad horny plate, with mi-
nute membraneous dots, giv-
ing to it a sSingular appear-
ance like that of a riddle
In the mae of Penthe (a
genus of beetles) a few of
the middle joints of the an-
tennee are dilated and furnished on the inferior surface

® We have here a curious and inexplicable case of dimorphism, for
some of the females of four European species of Dytiscus, and of certain
species of Hydroporus, have their elytra smooth; and no intermediate
gradations between sulcated or punctured and quite smooth dytra
have been observed.  See Dr. H. Schaum, as quoted in the ' Zoologist,'
vol. v.-vi. 1847-48, p. 189%6. Also Kirby and Spence, ' Introduction to
Entomology,’ vol. iii. 1826, p. 305.

" Westwood, * Modern Class' val. ii. p. 198 The following state-
ment about Penthe, and others in inverted commeas, are taken from
Mr. Wdsh, ' Practical Entomologigt,’ Philadelphia, val. ii. p. 8.
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with cushions of hair, exactly like those on the tars of
the Carabidee " and obvioudy for the same end." In

male dragon-flys, '

' the appendages at the tip of the talil

" are modified in an dmog infinite variety of curious

Image Not Available

" patterns to enable them to embrace
" the neck of thefemde." Ladtly in
the maes of many insects, the legs
are furnished with peculiar sines,
knobs or spurs; or the whole leg is
bowed or thickened, but this is by
no means invariably a sexua cha
racter; or one pair, or al three
pairs are elongated, sometimes to
an extravagant length.®

In dl the orders, the sexes of
many species present differences, of
which the meaning is not under-
dood. One curious case is that of
a beetle (fig. 9), the male of which
has the left mandible much en-
larged; o that the mouth is grestly
distorted. In another Carabidous
beetle, the Eurygnathus,® we have
the unique case, as far as known to
Mr. Wollagton, of the head of the
female 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 mae butterflies have their fore-legs more or

8 Kirby and Spence, ' Introduct.’ &c,, val. iii. p. 332-336.
9 ' Insecta Maderensia’ 1854, p. 20.
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less atrophied, with the tibiseand tars reduced to mere
rudimentary knobs. The Wlngs, adso, in the two sexes
often differ in neuration,® and sometimes considerably
in outling, as in the Aricoris epitus, which was shown
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 excres-
cences on the discs of the posterior par™ In severd
British butterflies, the maes done, as shewn by Mr.
Wonfor, are in parts clothed with peculiar scles

The purpose of the luminosity in the female glow-
worm is likewise not understood; for it is very doubtful
whether the primary use of the light is to guide the
male to the female. It is no serious objection to this
latter belief that the maes emit a feeble light; for
secondary sexud characters proper to one sex are often
developed in a dight degree in the other sex. Itisa
more valid objection that the larvae shine, and in some
species brilliantly: Fritz Mdller informs me that the
most luminous insect which he ever behdd in Brazil,
was the larva of some beetle. Both sexes of certain
luminous species of Elater emit light. Kirby and
Spence suspect that the phosphorescence sarves to
frighten and drive away enemies.

Difference in Sze between the Sexes—With insects
of dl kinds the mades are commonly smdler than the
females;”? and this difference can often be detected
eveninthelarva sate.  So congderableisthedifference

 E. Doubleday, ' Annals and Mag. of Nat. Higt' vol. i. 1848, p. 379.
I may add that the wings in certain Hymenoptera (see Shuckard,
' Fossorid  Hymenop.' 1837, p. 39-43) differ in neuration according to
X

1 H. W. Baes, in " Journa of Proc. Linn. Soc.' val. vi. 1862, p. 74.
Mr. Wonfor's observations are quoted in ' Popular Science Review,'

188 p. .
2 Kirby and Spence, * Introduction to Entomology,’ val. iii. p. 299.
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between the male and femae cocoons of the silk-moth
(Bombyx mori), that in France they are separated by
aparticular mode of weighing.® In the lower dasses
of the animal kingdom, the greater sze of the females
seams generaly to depend on their devel oping an enor-
mous number of ova; and thismay to a certain extent
hold good with insects  But Dr. Wallace has suggested
a much more probable explanation. He finds, after
carefully attending to the development of the cater-
pillars of Bombyx cynthia and yamamai, and especidly
of some dwarfed caterpillars reared from a second brood
on unnatural food, "that in proportion as the indivi-
" dua moth is finer, so is the time required for its
" metamorphaosis longer; and for this reason thefemale,
" which is the larger and heavier insect, from having to
" carry her numerous eggs will be preceded by the
" male, which is smaller and haslessto mature.” ** Now
as mog insects are short-lived, and as they are exposed
to many dangers, it would manifestly be advantageous
to the femae to be impregnated as soon as possble
This end would be gained by the males being first
matured in large numbers ready for the advent of the
females; and this agan would naturadly follow, as
Mr. A. R. Wadlace has remarked,® through natural
selection; for the smaler males would be first matured,
and thus would procreste a large number of offspring
which would inherit the reduced sze of their male
parents, whilst the larger maes from being matured
later would leave fewer offspring.

There are, however, exceptions to the rule of mae
insects being samdler than the females; and some of

 Robinet, ' Vers & Soie’ 1848, p. 207.
¥ Transact. Ent. Soc.' 3rd series, vol. v. p. 486.
15 Journal of Proc. Ent. Soc. Feb. 4th, 1867, p. | xxi.
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these exceptions are intdligible. Sze and strength
would be an advantage to the maes, which fight for the
possesson of the female; and in these cases the mdes,
as with the stag-beetle (Lucanus), are larger than the
femdes. There are, however, other beetles which are
not known to fight together, of which the males exceed
the femdes in size; and the meaning of this fact is not
known; but in some of these cases as with the huge
Dynastes and Megasoma, we can at least seethat there
would be no necessity for the males to be smdler than
the females, in order to be matured before them, for
these bedtles are not short-lived, and there would be
ample time for the pairing of the ssxes So, again,
mae dragon-flies (Libdlulided are sometimes sensbly
larger, and never smaler, than the females® and
they do not, as Mr. MacLachlan bdieves, generdly
pair with the femaes, until a week or fortnight has
dapsad, and until they have assumed their proper
masculine colours.  But the mogt curious case, shewing
on what complex and eesly-overlooked rdations, o
trifling a character as a difference in sze between the
sexes may depend, is that of the aculeate Hymenoptera;
for Mr. F. Smith informs me that throughout nearly
the whole of this large group the mades, in accor-
dance with the generd rule, are amdler than the
females and emerge about a week before them; but
amongst the Bees, the males of Apis mdllifica, Anthidium
manicatum and Anthophora acervorum, and amongst the
Fosores, the maes of the Methoca ichneumonides, are
larger than the females. The explanation of this ano-
maly is that a marriage-flight is absolutely necessary

1 For this and other statements on the Size of the sexes see Kirby
and Spence, ibid. val. iii. p. 300; on the duration of life in insects,
Sseep. 344.
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with these species, and the malesrequire great strength
and Sze in order to carry the females through the air.
Increased size has here been acquired in oppostion to
the usua relation between size and the period of de-
velopment, for the males, though larger, emerge before
the smaller females.

Wewill now review the saverd Orders, sdecting 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 Order are
lowly organised for their dass They are wingless,
dull-coloured, minute insects, with ugly, amost mis-
shapen heads and bodies. The sexes do not differ; but
they offer one interesting fact, by shewing that the males
pay sedulous court to their females even low down in the
anima scde. SirJ. Lubbock™ in describing the Smyn-
thurus luteus, says. "it is very amusing to see these
" little creatures coquetting together. The mae, which
" is much smdler 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 mae
" runs after her with a queer appearance of anger, gets
"in front and stands facing her again; then she turns
" coyly round, but he, quicker and more active, scuttles
" round too, and seems to whip her with his antennae
" then for a bit they stand face to face, play with their
" antennag and seem to be dl in dl to one another.”

Order, Diptera (Flies).—The sexes differ little in
colour. The greatest difference, knownto Mr. F. Walker,

7 * Transact. Linnean Soc.' vol. xxvi. 1868, p. 29%.
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is in the genus Bibio, in which the males are blackish
or quite black, and the feral es obscure brownish-orange.
The genus Elaphomyia, discovered by Mr. Wallace™ in
New Guinea, is highly remarkable, as the maes are
furnished with horns, of which the femaes are quite
dedtitute. The horns spring from beneath the eyes and
curioudy resemble those of stags, being either branched
or pdmated. They equa in length the whole of the
body in one of the species. They might be thought
to serve for fighting, but as in one pecies they are
of a beautiful pink colour, edged with black, with a
pae centra dripe, and as these insects have atogether
a very degant gppearance, it is perhaps more pro-
bable that the horns serve as ornaments. That the
males of some Diptera fight together is certain; for
Prof. Westwood™ has several times seen this with some
species of Tipula or Harry-long-legs. Many observers
believe that when gnats (Culicided dance in the air in
a body, dternately rising and faling, the mdes are
courting the femdes. The mentd faculties of the
Diptera are probably fairly well developed, for their
nervous system is more highly developed than in most
other Orders of insects®

Order, Hemiptera (Fidd-Bugs).—Mr. J. W. Douglas,
who has particularly attended to the British species, has
kindly given me an account of their sexua differences.
The maes of some species are furnished with wings,
whilst the females are wingless; the sexes differ in the
form of the body and elytra; in the second joints of
their antennaeand in their tarsi; but asthe signification

B+ The Maay Archipelago,’ vol. ii. 1869, p. 313

B " Modern Classification of Insects, vol. ii. 1840, p. 526.

2 See Mr. B. T. Lowne's very interesting work,' On the Anatomy of
the Blow-Fly, Musca vomitoria' 1870, p. 14
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of these differences is quite unknown, they may be here
pased over.  Thefemales are generdly larger and more
robust than the maes. With British, and, as far as
Mr. Douglas knows, with exotic spedes, the sexes do
not commonly differ much in colour; but in about Sx
British species the mae is considerably darker than the
femde, and in aout four other gecies the femde is
darker than the mde. Both sexes of some species are
beautifully marked with vermilion and black. It is
doubtful whether these colours serve as a protection.
If in any species the maes had differed from the females
in an andogous manner, we might have been justified

in attributing such conspicuous colours to sexud sHec-
tion with transference to both sexes.

Some gpecies of Reduvidse make a stridulating noise;
and, in the case of Pirates stridulus, this is sad® to
be effected by the movement of the neck within the
pro-thoracic cavity. According to Westring, Reduvius
personatus aso dridulates. But | have not been able
to learn any particulars about these insects, nor have |
any reason to suppose that they differ sexudly in this

respect.

Order, Homoptera.—Every one who has wandered in
a tropicd forest must have been astonished a the din
made by the made Cicadee The femades are mute;
as the Grecian poet Xenarchus says, " Happy the
" Cicadas live, ance they dl have voicdess wives"
The noise thus made could be plainly heard on board
the "Beagle" when anchored a a quarter of a mile
from the shore of Brazil; and Captain Hancock says
it can be heard a the distance of a mile. The Greeks
formerly kept, and the Chinese now keep, these insects

2 Westwood, ' Modern Class. of Inssats' vol. ii. p. 473,
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in cages for the sske of their song, o that it must be
pleasing to the ears of some men®? The Cicadidee
usudly sng during the day; whilst the Fulgoridee
appear to be night-songsters.  The sound, according
to Landois® who has recently studied the subject, is
produced by the vibration of the lips of the spirades,
which are st into motion by a current of air emitted
from the trachese It is increased by a wonderfully
complex resounding apparatus, condsting of two cavi-
ties covered by scdes Hence the sound may truly
be cdled avoice. Inthe female the musica apparatus
is present, but very much less developed than in the
male, and is never used for producing sound.

With respect to the object of the music, Dr. Hartman
in speeking of the Cicada septemdecim of the United
States, says® " the drums are now (June 6th and 7th,
" 1851) heard in dl directions. This | believeto be the
" marital summons from the maes. Standing in thick
" chestnut sprouts about as high as my head, where
" hundreds were around me, | obsarved the females
" coming around the drumming males” He adds, " this
" season (Aug. 1868) a dwarf pear-tree in my garden
" produced about fifty larvaee of Cic. pruinosa; and |
" severad times noticed the femaes to dight near a
" male while he was uttering his clanging notes™ Fritz
Mduller writes to me from S Brazil that he has often
listened to a musical contest between two or three
males of a Cicada, having a particularly loud voice, and
Seeted at a condderable distance from eech other.  As

2 These particulars are taken from Westwood's ' Modern Class. of
Insects) vol. ii. 1840, p. 422. See, dso, on the Fulgorideg Kirby and
Spence, ' Introduct.’ val. ii. p. 401

3+ 7eitschrift fir wissenschaft. Zoolog.' B. xvii. 1867, s. 152158,

2 | am indebted to Mr. Walsh for having sent me this extract from
a ' Journal of the Doings of Cicada septemdecim,’ by Dr. Hartman.
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soon as the first had finished his song, a second im-
mediately began; and after he had concluded, another
began, and so on. Asthereis so much rivalry between
the mdes, it is probable that the females not only dis-
cover them by the sounds emitted, but that, like femae
birds, they are excited or alured by the male with the
mogt attractive voice.

| have not found any well-marked cases of orna
mental differences between the sexes of the Homoptera.
Mr. Douglas informs me that there are three British
goecies, in which the male isblack or marked with black
bands, whilst the females are pale-coloured or obscure,

Order, Orthoptera—The maes in the three sdta
torid families bdonging to this Order are remark-
able for their musica powers, namely the Achetidee or
crickets, the Locudtidee for which there is no exact
equivaent name in English, and the Acridiidee or grass-
hoppers. The sridulation produced by some of the
Locustidee is 0 loud that it can be heard during the
night at the distance of a mile;*® and that made by
certain gpecies is not unmusical even to the human
ear, 0 that the Indians on the Amazons keep them
inwicker cages. All observers agree that the sounds
serve either to cdl or excite the mute females. But it
has been noticed® that the male migratory locust of
Russa (one of the Acridiided whilst coupled with the
femde, dridulates from anger or jedlousy when ap-
proached by another mde. The house-cricket when
surprised at night uses its voice to warn its fellows? In
North America the Katy-did (Platyphyllum concavum,

% |, Guilding, ' Transact. Linn. Soc.' vol. xv. p. 154.
% Koppen, as quoted in the * Zoological Record,' for 1867, p. 460.
7 Gilbert White, ' Nat. Hist. of Sdborne,' val. ii. 1825, p. 262.
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one of the Locustides is described® as mounting on the
upper branches of atree, and in the evening beginning
" his noisy babble, while rival notesissue from the neigh-
" bouring trees, and the groves resound with the cal of
" Katy-did-she-did, the live-long night." Mr. Bates, in
speaking of the European field-cricket (one of the Ache-
tided, says, " the male has been observed to place itsdf
"in the evening a the entrance of its burrow, and
" dridulate until a female approaches, when the louder
" notes are succeeded by a more subdued tone, whilst
" the successful musician caresses with Ms antennee
" the mate he has won."?
Dr. Scudder was able to
excite one of these insects
to answer him, by rubbing
on a file with a quill.®
able auditory apparatus
has been discovered by
Von Sebold, stuated in
the front legs™

In the three Families
the sounds are differently Fg- 10. Giylluscampestris (from Landais).
produced. In the males Of R'gm%ﬁgggg%ﬂn;ggggﬁ
the Achetidse both wing- the teeth, st. .
covers have the same Lt/Eiaré pe artoodvimg oo
structure; and thisin the across which the teeth (st) are scraped.

field-cricket (Gryllus campestris, fig. 10) consists, as de-

% Harris, ' Insects of New England,' 1842, p. 128.

2 The Naturalist on the Amazons,' val. i. 1863 p. 252. Mr. Bates
gives a very interesting discusson on the gradations in the musical
apparatus of the three families. See dso Westwood, ' Modern Class!
vol. ii. p. 445 and 453.

2 Proc. Boston Soc. of Nat. Hist.' vol. xi. April, 1868

3 *Nouveau Manuel dAnat. Comp.' (French trandat.), tom. i. 1850
p. 567,

VOL. I. 2 A
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scribed by Landois® of from 131 to 133 sharp, trans-
verse ridges or teeth (st) on the under side of one of the
nervures of the wing-cover. This toothed nervure is
rapidly scraped across a projecting, smooth, hard nervure
(r) on the upper surface of the opposite wing. First
one wing is rubbed over the other,
and then the movement is reversed.
Both wings are raised a little at the
same time, 0 as to increase the re-
sonance.  In some species the wing-
covers of the maes are furnished at
the base with a tac-like plae® |
have here given a drawing (fig. 11)
of the teeth on the under side of the
nervure of another species of Gryllus,
viz. G. domesticus.

In the Locustidee the opposite wing-covers differ in
structure (fig. 12), and cannot, as in the last family,
be indifferently used in a reversed manner. The left
wing, which acts as the bow of the fiddle, lies over the
right wing which serves as the fiddle itself. One of
the nervures (a) on the under surface of the former is
finely serrated, and is scraped across the prominent
nervures on the upper surface of the opposite or right
wing. In our British Phasgonura viridissima it ap-
peared to me that the serrated nervure is rubbed
againgt 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,
thereis alittle plate, as transparent astac, surrounded
by nervures, and cdled the speculum. In Ephippiger
vitium, a member of this samefamily, we have a curious

Image Not Available

32+ 7 eitschrift fir wissenschaft. Zoolog.' B. xvii. 1867, s 117.
% Westwood, ' Modern Class. of Insects; val. i. p. 440.
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subordinate modification; for the wing-coversare grestly
reduced in size, but " the podterior part of the pro-thorax
" is devated into akind of dome over the wing-covers,
" and which has probably the effect of increasing the
" sound."®

Image Not Available

We thus see that the musicd apparatus is more
differentiated or specidised in the Locudtideg which
includes | believe the most powerful performers in
the Order, than in the Achetideg in which both wing-
covers have the same structure and the same function.®
Landois, however, detected in one of the Locudtidee
namely in Decticus, a short and narrow row of small

3 Westwood, ' Modern Class. of Insects, val. i. p. 453.
35 Landois, ibid. s 121, 122.
2A2
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teeth, mere rudiments, on the inferior surface of the
right wing-cover, which underlies the other and is
never used as the bow. | observed the same rudi-
mentary structure on the under sde of the right wing-

cover in Phasgonura viridissima. Hence we may with
confidence infer that the Locustidee are descended from

a form, in which, as in the existing Achetideg both
wing-covers had serrated nervures on the under surface,
and could be indifferently used asthe bow; but that
in the Locugtidee the two wing-covers gradualy became
differentiated and perfected, on the principle of the divi-
gon of [abour, the one to act exclusvely asthe bow and

the other as the fiddle. By what steps the more smple
apparatus in the Achetidee originated, we do not know,

but it is probable that the basd portions of the wing-
covers overlapped each other formerly as at present, and

that the friction of the nervures produced a grating
sound, as | find is now the case with the wing-covers
of the femaes® A grating sound thus occasionally

and accidentally made by the males, if it served them

ever 90 little as a love-cdl to the females, might readily

have been intensified through sexua sdection by fitting

variations in the roughness of the nervures having been
continually preserved.

In the last and third Family, namely the Acridiidee
or grasshoppers, the stridulation is produced in a very
different manner, and is not so shrill, according to Dr.
Scudder, as in the preceding Families.  The inner sur-
face of the femur (fig. 13 r) is furnished with a longi-
tudinal row of minute, elegant, lancet-shaped, elastic
teeth, from 85 to 93 in number;®” and these are scraped

% Mr. Walsh dso informs me that he has noticed that the female of
the Platyphyllum concavum, " when captured makes a feeble grating
" noise by shuffling her wing-covers together."

¥ Landois, ibid. s 113
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across the sharp, projecting nervures on the wing-covers,
which are thus made to vibrate and resound. Harris®
says that when one of

the maes begins to play,

he first " bends the shank

" of the hind-leg benesth

" the thigh, where it is

"lodged in a furrow de-

"dgned to receve it .

* and then draws the leg Image Not Available
" briskly up and down.

" He does not play both

" fiddles together, but d-

" ternately 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 resounding board. In
Pneumora (fig. 14), a S African genus belonging to
this same family, we meet with a new and remarkable
modification: in the males a smal notched ridge pro-
jects obliquely from each sSde of the abdomen, against
which the hind femora are rubbed® As the male is
furnished with wings, the female being wingless, it is
remarkable that the thighs are not rubbed in the usual
manner againg the wing-covers,; but this may perhaps
be accounted for by the unusually small size of the hind-
legs | have not been able to examine the inner
surface of the thighs, which, judging from analogy,
would be finely serrated. The species of Pneumora
have been more profoundly modified for the sake of
gridulation than any other orthopterous insect; for

2 Insects of New England,’ 1842, p. 133
® Westwood, * Modern Classification; vol. i. p. 462. ]
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in the male the whole body has been converted into a
musicd instrument, being disended with air, like a
great pellucid bladder, 0 as to increase the resonance.
Mr. Trimen informs me that at the Cape of Good Hope
these insects make awonderful noise during the night.

Image Not Available

Fig. 14 Pneumora (from specimens in the British Museum).  Upper figure, male;
lower figure, femae.

There is one exception to the rule that the females
in these three Families are destitute of an efficient

musical apparatus; for both sexes of Ephippiger (Lo-
custided are said® to be thus provided. This case may

40 Westwood, ibid. val. i. p. 453.
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be compared with that of the reindeer, in which species
aone both sexes possess horns.  Although the female
orthoptera are thus amost invariably mute, yet Landois™
found rudiments of the gtridulating organs on the fe-
mora of the female Acridiideg and similar rudiments on the
under surface of the wing-coversof the female Achetidea
but he faled to find any rudiments in the femaes
of Decticus, one of the Locugtidee In the Homoptera
the mute females of Cicada, have the proper musica
apparatus in an undeveloped state; and we shdl here-
after meet in other divisions of the anima kingdom with
innumerable ingtances of structures proper to the male
being present in a rudimentary condition in the female.
Such cases appear at first sight to indicate that both
sexes were primordially constructed in the same manner,
but that certain organs were subsequently logt by the
females. It is however, a more probable view, as pre-
vioudy explained, that the organs in question were
acquired by the maes and partidly transferred to the
females.

Landois has observed another interesting fact, namely
that in the females of the Acridiideg the stridulating
teeth on the femora remain throughout life in the same
condition in which they first appear in both sexes
during the larval state. In the males, on the other
hand, they become fully 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
by which the males produce their sounds are extremely
diversified in the Orthoptera, and are altogether dif-
ferent from those employed by the Homoptera. But
throughout the animal kingdom we incessantly find the

4 Landais, ibid. s 115, 116 120, 122.
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same object gained by the most diversified means; this
being due to the whole organisation undergoing in
the course of ages multifarious changes, and as part
after part varies, different variaions are taken advantage
of for the same genera purpose. The diversification of
the means for producing sound in the three families
of the Orthoptera and in the Homoptera, impresses the
mind with the high importance of these structures to
the mdes, for the sake of calling or aluring the females.
We need fedl no surprise a the amount of modification
which the Orthoptera have undergone in this respect, as
we now know, from Dr. Scudder's remarkable discovery,*
that there has been more than ample time. This
naturaist has lately found afossil insect in the Devonian
formation of New Brunswick, which is furnished with
" the well-known tympanum or stridulating apparatus
" of the male Locustidee™ This insect, though in most
respects related to the Neuroptera, appears to connect,
as is 0 often the case with very ancient forms, the
two Orders of the Neuroptera and Orthopterawhich are
now generaly ranked as quite distinct.

| have but little more to say on the Orthoptera.
Some of the species are very pugnacious. when two
male field-crickets (Gryllus campestris) are confined
together, they fight till one kills the other; and the
species of Mantis are described as manoeuvring with
their sword-like front-limbs, like hussars with their
sdbres.  The Chinese keep these insects in little bamboo
cages and match them like game-cocks® With respect
to colour, some exotic locusts are beautifully orna-
mented; the posterior wings being marked with red,

*2 Transact. Ent. Soc. 3rd series, vol. ii. (' Journal of Proceedings,
p. 117)

* Westwood, 'Modern Class. of Insects' val. i. p. 427; for crickets,
p. 445,
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blue, and black; but as throughout the Order the
two sexes rardy differ much in colour, it is doubtful
whether they owe these bright tints to sexual sdection.
Congpicuous colours may be of use to these insects
as a protection, on the principle to be explained in the
next chapter, by giving notice to their enemies that
they are unpaaable. Thus it has been observed™
that an Indian brightly-coloured locust was invariably
rejected when offered to birds and lizards. Some cases,
however, of sexua differences in colour in this Order
are known. The mae of an American cricket® is de-
stribed as being as white as ivory, whilst the female
varies from amost white to greenish-yellow or dusky.
Mr. Wdsh informs me that the adult male of Spectrum
femoratum (one of the Phasmida® " is of a shining
" brownish-yellow colour; the adult female being of
" a dull, opague, cinereous-brown; the young of both.

" sexes being green.” Ladtly, | may mention that the
male of one curious kind of cricket® is furnished with
" along membranous appendage, which falls over the

" face like aveil;" but whether this serves as an orna-
ment is not known.

Order, Neuroptera.—Little need here be said, except
in regard to colour. In the Ephemeridee the sexes
often differ dightly in their obscure tints;*’ but it is
not probable that the males are thus rendered attrac-
tive to the females. The Libellulidee or dragon-flies
are ornamented with splendid green, blue, ydlow, and

4 Mr. Ch. Home, in " Proc. Ent. Soc' May 3, 1869, p. xii.

% The Oecanthus nivalis. Harris, 'Insects of New England,’ 1842,
p. 124.

8 Platyblemnus : Westwood, * Modern. Class' val. i. p. 447.

47 B. D. Walsh, the Pseudo-neuraptera of lllinais, in * Proc. Ent. Soc.
of Philadelphia,' 1862, p. 361
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vermilion metalic tints; and the sexes often differ.
Thus, the males of some of the Agrionidee as Prof.
Westwood remarks,® "are of arich blue with black
" wings, whilst thefemales are fine green with colourless
"wings" But in Agrion Ramburii these colours are
exactly reversed in the two sexes®™ In the extensive
N. American genus of Hetaaing, the males aone have
a beautiful carmine spot a the base of each wing. In
Anaxjunius the basd part of the abdomen in the male
is avivid ultrasmarine blue, and in the female grass-
green. In the dlied genus Gomphus, on the other
hand, and in some other genera, the sexes differ but
little in colour. Throughout the animal kingdom,
similar cases of the sexes of dosdy-dlied forms either
differing greetly, or very little, or not a dl, are of
frequent occurrence.  Although with many Libellulidse
there is S0 wide a difference in colour between the sexes,
it is often difficult to say which is the most brilliant;
and the ordinary coloration of the two sexes is exactly
reversed, as we have just seen, in one species of Agrion.
It is not probable that their colours in any case have
been gained as a protection. As Mr. MacLachlan, who
has closdy attended to this family, writes to me, dragon-
flies—the tyrants of the insect-world—are the least
liable of any insect to be attacked by birds or other
enemies. He bdieves that their bright colours serve
as a sexud attraction. It deserves notice, as bearing
on this subject, that certain dragon-flies appear to be
attracted by particular colours: Mr. Patterson observed™
that the species of Agrionidag of which the males are
blue, sattled in numbers on the blue float of a fishing

“ * Modern Class' val. ii. p. 37.

49 Walsh, ibid. p. 38L | am indebted to this naturalist for the
following facts on Hetaaina, Anax, and Gomphus.

%0 Transact. Ent. Soc! vol. i. 1836, p. Ixxxi.
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line; whilst two other species were attracted by shining
white colours.

It is an interesting fact, first observed by Schelver,
that the males, in several genera belonging to two sub-
families, when they first emerge from the pupa date
are coloured exactly like the females; but that their
bodiesin ashort time assume a conspicuous milky-blue
tint, owing to the exudation of akind of ail, soluble in
ether and dcohol.  Mr. MacLachlan believesthat inthe
male of Libellula depressa this change of colour does not
occur until nearly a fortnight after the metamorphosis,
when the sexes are ready to pair.

Certain species of Neurothemis present, according
to Brauer™ a curious case of dimorphism, some of the
females having their wings netted in the usual manner;
whilst other females have them " very richly netted asin
" the maes of the same species” Brauer " explains
" the phenomenon on Darwinian principles by the
" supposition that the close netting of the veins is a
" secondary sexua character in the mades” This
latter character is generally developed in the males
alone, but being, like every other masculine character,
latent in the female, is occasionally developed in them.
We have here an illustration of the manner in which,
the two sexes of many animas have probably come to
resemble each other, namely by variations first appear-
ing in the males, being preserved in them, and then
transmitted to and developed in the females; but in
this particular genus a complete transference is occa
sondly and abruptly effected. Mr. MacLachlan in-
forms me of another case of dimorphism occurring in
several species of Agrion in which a certain number of
individuals are found of an orange colour, and these are

5 See abstract in the ' Zoologica Record' for 1867, p. 450.
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invariably females. Thisis probably a case of reverson,
for in the true Libdlulae when the sexes differ in
colour, the femdes are adways orange or yelow, 0
that supposing Agrion to be descended from some pri-
mordid form having the characteristic sexud colours
of the typical Libdlulag it would not be surprising that
atendency to vary in this manner should occur in the
females done.

Although many dragon-flies are such large, powerful,
and fierce insects, the maes have not been observed
by Mr. MacLachlan to fight together, except, as he
believes inthe case of some of the smaler species of
Agrion. In ancther very digtinct group in this Order,
namely in the Termites or white ants, both sexes at
the time of swarming may be seen running about, " the

"mae after the female, sometimes two chasing one

" femde, and contendl ng with gresat eagerness who shdll

"wintheprize."*

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 possesson of some parti-
" cular femae, who dts an gpparently 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 (Tenthredinad " have been
" found fighting 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

52 = Kirby and Spence, * Introduct. to Entomology, vol. ii. 1818, p. 35.
% Seean interesting article, " The Writings of Fabre" in ' Nat. Hist.
Ralle/v April, 1862, p. 122.
"Journal of Proc. of Entomolog. Soc.' Sept. 7th, 1863, p. 169.
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mind that insects belonging to this Order have the
power of recognisng each other after long intervals of
time, and are deeply attached. For ingtance, Pierre
Huber, whose accuracy no one doubts, separated some
ants, and when after an interva of four months they
met others which had formerly belonged to the same
community, they mutually recognised and caressed each
other with their antennee Had they been strangers
they would have fought together. Again, when two
communities engage in a battle, the ants on the same
sde in the generd confusion sometimes attack each
other, but they soon perceive their mistake, and the
one ant soothes the other.”

In this Order dight differences in colour, according
to s, are common, but conspicuous differences are
rare except in the family of Bees,; yet both sexes of
certain groups are S0 brilliantly coloured—for instance
in Chryds, in which vermilion and metdlic greens
prevail—that we are tempted to attribute the result
to sexua sdection.  In the Ichneumonidae according to
Mr. Wash,® the maes are amost universaly lighter
coloured than the females. On the other hand, in the
Tenthredinidee the males are generaly darker than the
females. In the Sricidee the sexes frequently differ;
thus the male of Srexjuvencus is banded with orange,
whilgt the female is dark purple; but it is difficult to
say which sex is the most ornamented. In Tremex
columbae the female is much brighter coloured than the
mae. With ants, as | am informed by Mr. F. Smith,
the maes of severd species are black, the females
being testaceous. In the family of Bees, especidly in

% P. Huber, 'Recherches sur les Maaurs des Fourmis' 1810, p. 150,
165.
% Proc. Entomolog, Soc. of Philadelphia,’ 1866, p. 238-239.
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the solitary species, as | hear from the same distin-
guished entomologist, the sexes often differ in colour.
The maes are generally the brightest, and in Bombus
as wdl as in Apathus, much more variable in colour
than the femades. In Anthophora retusa the mae is
of a rich fulvous-brown, whilst the femae is quite
black: s0 arethe females of several pecies of Xylocopa,
the maes being bright yellow. In an Australian bee
(Lestis bombylans), the female is of an extremely brilliant
sted-blue, sometimes tinted with vivid green ; the male
being of a bright brassy colour clothed with rich fulvous
pubescence. Asin this group the females are provided
with excdlent defensive weapons in their gings, it is
not probable that they have come to differ in colour
from the males for the sake of protection.

Mutilla Europasa. emits a stridulating noise; and ac-
cording to Goureau®’ both sexes have this power. He
attributes the sound to the friction of the third and
preceding abdominal segments; and | find that these
surfaces are marked with very fine concentric ridges,
but =0 is the projecting thoracic collar, on which the
head articulates;, and this collar, when scraiched with
the point of a needle, emits the proper sound. It is
rather surprising that both sexes should have the
power of stridulating, as the mae is winged and the
female wingless. It is notorious that Bees express
certain emotions, as of anger, by the tone of their
humming, as do some dipterous insects; but | have
not referred to these sounds, as they are not known to
be in any way connected with the act of courtship.

Order, Coleoptera (Beetles). — Many beetles are
coloured s0 as to resemble the surfaces which they

*" Quoted by Westwood, ' Modern Class. of Insects; val. ii. p. 214.
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habitually frequent. Other species are ornamented
with gorgeous metallic tints—for instance, many Cara-
bidee which live on the ground and have the power
of defending themselves by an intensely acrid secretion,
—the splendid diamond-beetles which are protected by
an extremely hard covering,—many species of Chry-
somela, such as C. cerealis, alarge species beautifully
striped with various colours, and in Britain confined
to the bare summit of Snowdon,—and a host of other
species.  These splendid colours, which are often
arranged in stripes, spots, crosses and other elegant
patterns, can hardly be beneficial, as a protection, except
in the case of some flower-feeding species, and we
cannot believe that they are purposeless. Hence the
suspicion arises, that they serve as a sexual attraction;
but we have no evidence on this head, for the sexes
rarely differ in colour. Blind beetles, which cannot of
course behold each other's beauty, never exhibit, as |
hear from Mr. Waterhouse, jun., bright colours, though
they often have polished coats: but the explanation of
their obscurity may be that blind insects inhabit caves
and other obscure stations.

Some Longicorns, however, especidly certain Pri-
onideg offer an exception to the common rule that the
sexes of beetles do not differ in colour. Mog of these
insects are large and splendidly coloured. Themaesin
the genus Pyrodes® as | saw in Mr. Bates collection, are

% Pyrodes pulcherrimus, in which the sexes differ conspicuously, has
been described by Mr. Bates in ‘Transact. Ent. Soc.' 1869, p. 50. |
will specify the few other cases in which | have heard of a difference
in colour between the sexes of beetles. Kirby and Spence (' Introduct.
to Entomology,’ val. iii. p. 301) mention a Cantharis, Meoe, Rhagium,
and the Leptura testacea ; the male of the latter being testaceous, with
a black thorax, and the female of a dull red dl over. These two
latter beetles belong to the Order of Longicorns. Messs. R. Trimen
and Waterhouse, junr., inform me of two Lamellicorns, viz., a Peri-
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generaly redder but rather duller than the femades, 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 femae being richly tinted with red
and purple.  In the genus Esmerada the sexes differ so
greatly in colour that they have been ranked as distinct
species. in one species both are of a beautiful shining
green, but the mae has a red thorax. On the whole,
as far as | could judge, the females of those Prionideg
in which the sexes differ, are coloured more richly
than the males; and this does not accord with the
common rulein regard to colour when acquired through
sexual sdection.

Image Not Available

trichia and Trichius the mde of the latter being more obscurey
coloured than the female. In Tillus elongatus the male is black, and
the female dways, as it is believed, of a dark blue colour with ared
thorax. The mde, dso, of Orsodacna atra, as | hear from Mr. Wash,
isblack, the female (the so-cdled O. ruficollis) having a rufous thorax,
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Hg. 19 Onthophagus rangifer, enlarged.
VOL. I. 2B
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A most remarkable distinction between the sexes of
many beetles is presented by the great horns which
rise from the head, thorax, or clypeus of the males,
and in some few cases from the under surface of the
body. These horns, in the great family of the Lamélli-
corns, resemble those of various quadrupeds, such as
gags, rhinoceroses, &c., and are wonderful both from
their size and diversified shapes. Instead of describing
them, | have given figures of the males and females of
some of the more remarkable forms. (Figs. 15 to 19)
The females generdly exhibit rudiments of the horns
in the form of small knobs or ridges, but some are
destitute of even a rudiment. On the other hand, the
horns are nearly as well developed in the female asin
the male of Phanaaus lancifer; and only a little less
well developed in the females of some other species of
the same genus and of Copris. In the severad sub-
divisons of the family, the differences in structure of
the horns do not run paralle, as | am informed by
Mr. Bates, with their more important and characteristic
differences; thus within the same natural section of the
genus Onthophagus, there are goecies which have either
a single cephdic horn, or two distinct horns.

In dmost dl cases, the horns are remarkable from
their excessve variability; s0 that a graduated series
can be formed, from the most highly developed maes
to others so degenerate that they can barely be distin-
guished from the females. Mr Walsh® found that in
Phanaeus carnifex the horns were thrice as long in some
males as in others. Mr. Bates, after examining above
a hundred males of Onthophagus rangifer (fig. 19),
thought that he had at last discovered a species in

* ' Proc. Entomolog. Soc. of Philadelphia,’ 1864, p. 228.
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which the horns did not vary; but further research
proved the contrary.

The extraordinary sze of the horns, and their widdy
different structure in closdy-dlied forms, indicate that
they have been formed for some important purpose;
but their excessve variability in the males of the same
gpecies 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. Some
authors suppose® that as the maes wander much more
than the femaes, they require horns as a defence
againg their enemies; but in many cases the horns
do not seem wel adapted for defence, as they are not
sharp. The most obvious conjecture is that they are
used by the maes for fighting together; but they
have never been observed to fight; nor could Mr. Bates,
after a careful examination of numerous secies find
any sufficient evidence in their mutilated or broken
condition of their having been thus used. If the maes
had been habitua fighters, their sze would probably
have been increased through sexud sdection, 0 asto
have exceeded that of the female; but Mr. Bates, after
comparing the two sexes in above a hundred species of
the Copridee does not find in well-developed individuals
any marked difference in this respect. There is, more-
over, one beetle, belonging to the same great divison
of the Lamdlicorns, namely L ethrus, the males of which
are known to fight, but they are not provided with
horns, though their mandibles are much larger than
those of the female.

The concluson, which best agrees with the fact of
the horns having been s0 immensaly yet not fixedly
developed,—as shewn by their extreme variability in

% Kirby and Spence, ' Introduct. Entomolog.’ vol. iii. p. 300.
282
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the same species and by their extreme diversity in
closgy-dlied species—is that they have been acquired
as ornaments.  This view will at first appear extremely
improbable; but we shdl heresfter find with many
animas, standing much higher in the scde, namey
fishes, amphibians, reptiles and birds, that various
kinds of crests, knobs, horns and combs have been
developed apparently for this sole purpose.

The males of Onitis furcifer (fig. 20) are furnished
with singular projections on their anterior femora, and
with a great fork or pair of horns on
thelower surface of thethorax. This
situation seems extremely ill adapted
for the display of these projections,
and they may be of some red ser-
vice; but no use can a present be
assigned to them. It is a highly
remarkable fact, that although the
males do not exhibit even atrace of
horns on the upper surface of the
body, yet in the females a rudiment of a single horn on
the head (fig. 21, @), and of a crest (b) on the thorax,
are plainly visble. Thatthe dight thoracic crest in the

Image Not Available

Image Not Available

Fig. 21 Left-hand figure, male of Onitis furcifer, viewed lateraly. Right-hand figure,
femade.  a Rudiment of cephdic born.  b. Trace of thoracic horn or crest.

femaleis a rudiment of a projection proper to the male,
though entirely absent in the mae of this particular
Species, is clear: for the female of Bubas bison (aform
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which comes next to Onitis) has a amilar dight crest
on the thorax, and the mae has in the same Stuation a
great projection.  So again there can be no doubt that
the little point (a) on the head of the femae Onitis
furcifer, as well of the females of two or three alied
gpecies, is a rudimentary representative of the cephdic
horn, which is common to the maes of so many lamd-
licorn bestles, asin Phanaaus, fig. 17. The maesindeed
of some unnamed beetles in the British Museum, which
are believed actualy to belong to the genus Onitis, are
furnished with a amilar horn.  The remarkable nature
of this case will be best perceived by an illustration:
the Ruminant quadrupeds run paralld with the lamd-
licorn beetles, in some females possessing horns as large
as those of the mde, in others having them much
gmdler, or exising as mere rudiments (though this is
as rare with ruminants as it is common with Lamelli-
corns), or in having none a dl. Now if a new species
of deer or sheep were discovered with the female
bearing digtinct rudiments of horns, whilst the head
of the male was absolutdly smooth, we should have a
eae like that of Onitisfurcifer.

In this case the old bdlief of rudiments having been
cregted to complete the scheme of nature is 0 far from
holding good, that dl ordinary rules are completely
broken through.  The view which seems the most pro-
bable is that some early progenitor of Onitis acquired,
like other Lamellicorns, horns on the head and thorax,
and then transferred them, in arudimentary condition,
as with S0 many existing species, to the femae, by whom
they have ever since been retained. The subsequent
loss of the horns by the male may have resulted through
the principle of compensation from the development of
the projections on the lower surface, whilst the female
has not been thus affected, as she is not furnished with
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these projections, and consequently has retained the
rudiments of the horns on the upper surface.  Although
this view is supported by the case of Bledius imme-
diately to be given, yet the projections on the lower
surface differ greatly in structure and development in
the maes of the saveral species of Onitis, and are even
rudimentary in some; nevertheless the upper surface
in dl these species is quite destitute of horns. As
secondary sexual characters are so eminently variable, it
is possble that the projections on the lower surface may
have been first acquired by some progenitor of Onitisand
produced their effect through compensation, and then
have been in certain cases dmost completely lost.

All the cases hitherto given refer to the Lamdlli-
corns, but the males of some few other beetles, be-
longing to two widely distinct groups, namely, the
Curculionidee and Staphylinideg 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 Staphylinidee the horns of the males
in the same species are extraordinarily variable, just
as we have seen with the Lamélicorns.  In Siagonium

Image Not Available

Fg. 22. Bledius taurus, magnified. Left-hand figure, male; right-hand figure, female.

we have a case of dimorphism, for the maes can be
divided into two sts, differing greatly in the sze of
their bodies, and in the development of their horns,
without any intermediate gradations. In a species of
Bledius (fig. 22), dso belonging to the Staphylinidee
male specimens can be found in the same locality, as

& Kirby and Spence, ibid. vol. ii. p. 329.
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Professor Westwood dates, " in which the central horn
" of the thorax is very large, but the horns of the head

" quite rudimental; and others, in which the thoracic
" hom is much shorter, whilst the protuberances on
"the head are long."® Here, then, we apparently
have an ingance of compensation of growth, which
throwslight on the curious casejust given of the loss of
the upper horns by the maes of Onitisfurcifer.

Law of Battle—Some male beetles, which seem ill
fitted for fighting, nevertheless engage in conflicts for
the possession of the females. Mr. Wallace®® saw two
males of Leptorhynchus angustatus, a linear beetle with
a much elongated rostrum, " fighting for a female, who
" sood close by busy at her boring. They pushed at
" each other with their rostra, and clawed and thumped,
" apparently in the greatest rage." The smaller male,
however, " soon ran away, acknowledging himsalf van-
"quished." In some few cases the males are well
adapted for fighting, by possessing great toothed man-
dibles, much larger than those of the femades. This
is the case with the common sag-beetle (Lucanus
cervus), the maes of which emerge from the pupa sate
about a week before the other sx, 0 that severa may
often be seen pursuing the same femae. At this period
they engage in fierce conflictss.  When Mr. A. H.
Davis® enclosed two males with one female in a box,
the larger mae severely pinched the smaller one, until
he redgned his pretensons. A friend informs me

& ' Modern Classification of Insects,' vol. i. p. 172. On the same
page there is an account of Siagonium. In the British Museum |
noticed one male specimen of Siagonium in an intermediate condition,
<0 that the dimorphism isnot strict.

& ' The Maay Archipelago,’ vol. ii. 1869, p. 276.

% * Entomological Magazine,' vol. i. 1833, p. 82. See dso on the
conflicts of this species, Kirby and Spence, ibid. val. iii. p. 314; and
Westwood, ibid. vol. i. p. 187.
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that when a boy he often put the males together to see
them fight, and he noticed that they were much bolder
and fiercer than the femades, as is well known to be the
caxe with the higher animals. The maes would ssze
hold of his finger, if held in front, but not so the females.
With many of the Lucanideg as well as with the above-
mentioned Leptorhynchus, the maes are larger and
more powerful insects than thefemales. The two sexes
of Lethrus cephal otes (one of the Lamdllicorns) 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 dosss the mouth of
the burrow, and encourages her mate by continualy
pushing him on from behind. The action does not
cease until the aggressor is killed or runs avay.® The
two sexes of another lamellicorn beetle, the Ateuchus
cicatricosus live in pairs, and seem much attached to
each other; the mae excites the female to roll the
bals 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 spot until
she died.

The great mandibles of the male Lucanidee are ex-
tremely variable both in sze and structure, and in this
respect resemble the horns on the head and thorax
of many male Lamellicorns and Staphylinidee A per-
fect series can be formed from the best-provided to the
worgt-provided or degenerate maes.  Although the
mandibles of the common stag-beetle, and probably of

% Quoted from Fischer, in ' Dict. Class. dHist. Nat.' tom. x. p. 324.
% * Ann. Soc. Entomolog. France 1866, as quoted in ' Journal of
Travel,' by A. Murray, 1868, p. 13%.
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many other species, are used as efficient weapons for

fighting, it is doubtful whether
thus be accounted for. We have
seen that with the Lucanus ela-
phus of N. America they are used
for seizing the femae. As they
are 0 congpicuous and O de
gantly branched, the suspicion
has sometimes crossed my mind
that they may be serviceable to
the males as an ornament, in the
same manner as the horns on the
head and thorax of the various
above described species  The
mae Chiasognathus grantii of S
Chile—a splendid beetle belong-
ing to the same family—has enor-
moudy-devel oped mandibles (fig.
23) ; he isbold and pugnacious,
when threatened on any side he
faces round, opening his great
jaws, and at the same time stridu-
lating loudly; but the mandibles
were not strong enough to pinch
my finger 0 as to cause actud
pain.

Sexua sdection, which implies
the possession of considerable per-
ceptive powers and of strong pas-
dons, seems to have been more
effective with the Lamellicorns
than with any other family of the
Coleoptera or beetles. Withsome

their great size can

Image Not Available

species the males are provided with weapons for fight-
ing; some live in pairs and show mutual affection;
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many have the power of stridulating when excited; many
are furnished with the most extraordinary horns, appa-
rently for the sake of ornament; some which are diurnal
in their habits are gorgeously coloured; and, lastly,
severa of the largest beetlesin the world belong to this
family, which was placed by Linnaaus and Fabricius a
the head of the Order of the Coleoptera®

Sridulating organs—Beetles bdonging to many
and widely distinct families possess these organs. The
sound can sometimes be heard at the distance of severd
feet or even yards® but is not comparable with that
produced by the Orthoptera. The part which may be
caled the rasp generdly consgsts of a narrow dightly-
raised surface, crossed by very fine, pardld ribs, some-
times s0 fine as to cause iridescent colours, and having
a very degant gppearance under the microscope.  In
some cases, for ingtance, with Typhaaus, it could be
plainly seen that extremely minute, bristly, scale-like
prominences, which cover the whole surrounding sur-
face in approximately paralel lines, give rise to the
ribs of the rasp by becoming confluent and straight, and
at the same time more prominent and smooth. A hard
ridge on any adjoining part of the body, which in some
cases is gpeciadly modified for the purpose, serves as the
scraper for therasp. The scraper is rapidly moved across
the rasp, or conversaly the rasp across the scraper.

These organs are situated in widely different pod-
tions. In the carrion-beetles (Necrophorus) two parallel
rasps (r, fig. 24) stand on the dorsd surface of the fifth
abdomina segment, each rasp being crossed, as described
by Landois® by from 126 to 140 fine ribs. These

57 Westwood, * Modem Class!' vol. i. p. 184

® Wollaston, On certain musical Curculionidee * Annalsand Mag. of
Nat. Hist.' vol. vi. 1860, p. 14.

8 Zeitschrift fir wiss. Zoolog.' B. xvii. 1867, s 127.
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ribs are scraped by the posterior margins of the eytra, a
smdl portion of which projects beyond the genera out-
line. In many Criocerideg and in Clythra 4-punctata

Image Not Available

Fig. 24. Necrophorus (from Landois). r. Thetworasps Left-hand figure, part of
the rasp highly magnified.

(one of the Chrysomelidad, and in some Tenebrionidag

c.,” the rasp is seated on the dorsal apex of the abdo-
men, on the pygidium or pro-pygidium, and is scraped
as above by the eytra.  In Heterocerus, which belongs
to another family, the rasps are placed on the sdes of
the first abdomina segment, and are scraped by ridges
on the femora™ In certain Curculionidee and Cara-
bideg™ the parts are completdly reversed in position,

™ | am greatly indebted to Mr. G. R. Crotch for having sent me
numerous prepared specimens of various beetlesbelongingto these three
families and others, as well as for vduableinformation of dl kinds. He
believes that the power of stridulation in the Clythra has not been pre-
vioudy observed. | am dso much indebted to Mr. E. W. Janson, for
information and specimens. | may add that my son, Mr. F. Darwin,
finds that Dermestes murinus stridulates, but he searched invain for the
apparatus. Scolytus has lately been described by Mr. Algen as a stri-
dulator in the ' Edinburgh Monthly Magazine,' 1869, Nov., p. 130.

™ Schisdte, trandated in ' Annals and Mag. of Nat. Hig' vol. xx.
1867, p. 37.

2 \Westring has described (Kroyer, ' Naturhist. Tidskrift,' B. ii. 1848-
49, p. 334) the dridulating organs in these two, as well as in other
families In the Carabidee | have examined Elaphrus uliginosus and
Blethisa multipunctata, sent to me by Mr. Crotch. In Blethisa the
transverse ridges on the furrowed border of the abdomina segment do
g(;;ttoomeinto play, asfar as | could judge, in scraping the rasps on the

ra
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for the rasps are seeted on the inferior surface of the

dytra, near their gpices, or along their outer margins,

and the edges of the abdomina segments serve as the

scrapers.  In Pelobius hermanni (one of Dytiscidee or

water-beetles) a strong ridge runs parald and near to

the sutural margin of the elytra, and is crossed by ribs,

coarse in the middle part, but becoming gradually finer

at both ends, especialy at the upper end; when this

insect is held under water or in the air, a stridulating

noise is produced by scraping the extreme horny margin

of the abdomen againg the rasp. In a great number

of long-horned bestles (Longicornia) the organs are ato-

gether differently situated, the rasp being on the meso-

thorax, which is rubbed againgt the pro-thorax; Landois

counted 238 very fine ribs on the rasp of Cerambyx
heros.

Many Lamédlicorns have the power of stridulating,

and the organs differ greatly in postion. Some species

stridulate very loudly, so that when

Mr. F. Smith caught a Trox sabu-

losus, a gamekeeper who stood by

thought that he had caught a

mouse; but | failed to discover the

proper organs in this beetle. In

Image Not Available Geotrupes and Typhaaus a narrow

ridge runs obliquely across (r, fig.

25) the coxa of each hind-leg,

having in G. stercorarius 84 ribs,

which are scraped by a specialy-

projecting part of one of the abdo-

minal segments.  In the nearly

dlied Copris lunaris, an excessvely

narrow fine rasp runs dong the

sutural margin of the elytra, with another short rasp

near the basal outer margin; but in some other Coprini
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the rasp is sested, according to Leconte,” on the dorsal
surface of the dbdomen. In Oryctes it is seated on the
pro-pygidium, and in some other Dynastini, according to
the same entomologist, on the under surface of the
dytra. Lastly, Westring states that in Omaloplia brun-
neathe rasp is placed onthe pro-sternum, and the scraper
on the meta-sternum, the parts thus occupying the under
surface of the body, instead of the upper surface as in
the Longicorns.

We thus see that the stridulating organs in the dif-
ferent coleopterous families are wonderfully diversified
in pogition, but not much in structure. Within the
same family some species are provided with these
organs, and some are quite destitute of them. This
diversity is inteligible, if we suppose that originally
various species made a shuffling or hissing noise by the
rubbing together of the hard and rough parts of their
bodies which were in contact; and that from the noise
thus produced being in some way useful, the rough
surfaces were gradualy developed into regular stri-
dulating organs. Some beetles as they move, now
produce, either intentionaly or unintentionaly, a shuf-
fling noise, without possessing any proper organs for the
purpose. Mr. Wallace informs me that the Euchirus
longimanus (a Lamédlicorn, with the anterior legs won-
derfully elongated in the male) " makes, whilst moving,
" alow hissing sound by the protrusion and contraction
" of the abdomen; and when seized it produces a
" grating sound by rubbing its hind-legs againgt the
" edges of the elytra." The hissing sound is clearly
due to a narrow rasp running along the sutura margin
of each elytron; and | could likewise make the grating

| am indebted to Mr. Walsh, of Illinois, for having sent me
extracts from Leconte's * Introduction to Entomology,’ p. 101, 143.
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sound by rubbing the shagreened surface of the femur
agang the granulated margin of the corresponding
elytron; but | could not here detect any proper rasp;
nor is it likely that 1 could have overlooked it in 0
large an insct.  After examining Cychrus and reading
what Westring has written in his two papers about this
beetle, it seems very doubtful whether it possesses any
true rasp, though it has the power of emitting a sound.

From the analogy of the Orthoptera and Homoptera,
| expected to find that the stridulating organs in the
Coleoptera differed according to sex; but Landois, who
has carefully examined severa species, observed no
such difference; nor did Westring; nor did Mr. G. E.
Crotch in preparing the numerous specimens which
he had the kindness to send me for examination. Any
dight sexud difference, however, would be difficult to
detect, on account of the great variability of these organs.
Thus in the first pair of the Necrophorus humator and of
the Pelobius which | examined, the rasp was consider-
ably larger in the male than in the female; but not 0
with succeeding specimens.  In Geotrupes stercorarius
the rasp appeared to me thicker, opaquer, and more
prominent in three maes than in the same number of
females; consequently my son, Mr. P. Darwin, in order
to discover whether the sexes differed in their power of
gridulating, collected 57 living specimens, which he
separated into two lots, according as they made, when
held in the same manner, a greater or lesser noise. He
then examined their sexes, but found that the maes
were very nearly in the same proportion to the females
in both lots Mr. F. Smith has kept dive numerous
specimens of Mononychuspseudacori (Curculionidad, and
is satisfied that both sexes stridulate, and apparently in
an equal degree.

Nevertheless the power of stridulating is certainly a
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sexud character in some few Coleoptera.  Mr. Crotch
has discovered that the maes done of two species of
Heliopathes (Tenebrionided possess stridulating organs.
| examined five maes of H. gibbus, and in dl these
there was a well-developed rasp, partidly divided into
two, on the dorsal surface of the terminal abdomina
segment; whilst in the same number of females there
was not even a rudiment of the rasp, the membrane of
this segment being transparent and much thinner than
in the male. In H. cribratostriatus the mae has a
smilar rasp, excepting that it is not partially divided
into two portions, and the female is completely desti-
tute of this organ; but in addition the male has on
the apica margins of the elytra, on each dde of the
suture, three or four short longitudinal ridges, which
are crosed by extremely fine ribs, pardld 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, | could not decide: the female
exhibits no trace of this latter structure.

Again, in three species of the Lamelicorn genus
Oryctes, we have anearly paralel case.  In the females
of O. gryphus and nasicornis the ribs on the rasp of the
pro-pygidium are less continuous and less distinct than
in 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 excessively fine down in the males.
It should be noticed that in al Coleoptera the effective
part of the rasp is dedtitute of hairs. In O. senegal-
ensis the difference between the sexes is more strongly
marked, and this is best seen when the proper segment
is cleaned and viewed as a transparent object. In the
female the whole surface is covered with little separate
crests, bearing spines; whilst in the male these crests
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become, in proceeding towards the apex, more and more
confluent, regular, and naked ; o that three-fourths of
the ssgment is covered with extremely fine pardléd
ribs, which are quite absent in the female. In the
femaes, however, of dl three species of Oryctes, when
the abdomen of a softened specimen is pushed back-
wards and forwards, a dight grating or stridulating
sound can be produced.

In the case of the Heliopathes and Oryctes there cam
hardly be a doubt that the males stridulate in order to
cal or to excite the females; but with most beetles the
dridulation apparently serves both sexes as a mutua
cdl. Thisview isnot rendered improbable from beetles
stridulating under various emotions; we know that birds
use their voices for many purposes besides singing to
their mates. The great Chiasognathus stridulates in
anger or defiance; many spedies do the same from dis
tress or fear, when held s0 that they cannot escape;
Messs Wollaston and Crotch were able, by striking
the hollow gteins of trees in the Canary Idands, to dis-
cover the presence of beetles belonging to the genus
Acdles by their gridulation. Lastly the male Ateu-
chus sridulates to encourage the female in her work,
and from distress when she is removed.”* Some natu-
ralists believe that beetles make this noise to frighten
away their enemies; but | cannot think that the quadru-
peds and birds which are able to devour the larger
beetles with their extremely hard coats, would be fright-
ened by so dight a grating sound. The bdief that
the dridulation serves as a sexud cdl is supported
by the fact that death-ticks (Anobium tesselatum) are
well known to answer each other'sticking, or, as | have

™ M. P. dela Brulerie, as quoted in ' Journal of Travel,' A. Murray,
vol.i. 1883, p. 135.
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myself observed, a tgpping noise artificidly made; and
Mr. Doubelday informs me that he has twice or thrice
observed a femaeticking,” and in the course of an hour
or two has found her united with a mae, and on one
occasion surrounded by severd mdes. Findly, it seems
probable that the two sexes of many kinds of beetles
were a first enabled to find each other by the dight
shuffling noise produced by the rubbing together of the
adjoining parts of their hard bodies, and that as the
mdes or females which made the greatest noise suc-
ceeded best in finding partners, the rugosities on various
parts of their bodieswere gradually deveoped by means
of sexua sdection into true stridulating organs.

™ Mr. Doubleday informs me that " the noise is produced by the
" insect raising itsalf onitslegs as high asit can, and then striking its
" thorax five or Sx times, in rapid successon, againgt the substance
" upon which it issitting." For references on this subject see Landois,
' Zeitschrift fUr wissen. Zoolog.' B. xvii. s. 131. Olivier says (as quoted
by Kirby and Spence 'Introduct.’ vol. ii. p. 395) that the femae of
Pimelia striata produces a rather loud sound by striking her abdomen
againg any hard substance, " and that the mae, obedient to this cal,
" spon attends her and they pair.”

VOL. I. 2c
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CHAPTER XI.

INSECTS, continued —ORDER LEPIDOPTERA.

Courtship of butterflies— Battles— Ticking noiss— Colours com-
mon 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 moths— Display — Per-
ceptive powers of the Lepidoptera— Variability — Causss of the
difference in colour between the males and females— Mimickry,
female butterflies more brilliantly coloured than the males—
Bright colours of caerpillars— Summary and concluding re-
marks on the secondary sexud characters of insects— Birds and
insects compared.

IN this great Order the most interesting point for usis
the difference in colour between the sexes of the same
oedies, and between the distinct species of the same
genus.  Nearly the whole of the following chapter will

be devoted to this subject; but | will first make afew
remarkson one or two other points.  Severd maesmay
often be seen pursuing and crowding round the same
femde. Their courtship appears to be aprolonged affair,
for | have frequently watched one or more males pirouet-
ting round a female until | became tired, without seeing

the end of the courtship. Although butterflies are such
weak and fragile cregtures, 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 speaking of the frequent battles

* Apatura Iris; ' The Entomologist's Weekly Intelligencer, 1859,
p. 139 For the Bornean Butterflies see C. Collingwood, ' Rambles of
aNaturdigt,' 1863, p. 183
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between the butterflies of Borneo says, " They whirl
" round each other with the greatest rapidity, and appear
"to be incited by the greatest ferocity." One case is
known of a butterfly, namely the Ageronia feronia,
which makes a noise like that produced by a toothed
wheel passing under a spring catch, and which could be
heard at the distance of severd yards. At Rio de Janeiro
this sound was noticed by me, only when two were
chasing each other in an irregular course, o that it is
probably made during the courtship of the sexes; but |
neglected to attend to this point.?

Every one has admired the extreme beauty of many
butterflies and of some moths, and we are led to ask,
how has this beauty been acquired ? Have their colours
and diversified patterns smply resulted from the direct
action of the physical conditions to which these insects
have been exposed, without any benefit being thus de-
rived? Or have successve variations been accumulated
and determined either as a protection or for some un-
known purpose, or that one sex might be rendered
atractive to the other ? And, again, what is the mean-
ing of the colours being widely different in the males
and females of certain goedies, and dike in the two
sexes of other species? Before attempting to answer
these questions a body of facts must be given.

With mogt of our English butterflies, both those which
are beautiful, such as the admird, peacock, and painted
lady (Vanesssd, and those which are plain-coloured,
such as the meadow-browns (Hipparchiea, the sexes
ae dike. Thisis ds0 the case with the magnificent
Hédliconidee and Danaideeof the tropics.  But in certain

2 See my 'Journal of Researches,’ 1845, p. 3. Mr. Doubleday has
detected (' Proc. Ent. Soc’ March 3rd, 1845, p. 123) a peculiar mem-
branous sc a the base of the front wings, which is probably con-
nected with the production of the sound.

2c?2
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other tropica groups, and with some of our English
butterflies, as the purple emperor, orange-tip, &c. (Apa-
tura Iris and Anthocharis cardamines), the sexes differ
either greatly or dightly in colour.  No language suffices
to describe the splendour of the males of some tropica

goecies.  Even within the same genus we often find e

des presenting an extraordinary difference between the
sexes whilst othershave their sexes dosdy dike. Thus
in the South American genus Epicdia, Mr. Bates, to
whom | am much indebted for most of the following
facts and for looking over this whole discussion, informs
me that he knows twelve species, thetwo sexes of which

haunt the same gations (and this is not awaysthe case
with butterflies), and therefore cannot have been dif-

ferently affected by external conditions® In nine of

these species the males rank amongst the most brilliant
of dl butterflies, and differ so greatly from the compa
ratively plain females that they were formerly placed
in diginct genera.  The females of these nine species
resemble each other in their genera type of coloration,
and likewise resemble both sexesin severd dlied genera,
found in various parts of the world. Hence in accord-
ance with the descent-theory we may infer that these
nine species, and probably al the others of the genus,

are descended from an ancestral form which was coloured
in nearly the same manner. In the tenth gecies the
female till retains the same general colouring, but the
mae resembles her, 0 that he is coloured in a much
less gaudy and contrasted manner than the males of the
previous species  In the deventh and twelfth species,
the females depart from the type of colouring which

3 See dsn Mr. Baes paper in ' Proc. Ent. Soc. of Philadelphia,
1865, p. 206. Also Mr. Wallace on the same subject, in regard to
Diadema, in ' Transact. Entomolog. Soc. of London,’ 1869, p. 278.
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isusual with their s in this genus, for they are galy
decorated in nearly the same manner as the maes, but
in a somewhat less degree.  Hence in these two species
the bright colours of the males seem to have been trans-
ferred to the females, whilst the mae of the tenth
goecies has dther retained or recovered the plain
colours of the female as wdl as of the parent-form of
the genus; the two sexes being thus rendered in both
cases, though in an opposite manner, nearly dike. In
the dlied genus Eubagis, both sexes of some of the
goecies are plain-coloured and nearly alike; whilst
with the greater number the males are decorated with
beautiful metdlic tints, in a diversified manner, and
differ much from their females. The femaes through-
out the genus retain the same genera style of colouring,
20 that they commonly resemble each other much more
cosdy than they resemble their own proper males.

In the genus Papilio, dl the species of the Aneas
group are remarkablefor their conspicuous and strongly
contrasted colours, and they illugtrate the frequent ten-
dency to gradation in the amount of difference between
the s=xes. In afew species for instance in P. ascanius,
the males and females are dike; in others the males
are alittle or very much more superbly coloured than
the femades. The genus Junonia dlied to our Vanesse
offers a nearly pardlel case, for adthough the sexes of
most of the species resemble each other and are desti-
tute of rich colours, yet in certain spedies, asin J. omone,
the mae is rather more brightly coloured than the
femae, and in a few (for instance J. andremiaja) the
male is s different from the female that he might be
mistaken for an entirely distinct species.

Another striking case was pointed out to me in the
British museum by Mr. A. Butler, namely one of
the Tropica American Theclae in which both sexes
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are nearly dike and wonderfully splendid; in ancther,
the male is coloured in a sSimilarly gorgeous manner,
whilst the whole upper surface of the female is of a dull
uniformbrown. Our common little English blue butter-
flies of the genus Lycama, illustrate the various differ-
ences in colour between the sxes dmost as well,
though not in so striking a manner, as the above exatic
genera.  In Lycama agestis both sexes have wings of a
brown colour, bordered with smdl ocdlated orange
soots, and are consequently dike.  In L. omon the
wings of the male are of a fine blue, bordered with
black; whilst the wings of the femae are brown, with
a gmilar border, and closdy resamble those of L. agestis.
Lastly, in L. arion both sexes are of a blue colour and
nearly dike, though in the female the edges of the
wings are rather duskier, with the black spots plainer;
and in abright blue Indian species both sexes are still
more dosdy alike.

| have given the foregoing cases in some detal in
order to shew, in the first place, that when the sexes of
butterflies differ, the mae as a generd rule is the most
beautiful, and departs most from the usua type of colour-
ing of the group to which the species belongs. Hence in
most groups the females of the severd pecies resemble
each other much more dosdy than do the mdes. In
some exceptiond cases, however, to which | shdl here-
after dlude, the femaes are coloured more splendidly
than the mdes. In the second place these eases have
been given to bring clearly before the mind that within
the same genus, the two sexes frequently present every
gradation from no difference in colour to so great a dif-
ference that it was long before the two were placed by
entomologidts in the same genus.  In the third place,
we have seen that when the sexes nearly resemble
each other, this gpparently may be due ether to the
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male having transferred his colours to the femae,
or to the mae having retained, or perhaps reco-
vered, the primordia colours of the genus to which the
gpecies belongs. It dso deserves notice that in those
groups in which the sexes present any difference of
colour, the femaes usualy resemble the males to a cer-
tain extent, 0 that when the males are beautiful to an
extraordinary degree, the femaes amogt invariably ex-
hibit some degree of beauty. From the numerous cases
of gradation in the amount of difference between the
sexes, and from the prevaence of the same generd type
of coloration throughout the whole of the same group,
we may conclude that the causes, whatever they may
be, which have determined the brilliant colouring of the
males aone of some species, and of both sexes in a more
or less equal degree of other species, have generdly
been the same.

As s0 many gorgeous butterflies inhabit the tropics, it
has often been supposed that they owe their colours to
the great heat and moisture of these zones; but Mr.
Bates' has shewn by the comparison of various dosdy-
dlied groups of insects from the temperate and tropica
regions, that this view cannot be maintained; and the
evidence becomes conclusive when brilliantly-coloured
maes and plain-coloured females of the same species
inhabit the same didtrict, feed on the same food, and
follow exactly the same habits of life. Even when
the sexes resemble each other, we can hardly bdieve
that their brilliant and beautifully-arranged colours are
the purposeless result of the nature of the tissues, and
the action of the surrounding conditions.

With animals of al kinds, whenever colour has been
modified for some specid purpose, this has been, as far

4 ' The Naturalist on the Amazons,' val. i. 1863, p. 19,
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as we can judge, either for protection or as an attraction
between the ssxes  With many spedies of butterflies
the upper surfaces of the wings are obscurely coloured,
and this in al probability leads to their escaping ob-
servation and danger. But butterflies when at rest
would be particularly liable to be attacked by their
enemies; and amogt dl the kinds when regting raise
their wings vertically over their backs, so that the lower
sides alone are exposed to view. Hence it is this side
which in many cases is obvioudy coloured 0 as to
imitate the surfaces on which these insects commonly
res. Dr. Roder, | bdieve first noticed the smilarity
of the dosed wings of certain Vanesssee and other butter-
flies to the bark of trees.  Many andogous and striking
facts could be given. The mogt interesting one is that
recorded by Mr. Walace® of a common Indian and
Sumatran butterfly (Kalima), which disgppears like
magic when it settles in a bush; for it hides its head
and antennee between its dosed wings, and these in
form, colour, and veining cannot be diginguished from
a withered leef together with the footstalk. In some
other cases the lower surfaces of thewings are brilliantly
coloured, and yet are protective; thus in Thecla rubi
the wings when dosad are of an emerdd green and re-
semble the young leaves of the bramble, on which this
butterfly in the spring may often be seen seeted.
Although the obscure tints of the upper or under
surface of many butterflies no doubt serve to conced
them, yet we cannot possbly extend this view to
the brilliant and congpicuous colours of many kinds,
such as our admiral and peacock Vanessae our white

5 Seetheinteresting articleinthe ' Westminster Review,’ July
p. 10 A woodcut of the Kalima is given by Mr. Wallace in ' Hard-
wicke's ' Sdence Gossip,' Sept. 1867, p. 196.
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cabbage-butterflies (Pieris), or the great swallow-tail
Papilio which haunts the open fens—for these butter-
flies are thus rendered visble to every living cregture.
With these species both sexes are alike; but in the
common brimgtone butterfly (Gonepteryx rhamni), the
male is of an intense ydlow, whilst the femde is much
paer; and in the orangetip (Anthocharis cardamines)
the maes done have the bright orange tips to their
wings. In these cases the mades and femdes are
equally conspicuous, and it is not credible that their
difference in colour stands in any relaion to ordinary
protection. Nevertheless it is possible that the con-
spicuous colours of many species may be in an indirect
manner beneficid, as will hereafter be explained, by
leading their enemies a once to recognise them as
unpdatable. Even in this case it does not certainly
follow that their bright colours and beautiful patterns
were acquired for this specia purpose.  In some other
remarkable cases beauty has been gained for the sake
of protection, through the imitation of other beautiful
goedies which inhabit the same didrict and enjoy an
immunity from atack by being in some way offensive
to their enemies

The femae of our orangetip buttterfly, above re-
ferred to, and of an American pecies (Anth. genutia)
probably shew us, as Mr. Wdsh has remarked to me,
the primordiad colours of the parent- goecies of the
genus; for both sexes of four or five widdy-distributed
species are coloured in nearly the same manner. We
may infer here, as in severa previous casss, that it is
the maes of Anth. cardamines and genutia which have
departed from the usua type of colouring of their genus.
In the Anth. sara from Cdifornia, the orangetips have
become partialy developed in the female; for her wings
are tipped with reddish-orange, but pder than in the
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male, and dightly different in some other respects. In
an dlied Indian form, the Iphias glaucippe, the orange-
tips are fully devdoped in both sexes  In this Iphias
the under surface of the wings marveloudy resembles
as pointed out to me by Mr. A. Butler, a pae-coloured
leaf; and in our English orange-tip, the under surface
resembles the flower-head of the wild parsley, on which
it may be seen going to rest a night® " The same
reasoning power which compds us to believe that the
lower surfaces have here been coloured for the sake of
protection, leads usto deny that the wings have been
tipped, especidly when this character is confined to the
males, with bright orange for the same purpose.

Turning now to Moths: most of these rest mation-
less with their wings depressed during the whole or
greater part of the day; and the upper surfaces of their
wings are often shaded and coloured in an admirable
manner, as Mr. Walace has remarked, for escaping
detection. With most of the Bombycidee and Noc-
tuides’ when a regt, the front-wings overlap and
conced the hind-wings;, s0 that the latter might be
brightly coloured without much risk; and they
are thus coloured in many species of both families.
During the act of flight, moths would often be able
to excgpe from their enemies;, neverthdess, as the
hind-wings are then fully exposed to view, their bright
colours must generdly have been acquired a the
cog of some little risk.  But the following fact shews
us how cautious we ought to be in drawing conclu-
gons on this head. The common yelow under-wings

® e the |nter$t|ng observations by Mr. T. W. Wood, ' The Stu-

dent,’ Sept. 1868 p. 8L
7 Mr. Wdlaceln Hardwicke's Scence Gossip,' Sept. 1867, p. 193
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(Triphaena) often fly about during the day or early
evening, and are then congpicuous from the colour of
their hindwings. It would naturally be thought that
this would be a source of danger; but Mr. J Jenner
Waeir bdieves that it actudly serves them as a means
of escgpe, for birds strike at these brightly coloured and
fragile surfaces, ingtead of at the body. For ingtance,
Mr. Weir turned into his aviary avigorous specimen of
Triphaena pronuba, which was ingantly pursued by
arobin; but the bird's atention being caught by the
coloured 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 experi-
ment, in the open air, with a T.fimbria and swallow;
but the large sze of this moth probably interfered
with its capture® We are thus reminded of a state-
ment made by Mr. Walacg® namely, that in the Bra-
Zilian forests and Mdayan idands, many common and
highly-decorated butterflies are wegk flyers, though fur-
nished with a broad expanse of wings; and they " are
" often captured with pierced and broken wings, as if
"they had been sdized by birds, from which they had
" escaped: if the wings had been much smdler in pro-
" portion to the body, it seems probable that the insect
" would more frequently have been struck or pierced in
"a vita part, and thus the increased expanse of the
" wings may have been indirectly beneficid."

Display.—The bright colours of butterflies and of
some moths are specidly arranged for display, whether
or not they serve in addition as a protection. Bright

8 See d, on this subject, Mr. Weir's paper in * Transact. Ent. Soc.
1869, p. 23.
9 *Westminster Review,' July, 1867, p. 16.
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colours would not be visble during the night; and
there can be no doubt that moths, taken as a body, are
much less galy decorated than butterflies, dl of which
are diurna in their habits. But the moths in certain
families, such as the Zygemideg various Sphingideg
Uraniideg some Arctiidee and Saurniidee fly about
during the day or early evening, and many of these
ae extremely beautiful, being far more brightly
coloured than the dgrictly nocturnal kinds. A few
exceptiond  eases, however, of brlghtly-coloured noc-
turnal species have been recorded.™

There is evidence of another kind in regard to display.
Butterflies, as before remarked, eevate ther wings
when at rest, and whilst basking in the sunshine often
aternately raise and depress them, thus exposing to full
view both surfaces, and athough the lower surface is
often coloured in an obscure manner as a protection,
yet in many species it is as highly coloured as the
upper surface, and sometimes in a very different man-
ner. In some tropical species the lower surface is even
more brilliantly coloured than the upper. In one
English fritillary, the Argynnis aglaia, the lower sur-
face done is ornamented with shining slver discs
Neverthdess, as a generd rule, the upper surface,
which is probably the most fully exposed, is coloured
more brightly and in a more diversified manner than
the lower. Hence the lower surface generdly affords

® For instance, Lithosia; but Prof. Westwood (' Modern Class. of
Insects,' val. ii. p. 390) seems surprised at this case. On the relative
colours of diurnal and nocturnal Lepidoptera, seeibid. p. 333 and 392 ;
aso Harris, ' Treatise on the Insects of New England,' 1842, p. 315

% Such differences between the upper and lower surfaces of the

wings of severd gpedies of Papilio, may be seen in the beautiful plates
to Mr. Wdlaces Memoir on the Pepilionidee of the Mdayan Region,
in ' Transact. Linn. Soc vol. xxv. part i. 1865.
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to entomologists the mogt useful character for detecting
the affinities of the various species

Now if we turn to the enormous group of maths,
which do not habitually expose to full view the under
surface of their wings, this sde is very rarely, as| hear
from Mr. Stainton, coloured more brightly than the
upper sSde or even with equal brightness. Some ex-
ceptions to the rule, either read or apparent, must be
noticed, asthat of Hypopira, specified by Mr. Wormald.”?
Mr. R Trimen informs me that in Guenée's great work,
three moths are figured, in which the under surface is
much the mogt brilliant. For instance, in the Australian
Gastrophora the upper surface of the fore-wing is pae
greyish-ochreous, while the lower surfaceis magnificently
ornamented by an ocdlus of cobdt-blue, placed in the
midst of a black mark, surrounded by orange-ydlow,
and this by bluish-white. But the habits of these
three moths are unknown; so that no explanation
can be given of their unusual style of colouring. Mr.
Trimen dso informs me that the lower surface of the
wings in certain other Geometrag® and quadrifid Noctuae
are ether more variegated or more brightly-coloured
than the upper surface; but some of these gpecies have
the habit of " holding their wings quite erect over their
" backs, retaining them in this position for a considerable
"time" and thus exposing to view the under surface.
Other gpecies when sattled on the ground or herbage
have the habit of now and then suddenly and dightly
lifting up their wings. Hence the lower surface of the
wings being more brightly-coloured than the upper sur-

2+ proc. Ent. Soc.' March 2nd, 1868.

B See dsp an account of the S American genus Erateina (one of
the Geometrag) in ' Transact. Ent. Soc’ new sevies, vol. v. pl. Xv. and
XVi.
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face in certain moths is not so anomalous a circum-
dance as it a first appears.  The Saturniidee include
some of the mogt beautiful of adl moths, their wings
being decorated, as in our British Emperor moth, with
fine oceli; and Mr. T. W. Wood™ observes that they
resemble butterflies in some of their movements; " for
" ingtance, in the gentle waving up and down of the
" wings, asif for digplay, which is more characterigtic
" of diurna than of nocturnal Lepidoptera.”

It is a sngular fact that no British moths, nor as
far as | can discover hardly any foreign species, which
are brilliantly coloured, differ much in colour according
to sex; though thisis the case with many brilliant but-
terflies.  The male, however, of one American moth, the
Saturnia lo, is decribed as having its fore-wings deep
yelow, curioudy marked with purplish-red spots; whilst
the wings of the female are purple-brown, marked with
grey lines® The British moths which differ sexudly in
colour are dl brown, or various tints of dull yelow, or
nearly white. In severa species the maes are much
darker than the femaes™ and these belong to groups
which generally fly about during the afternoon.  On the
other hand, in many genera, as Mr. Stainton informsme,

% Proc. Ent. Soc. of London, July 6, 1868, p. xxvii.

5 Harris, * Treatise,' &c., edited by Flint, 1862, p. 39%5.

 For instance, | observe in my son's cabinet that the males are
darker than the females in the Lasiocampa quercus, Odonestis potatoria,
Hypogymna dispar, Dasychira pudibunda, and Cycnia mendica. In this
latter species the difference in colour between the two sexesis strongly
marked; and Mr. Wallace informs me that we here have, as he bdieves,
an ingtance of protective mimickry confined to one sex, aswill hereafter
be more fully explained. The white femae of the Cycnia resembles
the very common Spilosoma menthrasti, both sexes of which are white;
and Mr. Stainton observed that this latter moth was rejected with utter
disgust by a whole brood of young turkeys, which were fond of eating
other moths; o that if the Cycniawas commonly mistaken by British
birds for the Spilosoma, it would escape being devoured, and its white
deceptive colour would thus be highly beneficid.
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the maes have the hind-wings whiter than those of
the female—of which fact Agrotis exclamationis offers a
good ingance. The maes are thus rendered more
conspicuous than the femaes, whilst flying about in
the dusk. In the Ghost Moth (Hepialus humuli) the
difference is more strongly marked; the males being
white and the females yellow with darker markings.
It is difficult to conjecture what the meaning can be
of these differences between the sexes in the shades of
darkness or lightness; but we can hardly suppose that
they are the result of mere variability with sexualy-
limited inheritance, independently of any benefit thus
derived.

From the foregoing statements it is impossble to
admit that the brilliant colours of butterflies and of
some few moths, have commonly been acquired for the
sake of protection. We have seen that their colours
and elegant patterns are arranged and exhibited as
if for display. Hence | am led to suppose that the
females generdly prefer, or are mogt excited by the
more brilliant males; for on any other suppostion
the males would be ornamented, as far as we can
e for no purpose. We know that ants and certain
lamellicorn beetles are capable of feding an attachment
for each other, and that ants recognise their fellows
after an interval of severd months. Hence there is no
abstract improbability in the Lepidoptera, which pro-
bably stand nearly or quite as high in the scae asthese
insects, having sufficient menta capacity to admire
bright colours. They certainly discover flowers by
colour, and, as | have elsawhere shewn, the plants
which are fertilised exclusively by the wind never have
a conspicuoudy-coloured corolla 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;
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and | have been assured by a friend, that these moths
repestedly visted flowers painted on the walls of a room
in the South of France. The common white butterfly,
as | hear from Mr. Doubleday, often flies down to a bit
of paper on the ground, no doubt mistaking it for one of
its own spedies  Mr. Collingwood"’ in spesking of the
difficulty of collecting certain butterflies in the Maay
Archipeago, dates that " a dead specimen pinned upon
" a congpicuous twig will often arrest an insect of the
" same species in its headlong flight, and bring it down
" within easy reach of the net, especidly if it be of the
" opposite s=x."

The courtship of butterfliesisaprolonged affair. The
maes sometimes fight together in rivalry; and many
may be seen pursuing or crowding round the same
female. If, then, the females do not prefer one male to
another, the pairing must be left to mere chance, and
this does not appear to me a probable event. If, on the
other hand, the females habitualy, or even occasondly,
prefer the more beautiful maes, the colours of the latter
will have been rendered brighter by degrees, and will
have been transmitted to both sexes or to one e,
according to which law of inheritance prevailed. The
process of sexud sdection will have been much facili-
tated, if the conclusons arrived at from various kinds of
evidence in the supplement to the ninth chapter can be
trusted; namely that the males of many Lepidoptera,
a leadt in the imago date, greatly exceed in number
the females.

Some facts, however, are opposad to the bdief that
female butterflies prefer the more beautiful males; thus,
as| have been assured by severa obsarvers, fresh females
may frequently be seen paired with battered, faded or

7+ Rambles of a Naturalist in the Chinese Sees' 1853, p. 182
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dingy males; but this is a circumstance which could
hardly fail often to follow from the maes emerging
from their cocoons earlier than the femaes.  With moths
of the family of the Bombycidee the sexes pair imme-
diately after assuming the imago state; for they cannot
feed, owing to the rudimentary condition of their mouths.
The femaes, as svard entomologists have remarked
to me, liein an dmog torpid state, and appear not to
evince the leest choice in regard to their partners.
This is the case with the common silk-moth (B. mori),
a&s | have been told by some continentd and English
breeders. Dr. Wadlace, who has had such immense
experience in breeding Bombyx cynthia, is convinced
that the femaes evince no choice or preference. He
has kept above 300 of these moths living together, and
has often found the mogt vigorous females mated with
stunted maes.  The reverse apparently seldom occurs,
for, as he bdlieves, the more vigorousmales pass over the
weakly females, being attracted by those endowed with
mog vitdity. Although we have been indirectly in-
duced to believe that the femaes of many soedies prefer
the more beautiful maes, | have no reason to suspect,
either with moths or butterflies, that the mdes are
atracted by the beauty of the femades. If the more
beautiful females had been continudly preferred, it is
amod certain, from the colours of butterflies being so
frequently transmitted to one sex done, that the females
would often have been rendered more beautiful than
their male partners.  But this does not occur except in
a few instances, and these can be explaned, as we
ghdl presently see, on the principle of mimickry and
protection.

As sexud sdection primarily depends on variability,
afew words must be added on this subject. In respect

VOoL. 1 2D
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to colour there is no difficulty, as any number of highly
variable Lepidoptera could be named. One good in-
gance will suffice. Mr. Bates shewed me a whole series
of specimens of Papilio sesostris and childrenag in the
latter the males varied much in the extent of the beau-
tifully enamelled green patch on the fore-wings, and
in the sze of the white mark, as wdl as of the splendid
crimson diripe on the hind-wings, o that there was
a great contrast between the most and leest gaudy
maes  The male of Papilio sesostris, though a beautiful
insect, is much less 0 than P. childrense It likewise
varies a little in the sze of the green patch on the fore-
wings, and in the occasond appearance of a smdl
crimson gtripe on the hind-wings, borrowed, as it would
seem, from its own female; for the females of this and
of many other gpecies in the AEneas group possess this
crimson stripe. Hence between the brightest specimens
of P. sesostrisand the least bright of P. childrenag there
was but asmall interval; and it was evident that as far
a mere variability is concerned, there would be no
difficulty in permanently increasing by means of sdec-
tion the beauty of either gpecies. The variability is
here amost confined to the male sex; but Mr. Wadlace
and Mr. Bates have shewn™ that the females of some
other goecies are extremey variable, the mades being
nearly constant. As| have before mentioned the G-hogst

Moth (Hepialus humuli) as one of the best ingtances in
Britain of a difference in colour between the sexes of
moths, it may be worth adding® that in the Shetland

B Wallace on the Papilionidee of the Maayan Region, in * Transact.
Linn. Soc.' val. xxv. 1865, p. 8, 36. A dtriking case of arare variety,
strictly intermediate between two other well-marked female varieties,
is given by Mr. Wallace. See ds0 Mr. Bates, in ' Proc. Entomolog.
Soc’ Nov. 19th, 1866, p. xl.

® Mr. R. MacLachlan, ' Transact. Ent. Soc. val. ii. part 6th, 3rd
series, 1866, p. 459.
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Idands, mdes are frequently found which dosdy
ressmble the femaes.  In afuture chapter | shdl have
occasion to shew that the beautiful eyelike spots or
ocdli, 0 common on the wings of many Lepidoptera,
are eminently varigble.

On the whole, athough many serious objections may
be urged, it seems probable that most of the species of
Lepidoptera which are brilliantly coloured, owe their
colours to sexuad sdection, excepting in certain casss,
presently to be mentioned, in which conspicuous colours
are beneficid as a protection. From the ardour of the
mae throughout the anima kingdom, he is generaly
willing to accept any female; and it isthe female which
usualy exerts achoice. Hence if sexud sdection has
here acted, the mae, when the sexes differ, ought to be
the most brilliantly coloured; and this undoubtedly is
the ordinary rule. When the sexes are brilliantly co-
loured and resemble each other, the characters acquired
by the males appear to have been transmitted to both
sexes. But will this explanation of the similarity and
dissmilarity in colour between the sexes suffice ?

The males and females of the same species of butterfly
are known? in severa casesto inhabit different stations,
the former commonly basking in the sunshine, the latter
haunting gloomy forests. It is therefore possible that
different conditions of life may have acted directly on
the two sexes; but thisis not probaiole21 asin theadult
dtate they are exposed during a very short period to
different conditions; and the larvee of both are ex-
posed to the same conditions. Mr. Walace bdieves

2 4. W. Baes ' The Naturaist on the Amazons' vol. ii. 1863,
p. 228. A.R.Wadlace, in' Transact. Linn. Soc.' vol. xxv. 185, p. 10

2 Onthiswhole subject see ' The Variation of Animals and Plants
under Domestication,' val. ii. 1868, chap. xxiii.

2D2
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that the less brilliant colours of the female have been
specidly gained in dl or dmogt dl cases for the sske
of protection. On the contrary it seems to me more
probable that the maes done, in the large majority of
cases, have acquired their bright colours through sexua
section, the females having been but little modified.
Consequently the females of distinct but dlied species
ought to resemble each other much more dosdy than
do the males of the same species;, and thisisthe generd

rule. Thefemales thus approximately show us the pri-
mordia colouring of the parent-species of the group to
which they belong.  They have, however, dmost dways
been modified to a certain extent by some of the succes-
gve geps of variation, through the accumulation of

which the maes were rendered beautiful, having been
transferred to them. The maes and femaes of dlied
though distinct species will dso generadly have been

exposed during their prolonged larval state to different

conditions, and may have been thus indirectly affected;

though with the maes any dight change of colour thus
caused will often have been completely masked by the
brilliant tints gained through sexua sdection. When
we treat of Birds | shdl have to discuss the whole
question whether the differences in colour between the
males and females have been in part specidly gained

by the latter as a protection; so that | will here only

give unavoidable details.

In all cases when the more common form of equa
inheritance by both sexes has prevailed, the sdection of
bright-coloured maes would tend to make the femades
bright-coloured; and the sdection of dull-coloured fe-
males would tend to make the maes dull.  If both pro-
were carried on smultaneoudy, they would tend
to neutralise eech other. Asfar as| can see it would
be extremely difficult to change through sdlection the
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one form of inheritance into the other. But by the
SHection of successve vaidions, which were from the
firgt sexudly limited in their transmisson, there would
not be the dightest difficulty in giving bright colours to
the maes done, and at the same time or subsequently,
dull coloursto thefemales done. In thislatter manner
femae butterflies and moths may, as| fully admit, have
been rendered incongpicuous for the sake of protection,
and widdly different from their males.

Mr, Wallace® has argued with much force in favour
of Msview that when the sexes differ, the female has
been specidly modified for the sake of protection; and
that this has been effected by one form of inheritance,
namely, the transmission of characters to both sexes
having been changed through the agency of natural
sdection into the other form, namely, tranamisson to
one s=x. | was at first strongly inclined to accept this
view; but the morel have studied the various classes
throughout the anima kingdom, the less probable it
has appeared. Mr. Wadlace urges that both sexes of
the Heliconideg Danaidae Aeroeidae are equaly brilliant
because both are protected from the attacks of birds
and other enemies, by their offensive odour; but that
in other groups, which do not possess this immunity,
the femaes have been rendered inconspicuous, from
having more need of protection than the males. This
supposed difference in the " need of protection by the
"two sxes" is rather deceptive, and requires some
discusson. It is obvious that brightly-coloured indi-
viduals, whether males or females, would equdly attract,
and obscurdy-coloured individuals equally escape, the

2 A. R. Wadllace in' The Journa of Trave,' vol. i. 1883 p. 88.
'Westmingter Review,' July, 1867, p. 37. See d0 Messs Wadlace
and Batesin ' Proc. Ent. Soc.' Nov. 19th, 1866, p. XxxiX.
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atention of their enemies. But we are concerned
with, the effects of the dedtruction or presarvation of
certan individuas of ether sex, on the character of
the race.  With insects, after the mae has fertilised
the female, and after the latter has lad her eggs,
the greater or less immunity from danger of either sex
could not possbly have any effect on the offspring.
Before the sexes have performed their proper functions,
if they existed in equal numbers and if they drictly
paired (al other circumstances being the same), the-
preservetion of the males and females would be equaly
important for the existence of the species and for the
character of the offspring. But with most animds, as
is known to be the case with the domestic silk-moth,
the mae can fertilise two or three females;, 0 that the
dedtruction of the maes would not be s injurious to
the gpedies as that of the females. On the other hand,
Dr. Walace bdieves that with moths the progeny from
a second or third fertilisation is apt to be weakly, and
therefore would not have so good chance of surviving.
When the males exist in much greater numbers than the
femdes, no doubt many males might be destroyed with
impunity to the species, but | cannot see that the
results of ordinary sdection for the sake of protection
would be influenced by the sexes exiging in unequal
numbers; for the same proportion of the more con
spicuous individuas, whether males or femaes, would
probably be destroyed. I indeed the males presented
a greater range of variation in colour, the result would
be different; but we need not here follow out such com-
plex details.  On the whole | cannot percelve that an
inequality in the numbers of the two sexes would in-
fluence in any marked manner the effects of ordinary
sdection on the character of the offspring.

Female Lepidoptera require, as Mr. Wallace inddts,



CHAP. XI. BUTTERFLIES AND MOTHS 407

some days to deposit their fertilised ova and to search
for a proper place; during this period (whilst the life
of the mae was of no importance) the brighter-coloured
females would be exposed to danger and would be
lisble to be destroyed. The duller-coloured females on
the other hand would survive, and thus would in-
fluence, it might be thought, in a marked manner the
character of the species—either of both sexes or of
one X, according to which form of inheritance pre-
valled. But it must not be forgotten that the maes
emerge from the cocoon-dtate some days before the
females, and during this period, whilst the unborn
females were safe, the brighter-coloured maes would be
exposed to danger; S0 that ultimately both sexes would
probably be exposed during a nearly equa length of
time to danger, and the dimination of conspicuous
colours would not be much more effective in the one
than the other sex.

It is a more important consderation that female
Lepidoptera, as Mr. Walace remarks, and as is known
to every collector, are generdly dower flyers than
the mades. Consequently the latter, if exposed to
grester danger from being conspicuoudy coloured,
might be able to escape from their enemies, whilst the
smilarly-coloured females would be destroyed; and thus
the females would have the most influence in modi-
fying the colour of their progeny.

There is one other consideration: bright colours, as
far as sexud sdection is concerned, are commonly of
no service to the females; s that if the latter varied
in brightness, and the variations were sexually limited
in their trangmission, it would depend on mere chance
whether the females had their bright colours increased;
and this would tend throughout the Order to diminish
the number of species with brightly-coloured females
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in comparison with the species having brightly-coloured
maes. On the other hand, as bright colours are sup-
posed to be highly serviceable to the maes in their
love-gruggles, the brighter maes (as we shdl see
in the chapter on Birds) athough exposed to rather
greater danger, would on an average procregte agreater
number of offspring than the duller maes. In this
casg, if the variations were limited in their transmission
to the mae =, the males done would be rendered
more brilliantly coloured; but if the variations were
not thus limited, the preservation and augmentation of
such variations would depend on whether more evil was
caused to the gpecies by the femaes being rendered
congpicuous, than good to the males by certain indivi-
duals being successful over their rivals.

Asthere can hardly be a doubt that both sexes of
many butterflies and moths have been rendered dull-
coloured for the sske of protection, 0 it may have
been with the femdes done of some species in which
uccessve vaiations towards dullness first appeared
in the female sex and were from the first limited in
their transmission to the same sex.  If not thus limited,
both sexes would become dull-coloured. We shall
immediately sse, when we treat of mimickry, that
the females adone of certain butterflies have been ren-
dered extremely beautiful for the sake of protection,
without any of the successve protective variations
having been transferred to the mae, to whom they
could not possibly have been in the least degree injuri-
ous, and therefore could not have been eiminated
through natural sdection. Whether in each particular
gpecies, in which the sexes differ in colour, it is the
female which has been specidly modified for the sake
of protection; or whether it is the male which has been
specialy modified for the sake of sexud attraction, the
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female having retained her primordia colouring only
dightly changed through the agencies before dluded
to; or whether again both sexes have been modified,
thefemale for protection and the malefor sexud attrac-
tion, can only be definitely decided when we know the
life-history of each pecies

Without digtinct evidence, | am unwilling to admit
that a double process of sdection has long been going
on with a multitude of species—the maes having been
rendered more brilliant by beating their rivals, and the
females more dull-coloured by having escaped from their
enemies. Wemay take as an instance the common brim-
stone butterfly (Gonepteryx), which agppears early in the
spring before any other kind.  The male of this species
is of afar more intense yellow than the female, though
she is dmogt equally conspicuous, and in this case it
does not seem probable that she specidly acquired
her pde tints as a protection, though it is probable
that the male acquired his bright colours as a sexud
atraction. Thefemale of. Anthocharis cardamines does
not possess the beautiful orange tips to her wings with
which the male is ornamented; consequently she closdy
resembles the white butterflies (Pieris) so common in
our gardens; but we have no evidence that this resem-
blance is beneficia.  On the contrary, as she resembles
both sexes of severa species of the same genus inhabit-
ing various quarters of the world, it is more probable
that she has simply retained to a large extent her
primordia colours.

Various facts support the concluson that with the
greater number of brilliantly-coloured Lepidoptera, it
is the male which has been modified; the two sexes
having come to differ from each other, or to resemble
each other, according to which form of inheritance has
prevailed. Inheritance is governed by so many un-
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known laws or conditions, that they seem to us to bo
most capricious in their action;?® and we can s far
understand how it is that with dosdy-alied species the
sxes of some differ to an agtonishing degree, whilst
the sexes of others are identica in colour. As the
successve geps in the process of varidion are neces
saily dl transmitted through the female, a greater
or less number of such seps might readily become
developed in her; and thus we can understand the
frequent gradations from an extreme difference to no
difference at al between the sexes of the species within
the same group. These cases of gradation are much
too common to favour the suppostion that we here see
femaes actualy undergoing the process of transition
and losing their brightnessfor the sake of protection ;
for we have every reason to conclude that at any
one time the greater number of species are in a fixed
condition.  With respect to the differences between the
females of the species in the same genus or family, we
can perceive that they depend, & leest in part, on the
females partaking of the colours of their respective
maes. Thisis wdl illustrated in those groups in which
the maes are ornamented to an extraordinary degree;
for the females in these groups generdly partake to a
certain extent of the splendour of their male partners.
Lastly, we continualy find, as already remarked, that
the females of dmogt dl the species in the same genus,
or even family, resemble each other much more dosdy
in colour than do the males; and this indicates that
the maes have undergone a greaeter amount of modifi-
cation than the females.

2 ' The Varation of Animas and Plants under Domestication,
val. ii. chap. xii. p. 17.
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Mimickry.—This principle was first made clear in an
admirable paper by Mr. Bates®* who thus threw a flood
of light on many obscure problems. It had previoudy
been observed that certain butterflies in S America
beonging to quite digtinct families, resembled the Hdi-
conidee 0 dosdy in every sripe and shade of colour
that they could not be diginguished except by an
experienced entomologist. As the Heiconidee are
coloured in their usual manner, whilst the others depart
from the usua colouring of the groups to which they
bdong, it is clear that the latter are the imitators, and
the Heliconideethe imitated. Mr. Batesfurther observed
that the imitating species are comparatively rare, whilst
the imitated swarm in large numbers; the two sgts
living mingled together. From the fact of the Hdi-
conidee being congpicuous and beautiful insects, yet
0 humerous in individuals and species, he concluded
that they must be protected from the attacks of birds
by some secretion or odour; and this hypothesis has
now been confirmed by a considerable body of curious
evidence” From these considerations Mr. Bates in-
ferred that the butterflies which imitate the protected
gpecies had acquired their present marvelloudy decep-
tive appearance, through variation and natural selection,
in order to be mistaken for the protected kinds and
thus to escape being devoured. No explanation is
here attempted of the brilliant colours of the imi-
tated, but only of the imitating butterflies. We must
account for the colours of the former in the same
general manner, as in the cases previoudy discussed in
this chapter. Since the publication of Mr. Bates paper,
smilar and equally striking facts have been observed

24" Transact. Linn. Soc.' vol. xxiii. 1862, p. 495.
% Proc. Ent. Soc.' Dec. 3rd, 1866, p. xIv.
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by Mr. Wallace®® in the Malayan region, and by
Mr. Trimen in South Africa

As some writers”” have felt much difficulty in under-
standing how the first steps in the process of mimickry
could have been effected through natural sdection, it
may be wdl to remark that the process probably has
never commenced with forms widely dissmilar in colour.
But with two species moderately like each other, the
dosest resemblance if beneficial to ether form could
readily be thus gained; and if the imitated form was
subsequently and gradually modified through sexua
section or any other means, the imitating form would
be led dong the same track, and thus be modified to
amost any extent, 0 that it might ultimately assume
an appearance or colouring wholly unlike that of the
other members of the group to which it belonged. As
extremely dight variations in colour would not in many
caxs suffice to render a pecies 0 like another pro-
tected species as to lead to its preservation, it should
be remembered that many species of Lepidoptera are
ligble to consderable and abrupt variations in colour.
A few ingtances have been given in this chapter; but
under this point of view Mr. Bates origina paper on
mimickry, as wdl as Mr. Walace's papers, should be
consulted.

In the foregoing cases both sexes of the imitating
goecies resamble the imitated; but occasondly the

% ' Transact. Linn. Soc’ vol. xxv. 1865, p. 1; dso ' Transact. Ent.
Soc vol. iv. (3rd series), 1867, p. 30L
7 See an ingenious article entitled, " Difficulties of the Theory of
Natural Sdection,” in the ' Month,' 1889, The writer strangely sup-
poses that | attribute the variations in colour of the Lepidoptera, by
which certain gpecies belonging to digtinct families have come to
resemble others, to reverson to a common progenitor; but thereis no
more reason to attribute these variations to reversion than in the case
of any ordinary variation.
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femae done mocks a brilliantly-coloured and protected
species inhabiting the same digtrict.  Consequently the
femde differs in colour from her own mae, and, which
is a rare and anomalous circumstance, is the more
brightly-coloured of the two. In dl the few species of
Pieidee in which the female is more conspicuoudy
coloured than the mde, she imitates, as | am informed
by Mr. Wallace, some protected species inhabiting the
same region. The female of Diadema anomala is rich
purple-brown with almost the whole surface glossed with
satiny blue, and she dosdy imitates the Euplosa mida-
mus, "one of the commonest butterflies of the East;"
whilst the méle is bronzy or olive-brown, with only a
dight blue gloss on the outer parts of the wings®
Both sexes of this Diadema and of D. bolina follow
the same habits of life, 0 that the differences in colour
between the sexes cannot be accounted for by exposure
to different conditions;® even if this explanation were
admissiblein other instances®

The above cases of female butterflies which are more
brightly-coloured than the maes, shew us, firstly, that
variations have arisen in a date of nature in the female
s, and have been transmitted exclusively, or dmost ex-
dusivdy, to the same sex; and, secondly, that thisform
of inheritance has not been determined through natural
sdection. For if we assume that the females, before
they became brightly coloured in imitation of some pro-
tected kind, were exposed during each season for alonger
period to danger than the males; or if we assume that

% Wallace, " Notes on Eastern Butterflies" 'Transact. Ent. Soc!
1860, p. 287.
2 Walace, in ' Westminster Review," July, 1867, p. 37; and in
Journa of Travel and Nat. Hist.' val.i. 1&38, . 88.
¥ See remarks by Messs. Bates and Wdlace in ' Proc. Ent. Soc.'
Nov. 19, 1866, p. XXXiX.
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they could not excape 0 swiftly from their enemies,
we can understand how they done might origindly
have acquired through natural sdection and sexudly-
limited inheritance their present protective colours.
But except on the principle of these variations having
been transmitted excdusvdy to the femade offspring,
we cannot understand why the maes should have re-
mained dull-coloured; for it would surdy not have
been in any way injurious to each individua mae to
have partaken by inheritance of the protective colours
of the female, and thus to have had a better chance
of escgping dedruction.  In agroup in which brilliant
colours are 0 common as with butterflies, it cannot be
supposed that the maes have been kept dull-coloured
through sexua sdection by the femaes rgecting the
individuas which were rendered as beautiful as them-
sves We may, therefore, conclude that in these cases
inheritance by one sex is not due to the modification
through natural sdlection of atendency to equal inherit-
ance by both sexes.

It may be wel here to give an andogous case in
another Order, of characters acquired only by thefemde,
though not in the least injurious, asfar aswe can judge,
tothemae. Amongst the Phasmides or spectre-insects,
Mr. Wadlace dates that " it is often the females aone
" that o gtrikingly resemble leaves, whilethe males show
" only arude approximation." Now, whatever may be
the habits of these insects, it is highly improbable that
it could be disadvantageous to the males to escape de-
tection by resembling leaves® Hence we may conclude

% See Mr. Wallace in ' Westminster Review,' July, 1867, p. 11 and
37. The mde of no butterfly, as Mr. Wallace informs me, is known to
differ in colour, as a protection, from the female; and he asks me how
| can explain this fact on the principle that one sex done has varied
and has transmitted its variaions exclusvely to the same sex, without
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that the femaes done in this latter as in the previous
cases origindly varied in certain characters; these cha
racters having been preserved and augmented through
ordinary section for the sake of protection and from
the first transmitted to the female offspring done.

Bright Colours of Caterpillars—Whilst reflecting on
the beauty of many butterflies, it occurred to me that
some caerpillas were splendidly coloured, and as
sexua sdection could not possbly have here acted,
it appeared rash to attribute the beauty of the mature
insect to this agency, unless the bright colours of their
larvee could be in some manner explained.  In the first
place it may be observed that the colours of caterpillars
do not gand in any dose corrdation with those of the
mature insect.  Secondly, their bright colours do not

the ad of sdection to check the variations being inherited by the
other sex. No doubt if it could be shewn that the femaes of very
many species had been rendered beautiful through protective mimickry,
but that this has never occurred with the maes, it would be a serious
difficulty. But the number of cases as yet known hardly suffices for a
fair judgment. We can seethat the maes, from having the power of
flying more swiftly, and thus escaping danger, would not be 0 likely
as the females to have had their colours modified for the sake of protec-
tion; but thiswould not in the leest have interfered with their receiving
protective colours through inheritance from the femaes.  Inthe second
place, itis probable that sexua sdection would actualy tend to prevent
abeautiful male from becoming obscure, for the less brilliant individuas
would be less attractive to the females.  Supposing that the beauty of

the male of any species had been mainly acquired through sexud

sdection, yet if this beauty likewise served as a protection, the acquis-
tion would have been aded by natural sdection. But it would be
quite beyond our power to distinguish between the two processes of

sexud and ordinary selection. Hence it is not likely that we should
be able to adduce cases of the males having been rendered brilliant
excusvdy through protective mimickry, though this is comparatively

easy with the femdes, which have rarely or never been rendered beau-
tiful, asfar aswe canjudge, for the sake of sexud attraction, athough

they have often received beauty through inheritance from their mae
parents.
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serve in any ordinary manner as a protection. As an
ingtance of this, Mr. Bates informs me that the most
congpicuous caterpillar which he ever behdd (that of a
Sphinx) lived on the large green leaves of atree on the
open llanos of South America; it was about four inches
in length, transversely banded with black and yellow,
and withits heed, legs, and tail of abright red. Hence
it caught the eye of any man who passed by at the
distance of many yards, and no doubt of every passing
bird.

| then applied to Mr. Walace, who has an innate
geniusfor solving difficulties. After some consderation
he replied: " Mogt caterpillars require protection, as
" may be inferred from some kinds being furnished
" with spines or irritating hairs, and from many being
" coloured green like the leaves on which they feed,
" or curioudy like the twigs of the trees on which they
"live" | may add as another instance of protection,
that there is a caterpillar of a moth, as | am informed
by Mr. J. Mansd Wede, which lives on the mimosas in
South Africa, and fabricates for itsdf a case, quite un-
diginguishable from the surrounding thorns.  From
such congderations Mr. Walace thought it probable
that conspicuoudy-coloured caterpillars were protected
by having a nauseous taste; but as their skin is ex-
tremely tender, and as their intestines readily protrude
from a wound, a dight peck from the besk of a bird
would be as fatal to them as if they had been devoured.
Hence, as Mr. Wallace remarks, " distastefulness done
" would be insufficient to protect a caterpillar unless
" some outward sign indicated to its woul d-be destroyer
" that its prey was adisgugting morsd." Under these
circumstances it would be highly advantageous to a
caterpillar to be ingtantaneoudy and certainly recog-
nised as unpdatable by al birds and other animals.
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Thus the most gaudy colours would be servicegble, and
might have been gained by variation and the survival
of the most eesly-recognised individuals.

This hypothes's appears a first sight very bold; but
when it was brought before the Entomologica Society %2
it was supported by various statements, and Mr. J.
Jenner Weir, who keeps a large number of birds in an
aviary, has made, as he informs me, numerous trids,
and finds no exception to the rule, that dl caterpillars
of nocturnal and retiring habits with smooth skins,
dl of a green colour, and dl which imitate twigs, are
greedily devoured by hisbirds. The hairy and spinose
kinds are invariably rejected, as were four conspicuoudy-
coloured species. When the birds rejected a caterpillar,
they plainly shewed, by shaking their heads and deans-
ing their beaks, that they were disgusted by the taste.®
Three conspicuous kinds of caterpillars and moths were
aso given by Mr. A. Butler to some lizards and frogs,
and were rejected; though other kinds were eagerly
eaten. Thus the probable truth of Mr. Wdlaces view
is confirmed, namely, that certain caterpillars have been
made congpicuous for their own good, 0 asto be eadly
recognised by their enemies, on nearly the same prin-
ciple that certain poisons are coloured by druggists for
the good of man. This view will, it is probable, be
hereafter extended to many animals, which are coloured
in a congpicuous Manner.

Summary and Concluding Remarks on Insects—
Looking back to the severa Orders, we have seen that
the sexes often differ in various characters, the meaning

% Proc. Entomolog. Soc.' Dec. 3rd, 1866, p. xlv., and March 4th,
1867, p. Ixxx.

¥ 'See Mr. J. Jenner Weir's paper on insects and insectivorous birds,
in' Transact. Ent. Soc.' 1869, p. 21; adso Mr. Butler's paper, ibid. p. 27,

VOL. 1. 2 E
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of which is not understood. The s=xes, d<0, often differ
in their organs of sense or locomation, o that the males
may quickly discover or reach the femaes, and ill
oftener in the maes possessng diversified contrivances
for retaining the females when found. But we are not
here much concerned with sexual differences of these
kinds.

In dmog dl the Orders, the males of some gedies,
even of weak and delicate kinds, are known to be highly
pugnacious; and some few are furnished with specid
weapons for fighting with their rivas. But the law of
battle does not prevail nearly o widely with insects as
with the higher animals. Hence probably it is that the
males have not often been rendered larger and stronger
than the femades. On the contrary they are usualy
smdler, in order that they may be developed within a
shorter time, S0 as to be ready in large numbers for the
emergence of the females.

In two families of the Homoptera the maes aone
posess, in an efficient state, organs which may be caled
vocal; and in three families of the Orthopterathe males
done posess dridulating organs.  In both cases these
organs are incessantly used during the breeding-season,
not only for caling the femaes, but for charming or
exciting them in rivalry with other maes. No one
who admits the agency of natural selection, will dispute
that these mudcd instruments have been acquired
through sexuad sdection. In four other Orders the
members of one s, or more commonly of both sexes,
are provided with organs for producing various sounds,
which apparently serve merely as cdl-notes Even
when both sexes are thus provided, the individuals
which were able to make the loudest or mogt continuous
noise would gain partners before those which were less
noisy, o that their organs have probably been gained
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through sexua sdection. It is indructive to reflect
on the wonderful diversity of the means for producing
sound, possessed by the males done or by both sexes
in no less than sx Orders, and which were possessd
by at leest one insect at an extremely remote geolo-
gicd epoch. We thus learn how effectual sexud sdec-
tion has been in leading to modifications of structure,
which sometimes, as with the Homoptera, are of an im-
portant nature.

From the reasons assgned in the last chapter, it is
probable that the great horns of the males of many
lamellicorn, and some other beetles, have been ac-
quired as ornaments. So perhaps it may be with cer-
tain other peculiarities confined to the male sex. From
the small sze of insects, we are apt to undervalue their
appearance. |f we could imagine a male Chalcosoma
(fig. 15) with its polished, bronzed coa of mail, and
vast complex horns, magnified to the sSze of a horse or
even of a dog, it would be one of the most imposing
animals in the world.

The colouring of insects is a complex and obscure
subject. When the male differs dightly from the female,
and neither are brilliantly coloured, it is probable that
the two sexes have varied in a dightly different manner,
with the variations transmitted to the same sex, without
any benefit having been thus derived or evil suffered.
When the mde is brilliantly coloured and differs con-
spicuoudy from the femae, as with some dragon-flies
and many butterflies, it is probable that he done has
been moadified, and that he owes his colours to sexud
sdlection; whilst the female has retained a primordial
or very ancient type of colouring, dightly modified by
the agencies before explained, and has therefore not
been rendered obscure, a least in most cases, for the
sake of protection. But the femade done has some-

2E2
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times been coloured brilliantly so as to imitate other
protected species inhabiting the same didtrict.  When
the sexes resemble each other and both are obscurdy
coloured, there is no doubt that they have been in a
multitude of cases coloured for the sake of protection.
So it is in some ingtances when both are brightly
coloured, causing them to resemble surrounding objects
such as flowers, or other protected spedies or indirectly
by giving notice to their enemies that they are of an
unpdatable nature.  In many other cases in which the
sxes resemble each other and are brilliantly coloured,
especidly when the colours are arranged for display, we
may conclude that they have been gained by the male
X as an dtraction, and have been transferred to both
sxes We are more especidly led to this concluson
whenever the same type of coloration prevails through-
out agroup, and we find that the males of some species
differ widely in colour from the femaes, whilst both
sexes of other spedies are quite dike, with intermediate
gradations connecting these extreme gates.

In the same manner as bright colours have often
been partidly transferred from the males to the females,
9 it has been with the extraordinary horns of many
lamelicorn and some other bedtles. So, again, the
vocd or ingrumental organs proper to the maes of
the Homoptera and Orthoptera have generaly been
transferred in arudimentary, or even in a nearly perfect
condition to the females; yet not sufficiently perfect to
be usad for producing sound. It is dso an interesting
fact, as bearing on sexud sdection, that the stridulating
organs of certain male Orthoptera are not fully deve-
loped until the last moult; and that the colours of cer-
tain mae dragon-flies are not fully developed until
some little time after their emergence from the pupa
date, and when they are ready to breed.
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Sexud Hection implies that the more attractive
individuas are preferred by the oppogte sex; and as
with insects, when the sexes differ, it is the maewhich,
with rare exceptions, is the mos ornamented and
depats mogt from the type to which the gpedies
belongs—and as it is the mae which searches eagerly
for the female, we must suppose that the females habit-
ualy or occesondly prefer the more beautiful maes,
and that these have thus acquired their beauty. That
in mogt or dl the orders the femaes have the power
of rgecting any particular mae, we may safely infer
from the many singular contrivances possessed by the
maes, such as great jaws, adhesive cushions, spines,
dongated legs, &c, for sazing the female; for these
contrivances shew that there is some difficulty in the
act. In the casee of unions between distinct species
of which many ingances have been recorded, the
female must have been a consenting party. Judging
from what we know of the perceptive powers and
affections of various insects, there is no antecedent im-
probability in sexud sdection having come largdly into
action; but we have as yet no direct evidence on this
head, and some facts are opposed to the belief. Never-
theless, when we sse many males pursuing the same
femae, we can hardly bdieve that the pairing is |€ft to
blind chance—that the female exerts no choice and
is not influenced by the gorgeous colours or other
ornaments, with which the male alone is decorated.

If we admit that the females of the Homoptera and
Orthoptera appreciatethe musical tones emitted by their
male partners, and that the various instruments for this
purpose have been perfected through sexua sdection,
there is little improbability in the femaes of other
insects gppreciating beauty in form or colour, and con-
sequently in such characters having been thus gained
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by the mdes. But from the circumstance of colour
being 0 variable, and from its having been so often
modified for the sake of protection, it is extremely
difficult to decide in how large a proportion of cases
sexud sdection has come into play. This is more
especidly difficult in those Orders, such as the Orthop-
tera, Hymenoptera, and Coleoptera, in which the two
sexes rarely differ much in colour; for we are thus cut
off from our best evidence of some relaion between the
reproduction of the species and colour. With the
Coleoptera, however, as before remarked, it is in the
great lamdlicorn group, placed by some authors at
the head of the Order, and in which we sometimes
see a mutual attachment between the sexes, that we
find the mades of some goecies possessing weapons for
sexud srife, others furnished with wonderful horns,
many with sridulating organs, and others ornamented
with splendid metallic tints. Hence it seems probable
that al these characters have been gained through
the same means, namely sexua sdection.

When we treat of Birds, we shal see that they pre-
sent in their secondary sexud characters the dosest
anadogy with insects, Thus, many mde birds are
highly pugnacious, and some are furnished with specid
wegpons for fighting with their rivds. They possess
organs which are used during the breeding-season for
producing vocd and instrumenta musc. They are
frequently ornamented with combs, horns, wattles and
plumes of the most diversified kinds, and are decorated
with beautiful colours, dl evidently for the sske of dis
play. We shdl find that, as with insects, both sexes,
in certain groups, are equdly beautiful, and are equaly
provided with ornaments which are usualy confined to
the male sex.  In other groups both sexes are equaly
plain-coloured and unornamented. Lastly, in some few
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anomalous casss, the females are more beautiful than
the mdes We dhdl often find, in the same group of
birds, every gradation from no difference between the
sexes, to an extreme difference.  In the latter case we
shdl see that the femaes, like femae insects, often
possess more or less plain traces of the characters which
properly belong to the males. The anaogy, indeed, in
al these respects between birds and insects, is curiousy
do= Whatever explanation applies to the one dass
probably applies to the other; and this explanation, as

we shdl hereafter attempt to shew, is dmost certainly
sexual sdection.

END OF VOL. I.



