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INTRODUCTION
By John Tyler Bonner and Robert M. May

THE REASON for reissuing Charles Darwin's Descent of
Man in 1981, one hundred and ten years after its first
appearance, isthat it addresses an extraordinary number
of problems that are, at this moment, on the minds of
many biologists, psychologists, anthropologists, sociol-
ogists, and philosophers. It is the genius of Darwin that
his ideas, clothed as they are in unhurried Victorian
prose, are almost as modern now as they were when they
were first published.

In this brief introduction, our aims are to indicate the
place the book held in its own time, to point out those
areas of present-day inquiry where Darwin's comments
and questions are particularly relevant, and to identify
where his lack of knowledge (particularly in genetics)
imposed limitations on his interpretations. The Descent
(as we shal henceforth refer to it) is unquestionably sec-
ond only to the Origin in the Darwinian canon, and the
ground surveyed here is accordingly covered in much
greater depth in other works: Gruber and Barrett have
given a careful analysis of the development of Darwin's
ideas on this subject, especially as reflected in the so-
cdled M and N notebooks; Ghiselin's The Triumph of
the Darwinian Method is an insightful account of Dar-
win's general method of working, with Chapter 9 par-
ticularly relevant to the Descent; and the collection of
essays on Sexual Selection and the Descent of Man, ed-
ited by Campbell, is also helpful .**

* Notes are given a the end of the Introduction.
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A separate Note on the Text a the end of this intro-
duction explains why the first rather than the second
edition was chosen for reprinting, and why it was not
abridged. We aso suggest away of skipping through the
book—a de facto abridgment—which will enable a
reader to encounter most of the basic thoughts and ques-
tions, bypassing many of the catalogues of examples.

THE BOOK IN ITS OWN TIME

CONTENT OF The Descent

The structure of the Descent of Man, and Selection
in Relation to Sex is unusual in that, as the title clearly
dates, it consists of two vast subjectswhich are cemented
together at the end by a discussion of the role of sexual
sdection in man. The major theme of the first part of
the work is simply that man descended from other ani-
mals and was not specialy created. The book, however,
does more than marshal the evidence for the continuity
between man and other animals (with al the philosoph-
icd materialism thus implied). As observed by Gruber,
it also represents Darwin's attempt to "study intelligence
as a centra feature of adaptive change, and to study it
in that organism in which it is most prominent, man."?
The theme of the second part of the book is that besides
natural selection there is sexual selection, so that not
only will the genera character of a species change over
time, but the character of the two sexes may aso change,
asin, for instance, the peacock and the peahen.

Neither part of the Descent can be understood without
reference back to the Origin, whose three-stranded
thread of argument runs as follows. First, there is vari-
ation among the individuals in populations of plants and
animals, both natural and domesticated, and some of this
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variation is heritable. Second, organismsin nature tend
to produce more offspring than can survive to repro-
ductive age if the population is to remain, on average,
steady over any length of time. There is thus a"struggle
for existence," in which individuals with certain varia-
tions may be favored (or "naturally sdected"); these fa-
vored individuals will tend to spawn children and grand-
children possessing their traits, their variations. Third,
it can happen that over the span of geological time new
species eventually evolve by such processes of natural
selection. Darwin saw sexual selection as an important
variation upon the theme of natural selection, with cer-
tain traits in the male (or, less commonly, the female)
making him (or her) more successful in mating; the result
is a dimorphism between the sexes. Darwin shows that
these two kinds of selection can act in concert, or not,
and if the latter, then the structure of the sexes reaches
some sort of compromise between the pulls of natura
and sexual sdlection.

As we shall discuss further below, one of Darwin's
greatest problems was to understand how variations
arise, how variability is maintained, and how and to what
extent variations are inherited. Without an understand-
ing of genetics this enterprise was doomed. Not the least
of Darwin's strengths was the courage and the sense
eventually to base his theory on the observed—but
unexplained—fact that variability existed. However, in
1838 when he began the M and N notebooks, upon which
much of the Descent is based, he ill hoped to discover
the basis of variability and heritability; ideas and infor-
mation about man's intellect looked like apromising test-
ing ground for exploring hypotheses about heritable var-
iation. Hence the discussions of South American natives,
and particularly of the three Tierra del Fuegans trans-
ported into English society.
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DEVELOPMENT OF IDEAS IN The Descent

Working from the notebooks® Darwin kept in the years
1837-1839—the B, C, D, and E notebooks dealing with
evolution in general, and the M and N notebooks with
"Man, Mind and Materialism"—Gruber and others have
shown that Darwin's thinking about man was, from the
start, an integral part of his exploration of evolutionary
guestions. "the subject of man and his place in nature
was S0 woven into Darwin's thoughts that it forms an
indispensable part of the network of his beliefs"* Spe-
cificaly, the first passage in the M and N notebooks
which clearly enunciates the principle of natural selec-
tion and applies it to man appears in the N book around
27 November 1838° An earlier passage in the more gen-
era C notebook says, "I will never alow that because
thereisachasm between man . . . and animals that man
has adifferent origin."® And the M notebook of 16 August
1838 contains atriumphal passage with al the combative
ring of contemporary sociobiology: "He who understands
baboon would do more toward metaphysics than Locke."”

In short, although Darwin in his public utterances was
for a long time reticent concerning his opinion about
man, hisprivatethoughtsare clear. The basicintellectual
edifice presented in the Origin and in the Descent was
in place by 1838, and his subsequent actions may be seen
as a "drategy involving two grand detours: the first, a
long delay before publishing his genera theory of evo-
lution, and the second, another long delay before re-
vealing his ideas on the evolution of man."® The reasons
for the first of Darwin's long delays, until Walace's in-
dependent enunciation of the principle of natural sdec-
tion precipitated the publication of the Origin in 1859,
have been much discussed. The Origin does have achap-
ter entitled "Instincts,” which deds with some psycho-
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logica issues, but the book avoids discussion of higher
mental processes, and (as Darwin admits on the first page
of the Descent) refers to man only through the evasive
phrase that "light will be thrown on the origin of man
and his history."

The idea that evolution by natural selection could ac-
count for the origin of man was taken up by others as a
direct result of Darwin's ideas. The respected T. H.
Huxley did this explicitly in 1853 in his Evidence as to
Man's Place in Nature. So did the flamboyant German
biologist Haeckel, who even invented an imaginary miss-
ing link between agpe and man, Pithecanthropus alalus,
the speechless apeman. One of the principal dissenting
voices was that of Alfred Wallace, who published an essay
in 1864 saying that the bodily structure of man could be
entirely accounted for on the basis of natural selection,
but that the mind of man was created by some "higher
intelligence."® As a result, Darwin could hardly have
expected that his book would create any surprises,
rather, he must have wanted to present in detail his own
position and publish the great mass of evidence he had
accumulated. By 1871 he was afamous person; everyone
was eager to know what he had to say of this subject, 0
central a the time.

A convincing explanation for Darwin's two long hesi-
tationsis that he had alively apprehension of the trouble
he was inviting. The Origin, doing away with the need
for Creation, was bad enough; but (as Wallace and many
others showed) its message could be reconciled with a
basicaly religious view of man's place in the world. The
frank out-and-out materialism of the Descent was worse,
leaving no role for the Deity to play. Moreover, as
Gruber emphasizes, Darwin knew that he ran real risks,
more substantial than the simple storms of public con-
troversy.'® As an undergraduate a Edinburgh Univer-
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sity, he had seen a fellow student's paper formally ex-
punged from the records of the Plinian Society because
it argued that "mind is material.” Earlier, in 1819, a
distinguished surgeon, Lawrence, had published his L ec-
tures on Physiology, Zoology, and the Natural History
of Man; this work was decried as expounding material-
ism, and Lawrence withdrew the book and resigned his
post as lecturer. When a pirate edition was published
in 1822, he lost a suit against the publisher, under alaw
dating back to the Star Chamber of Charles | whereby
an author had no property rights to a "blasphemous,

seditious, or immoral" work. Darwin refers to this book

in the Descent.

The fact that the basic ideas in the Descent are con-
tained in the M and N notebooks of 183 does not imply
that fears of fierce controversy aone detained Darwin
from producing the book then. Much hard work re-
mained to be done, collecting facts and observations to
bind to the framework and testify to its soundness. This
work, alot of which was very original, was done around
1867-1871. The project was initially conceived as having
three parts, of which the first two (the descent of man
and selection in relation to sex) were redlized, while the
third (the expression of the emotions in man and animals)
grew into a separate and important work, published in
18721

DARWIN'S SCIENTIFIC METHOD

In this general context, it is interesting to look at the
way Darwin went about his work. Gruber gives a par-
ticularly fascinating discussion of the disparity between
what Darwin actually did, and what he said he did. In
his books, Darwin consistently portrays himself as cleav-
ing to the accepted Baconian canons: first marsha the
facts, then see what conclusions emerge. Thus on page
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oneofthe Origin, heclaimsto have "patiently accumulat|ed]
and reflect{ed] on al sorts of facts which could possibly
have any bearing on it. After five years work | alowed
myself to speculate on the subject, and drew up some
short notes. ..." Likewise, on page one of The Expres-
sion of the Emotions in Man and Animals, he explains
that "I arrived, however, at these three Principles only
a the close of my observations." The actuality of the B,
C, D, E, M, and N notebooks tells avery different story,
and one which is more familiar to a practicing scientist.
Gruber summarizes this beautifully: "The pandemonium
of Darwin's notebooks and his actua way of working, in
which many different processes tumble over each other
in untidy sequences—theorizing, experimenting, casud
observing, cagey questioning, reading, etc—would never
have passed muster in a methodological court of inquiry.
... He gave his work the time and energy necessary to
permit this confusion to arise, at the same time persist-
ently sorting it out, finding what order he could. It was
an essentia part of this 'method' that he worked at dl
times within the framework of a point of view which gave
meaning and coherence to seemingly unrelated facts."*2
In addition to the evidence implicit in the notebooks,
Darwin's correspondence shows the divergence between
private views and public pieties: "dl observation must
be for or against some view if it is to be of any servicel";
"let theory guide your observations, but till your repu-
tation is well established be sparing in publishing theory.
It makes persons doubt your observations."™

Naively simple formulations of The Way to do sci-
ence—be they Baconian, Popperian, or otherwise—are,
if anything, more pervasive today than they were in
Darwin'stime. We bdlieve that Darwin got it right when
he wrote, "The only advantage of discovering laws is to
foretell what will happen and to see bearing of scattered
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facts,"** and that the scrabbling, nonlinear way he pur-
sued thisend istypical of most good science. As Ghiselin
puts it: "Viewed from without, science appears to be a
body of answers,; from within, it is away of asking ques-
tions. . . . The 'predictionist thesis and 'hypothetico-
deductive’ model seem a bit trivial as clues to what real
scientists are trying to do."® This struggle toward un-
derstanding and "seeing the bearing of scattered facts'
is not entirely conceded in the finished products, and
the Descent is interesting for the persistent questions
that underlie the structure of the book.

A criticism often leveled against the theory of evolution
by natural sdlection is that it is little more than a col-
lection of Just So Stories, in which particular facets of
behavior or morphology are argued to be "adaptive" or
"optimally designed” to fulfill purposes which are tau-
tologicdly inferred from the behaviord or morphologica
feature in question.’ It is true that individual pieces of
the evolutionary puzzle, taken one by one without rep-
licates, controls, or comparisons, are indeed each sus-
ceptible to one or more ad hoc anecdotal explanations.
These are the general grounds for Popper's suggestion
that evolut onary thinking is metaphysical, and inher-
ently unfalsifiable!’ Darwin, however, had a fully mod-
ern awareness both of this methodologica problem and
of one answer to it. By deliberately collecting compar-
ative information for large assemblies of different organ-
isms (geographica races, species, or other taxonomic
groupings), he showed that it is possible to document
broad trends and patterns among behavior, morphology,
or biogeographical features. Moreover, these patterns
in such phenomena as geographica distribution or ves
tigid organs can often be correlated with systematic pat-
terns in the differing environmental circumstances of the
organisms under study.
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Such comparative studies can then permit predictions
to be made about as yet unstudied species. Some in-
stances are given below. For example, the relationship
between the degree of sexua dimorphism and the so-
cioeconomic sex ratio (females per reproductive male)
recently obtained by Clutton-Brock, Harvey, and Rud-
der for primate species would enable arough prediction
to be made about either one of these quantities once the
other is determined for a species not included in the
original study.’® Whatever their philosophical status,
these methods are capable of generating testable pre-
dictions that are not qualitatively different from those of
the physical sciences. The extreme assertion that evo-
lutionary biology can never aspire to more than "thick
description" of individual cases, each unique (as advo-
cated on similar grounds in a different context by some
socid scientists),’ fails to comprehend the power of the
comparative methods employed by Darwin and refined
by later workers.

In one important way, however, many predictions in
the biological sciences do differ from those we are familiar
with in classicad physics. In physics and engineering,
most simple predictions or tests of hypotheses are crisply
and pleasingly deterministic. But in population biology,
ecology, and evolutionary biology, many of the predic-
tions are inherently probabilistic (as, for similar reasons,
are the predictions of meteorology or portfolio theory).
This point is emphasized by Gruber and Barrett, Monod,?
and others, and it has implications that range from the
grand sweep of evolutionary thinking to important prac-
tical aspects of fisheries management.?

DARWIN'S STYLE OF PRESENTATION

Finally, it is worth commenting on Darwin's style of
presentation. The language is smple and vivid, and to
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a reader accustomed to the elaborately "objective" cir-
cumlocutions of much of the contemporary sociad sci-
ences it may appear alarmingly anthropomorphic and
teleological. Ghiselin analyzes this issue in detail, show-
ing clearly that there is a world of difference between
Darwin's "metaphorical use of anthropomorphic expres-
sions and the propositions which he actualy asserts." As
Ghiselin demonstrates, Darwin "used everyday termi-
nology to convey precise and definite meanings, with
degance and clarity. For instance, Darwin gives two
pictures in which he shows the contrasting appearance
of cats under conditions involving precisely opposite
kinds of behavior. These are entitled 'Cat, Savage, and
Prepared to Fight . . ." and 'Cat in an Affectionate Frame
of Mind. . . ." Contemporary biologists may regard these
captions with amusement, even delight, for the prevail-
ing standards of pedantry are opposed to such expres-
sions, even though nobody ever would take them liter-
aly, and even though they could scarcely better express
the underlying ideas."? Darwin preferred playing with
dogs to engaging in ludic activity with canine compan-
ions.

Probably the most striking stylistic difference between
the book Darwin wrote in 1871 and the one he would
write if he lived today lies in his discussion of the races
of man and the differences between the human sexes.
For his period he is remarkably objective on the matter
of race, although he does make it clear that to be civilized
means to be like an educated Englishman. Here he was
partly influenced by his voyage on the HM S Beagle as
a young man, where the unspeakable behavior of the
Tierra del Fuego Indians impressed him enormously.
They had no religion, no care of their hair or their rude
clothing, no obvious code of morals, and they ate their
grandmothers first when food was short. Y et he sees that
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those natives who were taken to be educated for a period
in England did appear to become civilized; they were
capable of improvement. Darwin had the capacity to see
beyond the prejudices and ideologies of his own time
and culture—more 0, indeed, than many who work in
these general areas today.

Those readers who are sensitive to sexism may be
provoked to considerable outrage by Darwin's short dis-
cussion of "the difference in the mental powers of the
two sexes." Here he is reflecting no more than the com-
mon view of the time, and this unreflective attitude is
somewhat mitigated by a curious and somewhat obscure
passage on page 329 where he seems to imply that
women could become like men in their mental facilities
if they were provided with suitable opportunities and
training. (It may be remarked that his diligently kept
record of backgammon games with his wife show them
roughly evenly matched, with Darwin at one time ahead
by 2,795 to 2,490.2 Did he not realize the highly ana-
Iytical character of this game? Most likely, he never
thought about it.)

SOME SCIENTIFIC PROBLEMS CONFRONTING
DARWIN'S WORK IN THE NINETEENTH CENTURY

Discussion of the public reception of Darwin's work
tends to center around the religious and other broadly
philosophical issues. It is often not fully appreciated that
the theory of natural selection met with very serious
scientific objections.

Without a precise understanding of genetics and the
laws of Mendelian inheritance, the causes and herita-
bility of variation among individuals in natural and do-
mesticated populations are bound to be a bit mysterious.
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Around 1838, Darwin still hoped to solve this mystery
and place his theory on a solid base. As we have seen,
the M and N notebooks from which the Descent sprang
were begun partly in the hope of using man's origins to
shed light on the sources and mechanisms of heritable
variation, and to test hypotheses about habits becoming
hereditary. In retreating to the position of taking her-
itable variation to be an unexplained premise, Darwin
was condemned to a lifelong struggle with two large
problems which he never satisfactorily resolved.

The first problem stemmed from the received wisdom
of Darwin's time, namely, that inheritance worked by
ablending of maternal and paternal characters. As em-
phasized to Darwin by Fleeming Jenkin,* under blend-
ing inheritance variation simply cannot be maintained!
The essentials of the argument can be grasped by con-
sidering a trait (such as height or weight) that can be
described by a single variable®® Suppose the mother
departs from the population average in this respect by
an amount x, and the father by an amount y. Then, under
a scheme of blending inheritance, the progeny will de-
part from the mean by %2(x + ). In the parental gen-
eration, suppose the statistical scatter of the variable
about its mean value is characterized by a variance 6%
that is, the expectation values of x* and y? are both 62
X > = < y* > = 6. In the next generation, the
corresponding variance is the expectation value of (V) (x
+y)Por(Ya) (<X >+ <y >+ 2<> ), whichis equa
to Yo® (1 + p). Here p s the correlation coefficient
between x and y. If mating is a random, p = 0, and the
variance of the trait among the offspring is %o 2% the
variance is halved in a single generation. Even if there
is a tendency for like to seek like in mating, so that p
# 0, the variance will still decrease in each generation
(except in the unlikely extreme of perfectly sorted mat-
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ing, with p = 1). In short, the mid-nineteenth-century
conventional wisdom of blending inheritance was flatly
inconsistent with the observed propensity for natural
populations to exhibit variability. Darwin was troubled
by this inconsistency. The answer, of course, lies in the
fact that genes are inherited in particulate Mendelian
fashion, not by "blending." The basic theorem of Men-
delian population genetics—the Hardy-Weinberg theo-
rem, proved in 1908—can be rephrased to state that, in
the absence of perturbing factors (such as mutation, se-
lection, drift, migration, or nonrandom mating), variance
remains constant from generation to generation.

Mendel's paper on the laws of heredity, providing the
key to the puzzle, was published five years before the
Descent appeared.?® Although in German, the paper was
not in an obscure journal, and was accessible to Darwin
and his colleagues. Fisher has made the interesting and
plausible suggestion that Mendel's work was overlooked
because it was cast in a mathematical idiom, which was
truly a foreign language to nineteenth-century British
naturalists. De Beer notes Darwin's regret for his ig-
norance of mathematics;’ if Fisher's explanation is cor-
rect, Darwin had more to regret than he redized! It
remained for the early twentieth century to rediscover
Mendel

The second problem associated with Darwin's lack of
basic understanding of genetics is that he did not fully
comprehend the distinction between what we would cdl
gene inheritance and the inheritance of habits, customs,
and behavior. In the Descent and elsewhere, Darwin
repeatedly says that if an animal behaves in a particular
way for a number of generations, this will result in the
behavior becoming permanently fixed. Today we know
there are some sorts of behaviors that do become ge-
netically fixed, but we understand that the mutations
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which produce these changes have nothing to do with
transmitting the information by teaching and learning.
There is avast difference between behavioral transmis-
sion and genetic transmission of information.

In addition to the central difficulty of dealing with
variation and heritability in the absence of Mendelian
genetics, Darwin had other technical problems when he
turned to sexual selection.”® In general, discussions of
sexua sdlection involve the concepts of sex-linked genes
and the role of hormones in producing secondary sexud
characteristics. These concepts, whose implications are
pursued further below, were not available in Darwin's
time.

Another, and quite different, class of difficulties arose
because the only fundamental energy sources known to
physics in Darwin's day were those associated with the
electromagnetic and gravitational forces. Kelvin showed
that if the sun's energy source was gravitationa, it could
not possibly have been burning for more than about 20
million years, and that chemica (electromagnetic) fuels
would have given an even shorter life. A different ca-
culation showed that it could not have taken more than
around 20-40 million years for the earth to cool from
molten rock to its present temperature. These two ca-
culations meant that either the earth was at most a few
tens of millions of years old, or that Victorian physics
was fundamentally deficient. Faced with Kelvin's argu-
ments, Darwin removed all numerical references to geo-
logicd time spans in the third and later editions of the
Origin,® and you will look in vain for any explicit chro-
nology in the Descent. The discovery of the wesk and
strong nuclear forces has, of course, shown us that Vic-
torian physics was indeed fundamentally deficient in
some respects: the sun has burned nuclear fuel for nearly
five hillion years; and the heat generated by decay of
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radioactive elementsinside the earth invalidated Kelvin's
calculations about cooling rates. Darwin was nearer our
modern view in his first purely geologica calculations,
there is enough time to account for the evolution of man.

THE BOOK IN RELATION TO RESEARCH TODAY

PART ONE: THE DESCENT OF MAN

In Part One of the Descent, Darwin argues from com-
parative analyses of morphology and behavior that man
is basicaly not different from other animals, and that
what differences do exist are simply a matter of degree.
His arguments about the bodily structure of man, with
the exception of the brain, were relatively uncontro-
versia inhisown time, and are entirely acceptable today.

Therea controversy surrounding the relation between
man and other animals in Darwin's time was essentially
a problem of science versus religion. As we have men-
tioned, even Wallace wrote an essay saying the mor-
phology of man could be entirely accounted for by natural
selection, but that man's "intellectual and moral faculties

. must have had another origin ... in the unseen
universe of Spirit."*" Except for a disturbing resurgence
of anti-intellectual fundamentalism in North America in
recent years, this idea that the Creation must have su-
pervened somewhere along the evolutionary line leading
to man is no longer the issue. The idea has, however,
been replaced by a doctrine held firmly by many sociad
scientists. They see human culture and civilization as
being something so speciad and so unlike anything else-
where in the animal world that it can only be analyzed
in its own terms, and not in terms of the level below
(that is, not in terms of biology). The argument is inter-
estingly similar to that of Wallace and other religious
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people in the nineteenth century: the body of man is
indeed abiologica structure, clearly descended from the
apes, but his culture, which stems from his extraordinary
and unique mind, is on anew, higher hierarchical leve
of its own; evolutionary biology has nothing to tell us
about this higher level. This resistance to exploring the
possibility that principles of evolutionary biology can
shed light on human societies is most recently demon-
strated in the reaction® of some sociologists, anthropol-
ogists and others to E. O. Wilson's Sociobiology: The
New Synthesis when it was published in 19752 Indeed,
many people continue to bring to these issues an un-
seemly degree of dogmatic certitude.

Setting aside the large questions of culture and socid
organization, there remain other human attributes—con-
sciousness, morals, language, and other mental quali-
ties—that many people, bothin Darwin'stimeand today,
believe clearly separate man from the beasts. In recent
years, through the rise of the study of animal behavior,
these ancient and entrenched views are again being chal-
lenged.

The whole question of consciousness has been reap-
praised by Griffin in his The Question of Animal Aware-
ness, published in 19763 This book, which makes full
use of modern work in animal psychology and behavior,
comes out strongly for the idea that the difference be-
tween man and lesser animals is one of degree, and that
there is a continuum. The surprising thing is that when
one rereads Darwin's Descent, although his facts are not
the same, his main points seem completely consistent
with the modern views of Griffin and those who have
followed him.

More broadly, Darwin's M and N notebooks, and par-
ticularly those parts digtilled into Chapters 3, 4, and 5
of the Descent, establish him as a seminal figure in psy-
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chology. As discussed by Gruber, in the M and N note-
books "we can see the wide range of psychologica topics
Darwin touched upon in the years 1837-39; memory and
habit, imagination, language, aesthetic feelings, emo-
tion, motivation and will, animal intelligence, psycho-
pathology, and dreaming."* The method, as illustrated
in the Descent and in The Expression of the Emotions
in Man and Animals (many of the insights of which are
only just being rediscovered by contemporary psychol-
ogists),* is to search for mental resemblances between
man and other animals, and to indicate the line that a
more fully developed psychology might take. The De-
scent makes good Darwin's boast at the end of the Origin:
"Psychology will be based on a new foundation, that of
the necessary acquirement of each mental power and
capacity by gradation."*

The more philosophical question of what evolutionary
theory, and natural selection in particular, have to say
about human morals and ethics has a long history. Most
evolutionary biologists, Darwin included, have suc-
cumbed to the temptation to put in aword on this sub-
ject. These questions have seen a flurry of activity re-
cently, much of it inspired by new studies in animal
behavior. See, for instance, Wilson's On Human Nature,
Alexander's Darwinismand Human Affairs, and the pro-
ceedings of a conference on Morality in Animals, edited
by Stent.® Again, the surprising thing is that what Dar-
win has to say about the subject of these books seems
0 up to date.

On another philosophical theme, essentially dl biol-
ogists would agree that Darwin's work, and particularly
the Descent, disposed of the "mind/brain” dialogue once
andfor al. As Gruber observes, Darwin once expressed
how inseparable he thought mind and brain were by
bracketing "intellectual faculties’ and "cerebrd struc-
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ture" as equivalent in a passage in the B notebook.* It

takes much ingenuity and verba cleverness, plus con-
siderable ignorance of contemporary biological research,
to keep this topic dive.

Before going on to take up sexua selection, we return
to the general problems of the evolution of culture and
socid organization in man and other animals, and note
some of the directions current research is taking. This
survey of contemporary work in sociobiology is neces-
sarily only a very superficial one.

Much of this recent progress stems from a clearer
definition of just what it is that is being "naturally se-
lected.” Following the rediscovery of Mendelian ge-
netics, the neo-Darwinian revolution of the first half of
this century welded together Darwin's basic ideas about
natural selection with a rigorous description of the way
gene frequencies can change in populations.*® The up-
shot was a precise definition of an individua's "Darwin-
ian fitness," which essentially measures the net number
of offspring that will, on average, survive to reproductive
age. This Darwinian fitness clearly depends on many
factors (dl of which are therefore susceptible to evolution
by natural selection): the probability of successful mating
(which can depend in a complicated way on the mating
system), the average ratio of males to females among the
offspring, along with the more commonly stressed prob-
ability that offspring will survive the "struggle for exist-
ence," and themselves reproduce. This technical defi-
nition of fitness, however, leaves the focus on individuals
and their direct progeny. Mainly as aresult of the work
of Hamilton,** it is now realized that the important thing
is not how many direct descendants an individual has,
but how many of his or her genes get into the next
generation. Thus in adiploid sexual system such as pos-
sessed by humans, your own offspring share, on average,
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half your genes, but your brother's children aso share
one-quarter of your genes, your first cousin's offspring
one-sixteenth, and o on. An individual's input of genes
into the next generation thus involves not only his or her
own net reproductive success or fitness, but aso those
of al his or her relations, discounted by the degree of
relatedness; this quantity has been christened "inclusive
fitness" by Hamilton, and it provides a powerful tool for
exploring the evolution of some kinds of socid behavior.

In particular, the notion of "inclusive fitness' helps
explain many apparently altruistic acts observed in na
ture, such as uttering an adarm cdl upon noticing a pre-
dator, or helping to raise arelative's offspring. Hamilton
notes that most of the socia insects possess a haplo-dip-
loid sexua structure, whereby females are more closdly
related to their sisters than to their own offspring, and
he suggested that this characteristic may predispose such
creatures toward evolving the "eusocid" behavior ac-
tualy found, in which the sterile female workers help
raise more sisters. In the Origin, Darwin dwelt at length
on the problems posed for his theory by the sterile castes
among the socid insects, seeing them as "one specia
difficulty which at first appeared to me insuperable, and
actually fatal to my whole theory."* With typical insight,
he saw that kinship structure within the colony could
possibly provide an answer. But, lacking the formal ap-
paratus of modern theory about "inclusive fitness," Dar-
win could not imagine the fascinating quantitative studies
now being done on the social insects as test cases for the
evolution of socid behavior.®

Wilson's Sociobiology: The New Synthesis gives a syn-
optic account of research applying evolutionary thinking
to the ecology and behavior of socid groups. This re-
search includes field, laboratory, and theoretical studies
of territoriaity, mating systems, the optima size of
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groups, communication within and between groups, so-
cid parasitism, energetic and other aspects of foraging,
and a host of other things. Some good recent surveys are
Behavioural Ecology by Krebs and Davies, the collection
of papers edited with a commentary by Clutton-Brock
and Harvey, and the proceedings of a Dahlem Confer-
ence held in 1980*

Many of the studies are characterized by the sort of
comparisons so much used by Darwin in the Descent and
elsewhere. For example, Short has investigated the way
various sexua characteristics (size of penis, breasts, etc.)
differ among humans, chimpanzees, gorillas, and orang-
utans.* This general subject is touched on briefly in the
Descent, and less coyly inthe M and N notebooks. Short
also shows that the patterns of morphological difference
correlate well with the mating habits of the species. In
a series of interesting papers, Clutton-Brock and Harvey™
have compiled information about the ecology and socid
organization of primate societies, and have documented
patterns of relationship between quantities such as pop-
ulation density, degree of sexua dimorphism (male
weight divided by female weight), "socioeconomic sex
ratio" (number of adult females per adult male in breed-
ing groups), the size of feeding and of breeding groups,
the size of the home range, and the daily path length of
the feeding group. Bertram*’ has made a similar survey
of the relation between the behavioral ecology and the
socid systems of the major vertebrate predators on the
Serengeti (lion, leopard, cheetah, hyena, wild dog).
Some of the patterns or "evolutionary rules' emerging
from these comparative studies are, moreover, what one
would deduce by applying optimality arguments to for-
aging.

As evidenced by the books by Wilson and Alexander
referred to above, there is a current surge of interest
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among biologists in the application to man of the prin-
ciples of sociobiology. Also, many anthropologists are
actively seeking correlations between the socid activities
of different human societies and the predictions of so-
ciobiology.®® As Barash observes in reviewing Alex-
ander'sbook: ". . . research on animals can provide prop-
ositions about the manner in which natural selection
appears to act upon behaviour, even complex socia be-
haviour. Then these predictions—based ultimately on
fitness maximization—can be tested cross-culturally.
Thus, the world's human societies constitute a global
experiment, with many varying cultures and one con-
stant: our biology."*

One important aspect of the enterprise of applying to
man the principles derived from the study of socid an-
imal's has been the examination of the relation of cultural
change to evolutionary change. If culture is considered
the transmission of information by behavioral means, as
Bonner has used the term, then, as he shows, one finds
many examples of culture among animals that seem to
foreshadow the remarkable ability of man to teach and
learn.*® This was understood by Darwin, and in the De-
scent he gives some good examples of behavioral trans-
mission, or culture among animals. Some modern work-
ers are making a bold attempt to understand the role of
simultaneous genetic and cultural transmission in evo-
Iutionary change and to put the subject in a constructive
theoretical framework. For this it is necessary to extend
the technica apparatus of population genetics to embrace
the effects of learning and teaching. Essentialy, this
widens the scope of population genetics to include La
marckian inheritance of acquired traits. The creation of
this body of theory has recently been begun by Cavalli-
Sforzaand Feldman, Lumsden and Wilson, and others.™*
One of the principal reasons we now seem to have pro-
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gressed further than Darwin is that, while he appreciated
the problems, he lacked one ingredient: genetics.

PART TWO: SELECTION IN RELATION TO SEX

Summarizing passeges from the C notebook of 1833,
Gruber shows that "in its nascent form the idea of natural
sdection is suffused with the specid notion of sexua
selection." This contradicts suggestions that one reason
for the extensive treatment of sexual sdlection in the
Descent is that Darwin in later life felt impelled to em-
phasize it to prop up the weakened case for the more
general idea of natural selection. Darwin did, however,
see "sexua selection” as amechanism somewhat distinct
from "natural sdection” (which he often tended to treat
as pertaining to survival), and thought it worth pursuing
a length in the Descent.

A more modern view sees sexua selection as simply
one of many particular facets of general questions of nat-
ural sdection. As we have aready pointed out, the cur-
rent definition of Darwinian fitness deals with an indi-
vidual's total genetic input into the next generation, and
thus includes consideration of mating systems and sex
ratios along with simple survival to reproductive age.
Thus a species physical and biological environment is
seen as influencing the kind of mating system it adopts
(for example, monogamy, polygamy, promiscuity), which
in turn influences the evolutionary premium likely to be
put on sexua displays and dimorphism. These sexual
factors simply have to be weighed along with other factors
having to do with foraging, defense, and survival in gen-
eral; Darwinian fitnessisthe appropriately weighted sum
of dl these factors, and it is upon this overall quantity
that natural selection acts.

These ideas may be made concrete by considering the
evolutionary forces that can bear upon an organism's



INTRODUCTION XXiX

color.® First, color is influenced by questions of getting
your own food and avoiding being food for other animals.
This can lead to camouflage, both for prey (zebras, ar-
thropods that look like bird droppings or leaves or twigs)
and predators (tigers; mantises; angler fish). Alternatively
it can lead to brightly colored advertisement of distaste-
fulness or poisonousness; associated with thisis mimicry,
either Mullerian (where two distasteful species look the
same, S0 that predators have less to learn) or Batesian
(in which an edible species cheats by simulating the col-
oration of a distasteful one). Second, thermodynamic
considerations of keeping warm or cool or (for some des-
ert-dwelling burrowers) changing temperature rapidly
are influenced by color. Arguably, large herbivores with
no significant predators are likely to have their color
determined by thermodynamic efficiency; hence the dull
gray of elephants, rhinoceroses, and hippopotamuses.
Third, sexua selection may give an advantage to brightly
colored males or, less commonly, females.

Which of these severa factors will assume predomi-
nant influence depends on the ecology of the species.
Sometimes the explanation remains unclear; thereis still
debate as to whether polar bears are white for thermo-
dynamic reasons, or for camouflage as they stalk their
prey amid the snow and ice. Some recent studies give
beautiful examples of the tensions that exist between
coloration for sexual selection and for predator avoid-
ance. To mention one, Endler has shown that male gup-
pies living in the rivers of Trinidad have very bright red
spots if they are in a section of the stream where there
are no predators, but in sections where there is heavy
predation from another fish, the male coloring is much
subdued.>

A reading of the Descent reveals that, basicaly, Dar-
win understood al this. Moreover, hisideas about sexual
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selection, as such, are essentialy correct (which isjust
one more reason for the general respect in which he is
held by biologidts today). But the dichotomy between
sexua sdlection and natural sdection (usualy taken by
Darwin to refer simply to survival) is discordant with
contemporary usage.

Many recent studies of sexual selection are in the spirit
of Chapter 16 of the Descent, in which Darwin uses
ecologicd insights and comparative studies to identify
Sx classes of cases for the color of the plumage of im-
mature birds in relation to that of the adult birds. For
example, in Ecological Adaptations for Breeding in
Birds, Lack® compiles information about the percentage
of bird species that are monogamous, polygynous, pol-
yandrous, and promiscuous. He relates these mating
habits to the diet of the various species, and goes on to
discuss the significance of the pair-bond and sexual se
lection in birds. Orians® has widened the discussion to
consider the evolution of mating systems in both birds
and mammals; he considers the genera ecologicd cir-
cumstances favoring the various kinds of mating systems,
and shows how this can explain such trends as, for in-
gance, that 92% of al bird species are monogamous,
while monogamy is uncommon among mammals. These
and other patternsin mating systems and sexua sdlection
are reviewed by Maynard Smith in his recent book, The
Evolution of Sex.”’

Maefemde dimorphisms are not al necessxily forged
by sexual sdection. In some cases, the sex differences
can be accounted for by ecologicd factors, usualy an
expansion of the niche of the species. Thus, on idands,
the dimorphism between the besks of mae and female
woodpeckers is often significantly more pronounced than
for the same species on the mainland;® the woodpeckers
use this device to broaden their niche, in the absence
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of many species that constrain them on the mainland.
Another example among birds is the remarkable di-
morphism in the beaks of the now extinct New Zealand
huia. In discussing the huiaand other such cases, Darwin
considers them primarily the result of natural selection
due to ecological factors, but suggests the possibility that
the dimorphism might also be initially affected by sexual
selection. For further discussion, see Selander's chapter
in Sexual Selection and the Descent of Man.>

As mentioned above, the discussion of sexual selection
in the Descent is greatly hindered by Darwin's lack of
understanding of the specific biological mechanisms pro-
ducing differences between males and females. As a cor-
ollary to nineteenth-century ignorance of the mode of
genetic sex determination in different animals, biologists
were ignorant of the whole concept of sex-linked genes.
Darwin saw that something of this kind was necessary
to explain many of the phenomena he discussed, but
there is a noticeable gap that we must close as we read
his pages. We know now that in most animals, including
vertebrates, which have been intensively studied, the
genetic constitution and even the chromosome comple-
ment of the sexes differ. This means that the sexes may
have different genes which affect their appearance on
both the sex chromosomes and all the other chromo-
somes (autosomes). In humans, for instance, women carry
two similar X chromosomes, while males carry only one
X which is paired with a quite different Y chromosome.
The result is that genes on the sex chromosomes may
be expressed differently in the opposite sexes. To give
an example, in awoman a single recessive gene a one
locus on the chromosome will be suppressed by the
dominant gene on the other, homologous X chromo-
some, and as a result she will show the dominant trait.
However, in aman the recessive gene will be expressed
as there is no homologous X chromosome to hold a
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dominant gene. This exactly describes the situation of
haemaphilia where men suffer the disease if they have
the mutant gene, but women will not have it if they
have only one such copy. More generdly, characters
connected with the appearance of males and females are
carried on both the sex chromosomes and the auto-
SOMes.

By the same token, the role of hormones in the growth
and divergence of secondary sexua characters was not
known in Darwin's time. He came close to seeing the
genera idea; pointing out, for instance, that castrated
males often appeared like the females or the young, But
the detailed mechanism remained a mystery, and he
could only talk vaguely about all the sexua characters
working together to produce the extreme male coloration
or structure. Today we know that sex can be genetically
determined by genes on the chromosomes. But the way
the differences between the adult male and female char-
acters appear in mammals (which have been studied
most intensively) is adso by means of hormones. At an
early age, usualy in the foetus, certain genes induce the
production of sex hormones in the male; the female, at
least according to current evidence, differentiates di-
rectly without significant help from hormones. In the
male the chemica messengers stimulate the growth of
specific tissues so that both the primary and secondary
sexua characters are dtered from the female mode to
the male. These include the characteristic structure of
the genitaliaand dl the other features of bodily structure:
hair distribution, absence of mammary glands, increased
size, changes in the skeletal structure, some neuronal
patterns in certain regions of the brain, and sexua be-
havior. Again it will be helpful to the reader to keep dl
this in mind in the appropriate places.

Another matter which was of concern to Darwin in the
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Descentis sex ratios. This subject isagain under intensive
study because, as discussed by Fisher, and carried fur-
ther by Hamilton, sex ratios at birth should aso be con-
sidered in any general discussion of sexual sdlection and
mating systems.® This is especidly true as one moves
from the vertebrates to the larger world of invertebrate
species. In an elegant series of papers, Ghisdlin, Char-
nov, Leigh, and others have combined theories of sexual
selection and of sex ratios to show that it would benefit
some kinds of animals to evolve the ability to change
from female to male as they grow older. Charnov has
further shown in quantitative detail that some shrimp
species conform to these theoretical predictions.®

Underlying dl this is the question of the evolutionary
advantage of sex itself. Why should a female produce
offspring carrying only half her genes, when by par-
thenogenesis or otherwise she could produce clones of
herself? The simple answer that the variability produced
by sexua recombination makes for grester adaptability,
and is therefore "for the good of the species,” will not
serve. Darwinian natural selection, in both nineteenth
century and modern forms, has to do mainly with indi-
viduals, and selection for group characterigtics has no
simple place. The reasons for the evolution of sex remain
of absorbing interest today, and are the subject of much
argument; see, for example, the work of Ghisdlin, Wil-
liams, and Maynard Smith.®®

ConcLusIoN

It is often sad that a big difference between science
and letters is that in the former the early works provide
afoundation of what is to come, but they are no longer
quoted. One never sees the name of van Leeuwenhoek
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or Pasteur in the bibliography of ajournal article in mi-
crobiology today, yet everyone agrees that their contri-
butionswere great milestones. But Shakespeare or, more
appropriately, Dickens and Trollope continue to be read
with interest and pleasure.

Darwin seems to fall into an intermediate category.
He is still read and is cited, we suspect, more than any
other nineteenth-century scientist. The Descent, for ex-
ample, runs around forty entries annually in the Science
Citation Index in recent years, and the number seems
to be increasing. The reason, as we have seen, is that
the ideas, the questions, and the methods set out in the
Descent anticipate much of the work now going on at the
frontiers of biology, psychology, sociology, and anthro-
pology, as we try to grasp the evolutionary basis of socia
organization in animals. Darwin's books, and the Descent
in particular, make it clear that many of our insights of

the last few years were part of his thinking over acentury
64

ago.

A NOTE ON THE TEXT

The text reproduced here is the first issue of 1871 of
which 2,500 copies were printed (retailing for 24 shill-
ings).* Some readers may wonder why we chose to re-
print this first issue rather than a subsequent issue of
1871 or the second edition of 1874. The reason is partly
that Darwin had an unfortunate habit, in his revisions,
of rewriting some of the freshness out of the initial work.

* Thisisitem no. 937 in the standard handlist, R. B. Freeman,
The Works of Charles Darwin: An Annotated Bibliographical
Handlist, 2nd ed. (Folkestone, England and Hamden, Conn.,
1977).
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He was very sensitive to criticism, and tried hard to
satisfy al his critics by making appropriate aterations
and accommodating conflicting points of view. This proc-
ess is far more evident in the Origin, where the first
edition nowadays seems much superior to the sixth and
last edition. But, to some extent, the problem aso arises
in the Descent. Still, the later revisions do include severd
new examples which Darwin came across after 1871,
some of which are interesting. In the 1874 and later
editions he included a table of the principal additions
and corrections made since the first printing. We reprint
this table, taken from the 1913 edition, following the
index in the present volume.

A case can be made for abridging the Descent. In the
leisurely Victorian tradition, it is an enormously long
work. Much of it consists of an overwhelming accumu-
lation of dl the evidence Darwin could bring to bear; in
particular, Part Two, on sexual sdlection, includes some
400 pages in which al the instances of sexual dimorphism
in the animal kingdom of which he was aware are de-
scribed, one after the other. A good ded of this could
be pruned without losing any of the ideas or the essential
flavor of the book. Nonetheless, although such abbre-
viation could have produced a more crisply readable text,
it was decided—for reasons of archival value and service
to those who, with Darwin, enjoy the details—to reprint
the original in full.

A do-it-yourself abbreviation is, however, easlly ac-
complished. We suggest reading al of Part One on the
descent of man (the first seven chapters). Then, after
reading the introductory chapter of Part Two on sexual
selection (Chapter 8), the reader may skip the next ten
chapters (Chapters 9 through 18) which comprise the
catalogue of examples of sexual dimorphism. Chapters
19 and 20, on sexua sdection in man, should then be
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read, as should the concluding and summarizing Chap-
ter 21.
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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;
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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”
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' 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.
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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



CHAP. 11, MENTAL POWERS. 43

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.
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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,
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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.
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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
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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.



60 THE DESCENT OF MAN. PART I.

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.
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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



CHAP I MORAL SENSE 7

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
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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.
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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
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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.
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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.



CHAP. III. MORAL SENSE 9%

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
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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.



CHaAP.IV. MANNER OF DEVELOPMENT. 111

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



CHaP. IV. MANNER OF DEVELOPMENT. 15

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



CHAP. IV. MANNER OF DEVELOPMENT. 123

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-



126 THE DESCENT OF MAN. PARTI.

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 cr