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2 Habit and Instinct.

and when it is so employed in this work, the context will,
1t is hoped, serve to make the meaning clear and to prevent
misapprehension. Still, wherever it is so used there will
be implied, at least, some element of that individual
acquisition and repetition which gives to habit, in the
narrower and more restricted sense, its salient characteristic.

The word * instinet,” too, is used in daily conversation
and in popular speech with a signification somewhat
wider and less restricted than that which attaches to it
as a technical term. In the first place, it is commonly
employed to distinguish broadly the doings of animals
from the ways of man. The former are said to be due to
instinet, while the latter are desecribed as rational. But
not all the ways, not even all the thoughts, of man are
rational. And thus, in the second place, the word
“instinet” is used in describing that part of human
character and conduet which is not the outcome of a
consciously rational process. The man who acts without
deliberation is said to do so instinectively; the girl who
shrinks, she knows not why, from the companionship of
some of her schoolfellows, is guided, it is said, by her
natural instinets. These two uses are closely connected.
There is in both a common antithesis to rational ; in both
a reference to something deeply ingrained in the nature.
And each is serviceable, seldom giving rise to mis-
apprehension, since the meaning is sufficiently defined by
the context.

But for use as a technical term, we mneed further
precision. The difference between a word as employed for
the daily purposes of familiar conversation or in general
literature, and the same word in its usage as a technical
term, is this: that in the former case it is in itself freer
and more mobile, being, in its usage, moulded to definiteness
by the context of the passage in which it occurs ; while in
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infer to be present is commonly ascribed to the sphere of
mental phenomena, and regarded as a special mode of
the workings of consciousness. If, then, we are putting
the matter fairly and correetly; if observation of the
activities provides us with the facts from which to infer
the existence of a special mode of the workings of con-
sciousness, termed °‘instinet;” it is clearly our duty,
as scientific inquirers, to deal first with the observable
facts, and then with the psychological inferences which
may be drawn from them. Thus only can we hope to
overcome the difficulties which arise from the circum-
stance that the term ‘‘instinctive ” is applied on the one
hand to certain observable activities, and on the other
hand to certain inferred mental faculties.

Let us, then, proceed to consider some of the leading
characteristics of instinctive activities as they present
themselves to our observation and study in the animal
world. In popular speech, as was noted at the outset,
all the activities of animals are comprehensively instine-
tive. What we have to do, therefore, is to show in what
respects the use of the word as a technical term has
undergone limitation; and to indicate the more restricted
group of activities to which it is specifically applicable.

In the first place, instinctive activities are severally
common to, and similarly performed by, all the like
members of the same more or less restricted group of
animals. They are essentially lacking in individuality.
The spinning of a cocoon by the silkworm, the migration
of the swallow, the fieldfare, or the golden plover, the
hibernation of the frog or the bear, the behaviour of an
irritated bee, an irritated skunk, an irritated cuttle-fish,—
these and a thousand other peculiar activities are charac-
teristic of particular individuals, not in virtue of their
individuality, but as representatives of their kind. I once
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at a slightly higher level than its head, and this end
breaks the surface film and rises into the air. The last
pair of spiracles, or breathing orifices, near the hinder
end of the body, are large and take in a direct supply,
while air is also stored in the space between the wing-
cases and the body, and is thus supplied to the smaller
abdominal spiracles. In the great water-beetle, Hydro-
phalus, however, the front pair of abdominal spiracles are
the largest, and the air is stored not only beneath the wing-
cases, but along the hairy ventral surface of the beetle.
When the insect comes up to breathe, it is the head
and not the hinder end that reaches the surface; the
feeler, or antenna, is specially modified so as to effect
a communication between the whole storage area and the
atmosphere ; and the air is taken in at the junction of
head and thorax. Thus the activities which minister to
the process of respiration are seen in each case to have
a close dependence on the general structural organization
of the insect. And throughout the whole animal kingdom
we have abundant illustration, not only of the intimate
connection between the structure of a given organ and
its particular function, but also between such specific
performance and the activities which lead up to if. In
other words, not only does an organ respond funcfionally
under the appropriate conditions, but the whole organism
co-operates by carrying out a sometimes complicated set
of activities subservient to what we see to be the end
in view.

This leads us on to consider the relation which an
instinetive activity bears to what is termed a reflex action.
If the foot of a sleeping child be lightly tickled, the foot
and limb will be withdrawn from the source of irritation.
This is a case of reflex action. The effects of the stimulus
(tickling) are carried inwards by nerves to the spinal cord ;
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affecting the whole behaviour of the organism, and there
seem to be internal promptings of some kind due to organie
conditions whose seat is within the body of the developing
larva. Or take the migration of birds, their nest-building
instinets, the activities involved in incubation and in
the rearing of their young; there is surely, it may be
sald, something in all this which may be distinguished,
even if the line of demarcation be hard to draw, from reflex
action. We cannot say more, however, than that the one
is a more fully corporate act than the other.

Reflex action is involved in the carrying out of many
instinctive activities. When the great water-beetle weaves
with her spinnerets the delicate silken cocoon in which
she deposits her eggs, there are reflex acts connected with
the extrusion of the fluid which hardens to form the silk;
reflex acts accompany the moulding of the cocoon and its
being supplied with air; reflex acts are concerned in the
laying of her eggs, ““not at hazard, but in regular order,
gide by side ;" but during the hours of maternal labour
there is an organization of all the activities into a definite
line of behaviour, directed to what we see to be a final and
adaptive end, and prompted, we feel sure, by some internal
impulse ; and all this tends to raise series of activities, as
a whole, above the level of mere reflex action. If we say
that reflex acts are local responses due to specialized stimuli,
while instinetive activities are matters of general behaviour,
usually involving a larger measure of central (as opposed
to merely loeal or ganglionic) co-ordination, and due to
the more widely spread effects of stimuli in which both
external and internal factors co-operate, we shall probably
get as near as possible to the distinetion of which we are in
search. But it must be remembered that there are border-
land cases in which the distinction can hardly be maintained.

Reverting now to the close connection we have seen to
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on the wing. And Mr. F. M. Chapman says* that these
birds ‘“are the most expert fly-catchers he has ever
seen. Their watchfulness permits no insect to pass in
safety. They maintain a constant look-out, turning the
head quickly from side to side. The dart into the air is
made with wonderful celerity. Sometimes it is straight
up, again at various angles, and they go as far as thirty or
thirty-five feet from their perch, to which they return after
each sally.” Fly-catchers, as a rule, have short bills and
a broad gape. Why, then, is the long pointed bill preserved
in these jacamars ? Mr. Chapman tells me that they scoop
holes in the sand, in which they build their nest, and that
they use their bills for this purpose. Hence, perhaps, the
retention of the long pointed form. Be that as it may, no
one would be likely to prediet that the jacamar was one of
the most expert of fly-catchers.

The instinctive activities, which we have now seen to
be something more than local responses to stimuli, and to
involve the general behaviour of the animals which perform
them ; and which, while they are correlated with organie
structure, could not in many cases be inferred from the
closest morphological or anatomical examination;—are
characterized, as was said, by the fact that they are
severally common to, and similarly performed by, all
the like members of the same more or less restricted group
of animals. Knowing the instinective activities which are
characteristic of the life-history of the great water-beetle or
other organism, you may be sure that they are common to,
and similarly performed by, all the like members of the
species, the qualification like members being introduced to
cover the divergencies of instinctive behaviour due to sex.

It must not be supposed, however, that this constancy

* ¢ (Chapman on the Birds of Trinidad,” Bulletin Am. Mus. of Nat. Hist.,
vol. vi., 1894, p. 63,
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into his borrowed shell, but to seek and insert himself into
one suitable to his size; mnay, further, in the case of
Pagurus, he may even affix to his shell a sea-anemone
(Adamsia), the distastefulness of which to fishes will pre-
vent his falling a prey to their voracity.

In many familiar cases of mimicry, specific activities
are correlated with mimetie structure and appearance. A
not uncommon beetle (Clytus arietis), which is mimetic of
the wasp, has a fussy manner, unlike the usually staid
demeanour of beetles, which serves to make the mimiery
more effectual. There occurs at the Cape of Good Hope
a harmless, egg-eating snake (Dasypeltis scabra), which
flattens its head, coils as if for a spring, hisses, and darts
forward as though about to strike, in a way that closely
resembles the characteristic mode of the berg-adder (Vipera
atropos), of which it is mimetic. It is really quite harm-
less, subsisting on eggs, the shells of which are broken
in the throat by the enamel-tipped processes of the verte-
bree, which project into the gullet and form the so-called
gular teeth; but its resemblance both in form and be-
haviour to a venomous snake presumably affords it pro-
tection from enemies. Mimetic resemblance may also be
of service in stealing upon prey. Thus hunting spiders,
which resemble the flies on which they feed, rub their
heads in very much the same way as do the flies them-
selves. These mimetic activities, which are probably truly
instinetive in their nature, must not be regarded as con-
sciously imitative; they are, rather, analogous to the
mimetic appearance, and, like it, due to natural selection.
A great number of other instinctive activities might be
adduced in illustration of the fact that they are performed
in subservience to the general welfare of the organism,
and under circumstances which are of frequent recurrence
in the life of the individual and of the species.
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The silvery, straw-coloured insects emerge from their
chrysalis-cases just when the large, yellowish-white, bell-
shaped flowers of the yueca open, each for a single night.
From the anthers of one of these flowers the female moth
collects the golden pollen, and kneads the adhesive
material into a little pellet, which she holds beneath her
head by means of the greatly enlarged bristly palps. Thus
laden, she flies off and seeks another flower. Having found
one, she pierces with the sharp lancets of her ovipositor the
tissue of the pistil, lays her eggs among the ovules, and
then, darting to the top of the stigma, stuffs the fertilizing
pollen-pellet into its funnel-shaped opening.

Now, the visits of the moth are necessary to the plant.
It has been experimentally proved that, in the absence
of the insects, no pollen can get to the stigma to fertilize
the ovules. And the fertilization of the ovules is necessary
to the larve, which in four or five days are hatched from
the insect’s eggs. It has been ascertained that they feed
exclusively on the developing ovules, and in the absence
of fertilization the ovules would not develop. Each grub
consumes some twenty ovules, and there may be three
or four such grubs. But the ovary contains some two
hundred ovules. Of these, therefore, say, a hundred are
sacrificed to the grubs of that moth, through whose instru-
mentality alone the remaining hundred can be fertilized
and ecome to maturity.

These marvellously adaptive instinetive activities of the
Yuecca moth are performed but once in her life, and that
without instruction, with no opportunities of learning
by imitation, and, apparently, without prevision of what
will be the outcome of her behaviour; for she has no
experience of the subsequent fate of the eggs she lays, and
cannot be credited with any knowledge of the effect of the
pollen upon the ovules. The activities also illustrate what
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fleshy grub, so organized as to float on the surface of the
honey, with the mouth beneath and the spiracles above
the surface. . . . In this state it remains until the honey
is consumed,” and, after some further metamorphoses,
develops into a perfect beetle in August.

Here, then, we have a curious and marvellously
adaptive life-history, with specialized changes of form and
structure, and with correlated modes of activity at each
stage. How comes it to perform its varied activities, each
step of which is so well adapted to the needs of the stage
of life on which it is entering? Parental teaching is
altogether excluded, for the parent never sees her offspring ;
each individual is isolated from others of its kind, so that
imitation is also excluded. The activities cannot be per-
formed through intelligence in the common acceptation
of the word, for intelligence involves the profiting by
individual experience. The larva cannot fasten upon the
drone as the result of any previous experience, since it has
never done anything of the sort before; nor ean it pass to
the female bee because experience has taught it that such
a procedure brings with it satisfactory consequences. Af no
stage of the complex process can intelligence, based upon
individual experience, be admitted as a factor. If there be
experience, it must be the inherited experience of ancestors
who have, each in turn, done much the same. Whether
we are justified in speaking of inherited experience will
be considered in due fime. In any case, the procedure,
which is typically instinetive in its nature, has its foun-
dations in heredity.

We here touch the very quick of the subject. As we
shall use the term, the truly instinctive activity is
characterized by a certain amount of definiteness which
is hereditary, and which is not acquired in the course of
individual experience. A habit, as such, is not, in the
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antecedent to individual experience. Young moorhens, as
soon as they are born and have recovered from the shock of
birth, ecan swim with definite accuracy of leg-movements.
Here the definiteness is not only congenital, but connate, if
we use this latter term for a congenital activity which is
definitely performed at or very shortly after birth. On
the other hand, young swallows cannot fly at birth; they
are then too immature, and their wings are not yet
sufficiently developed. But when they are some three
weeks old, and the wings have attained functional size and
value, Iittle swallows will fly with considerable if not
perfect skill and power. The definiteness is congenital,
for it is not acquired by individual experience; but it is
not connate, since it is not exhibited at or shortly after
birth. The term deferred may be applied to such con-
genital activities as are performed when the organism has
undergone a certain amount of development after birth.
The definiteness of the swimming instinet in the moorhen
is econgenital and connate ; the definiteness of the instine-
tive flight of the swallow is congenital, but deferred.
Whether we apply the term ¢ connate’ or the term
““deferred” to the instinets of fully developed insects—
those in the imago stage—depends upon the view we take
with regard to the new birth of the insect after its
chrysalis sleep.

Let us now turn to the activities the definiteness and
the peculiar nature of which may be termed acquired in
contradistinetion to congenital. If we throw to young
chicks several caterpillars, some nice, others nasty, the
birds will, in the absence of previous experience, seize them
without diserimination. But they will soon eat only the
nice ones, and leave the others untouched. Two or three
lessons of this kind will suffice. After that, if mixed cater-
pillars be thrown to them, they will with definiteness and
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leash. She is carried about continuously for several days,
and late into the night, being constantly stroked with a
bird’s wing or feather, very lightly at first. Her early
fraining is largely effected in the dark, and she is only
unhooded in a dimly lighted room. She is led to associate
certain sounds of lips or tongue with feeding; and at a
later stage, certain shouts and tones of voice with the
appropriate response. She is trained to the lure—a dead
pigeon, or an artificial lure made of leather and feathers
or wings of birds and garnished with beefsteak—at first
with the leash. Later a light string is attached to the
leash, and the falcon is unhooded by an assistant, while
““ the falconer, standing at a distance of five to ten yards,
calls her by shouting and casting out the lure. Gradually
day after day the distance is increased, till the hawk will
come thirty yards or so without hesitation ; then she may
be trusted to fly to the lure at liberty, and by degrees from
any distance, say a thousand yards. This accomplished,
she should learn to stoop to the lure. Instead of allowing
the hawk to seize upon it as she comes up, the falconer
should snatch the lure away and let her pass by, and
immediately put it out so that she may readily seize it
when she turns round to look for it. This should be done
at first only once, and then progressively, until she will
stoop backwards and forwards at the lure as often as
desired. Next she should be entered at her quarry.
Should she be intended for rooks or herons, two or more
of these birds should be procured. One should be given
her from the hand; then one should be released eclose to
her, and a third at a considerable distance. If she take
these keenly, she may be flown at a wild bird. Care must,
however, be taken to let her have every possible advantage
in her first flights—wind and weather, and the position of
the quarry with regard to the surrounding country, must
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is ** congenital”’ dependent on heredity ; that which may
be acquired is also, at all events, limited by heredity.

A somewhat similar objection may be urged on slightly
different grounds. A great number of habitual activities
and acquired modes of dealing with what is frequently
presented in experience result from a gradual limitation
of what was at first a varied and exuberant output of
activity. If we wateh a young puppy or kitten learning
gradually to deal effectively with some diffieulty in its
extending environment, we see that it puts forth its
activities at first in a somewhat random and indefinite
fashion. It tries to effect its object in a number of
different ways, many of which are ridiculously inadequate
and hopelessly unsuccessful. But gradually it finds that
certain efforts are more satisfactory in their results than
others; these are repeated, and thus by successive
limitations of the originally numerous and relatively in-
definite trials the exuberant efforts are narrowed down to
those which bring success ; these become habitual through
repetition, a definite mode of procedure results, and we
say that it has acquired a specific and well-adapted habit.
Now, such acquisition may be regarded, by those who are
sceptical as to the validity of any real distinction between
what is congenital and what is acquired, as after all only
the selection or rejection of these or those among many
congenital activities. Suppose, to put the matter in a
somewhat different and at the same time a concrete
form, that a baby baboon exhibits a number of con-
genital limb movements; each in itself of a relatively
definite kind, but without relation to, or co-ordination
with, other movements; and further suppose that, as the
result of its individual experience, ten per cent. are
selected and co-ordinated so as to form an acquired
activity for the carrying out of some specific object,
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through experience, and are thus not of ancestral, but
of individual origin. The one group comprise congenital
activities; the other group, acquired activities. And
whether the definiteness individually acquired in one
generation contributes to the definiteness of ancestral
origin in succeeding generations, is the subjeet of discus-
sion among biologists.

It must not be supposed that the distinction between
what is congenital and what is acquired—a distinetion
which we are endeavouring to draw with the utmost clear-
ness—is invalidated by the fact that there are a great
number of activities, such, for example, as the perfected
flight of birds, which are of double origin, being in part
congenital and in part acquired. Buch cases do indeed
show that imperfect instinets may be perfected by habit
and individual acquisition of skill. But they render the
more necessary a careful distinction between the factors
which co-operate to produce the ultimate result. And
only when the distinction is thus duly emphasized does the
question, whether the acquired perfection of one generation
tends to lessen the congenital imperfection in the nexf
generation, stand out in its true significance. It is interest-
ing here to compare the flight of birds with the flight of
insects. In the latter class we find many cases in which
the instinetive factor in flight is relatively much more
highly developed towards congenital perfection than if is
in the former class, at any rate so far as most birds are
concerned. The question therefore arises, Is the greater
relative perfection in the instinetive flight of some inseets
due to the inheritance of acquired skill on the part of their
ancestors? Or is it due to the fact that there has been
among insects more elimination of those who failed in
congenital power of flight, and hence a survival through
natural selection of those in which the instinctive flight
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individual aequisition is under consideration, come back
to heredity in the last resort. This is indubitably true;
and it shows that the more or less definite congenital
activities do not by any means exhaust the hereditary
possibilities. All that an animal owes to heredity may,
indeed, be classified under two heads. Under the first head
will fall those relatively definite modes of activity which
fit it to deal at once, on their first occurrence, with
certain essential or frequently recurring conditions of the
environment, and this forms the group here termed
““ congenital.” Under the second head will fall the power
of dealing with special circumstances as they arise, and
this we may term innate capacity. The former may be
likened to the inheritance of specific drafts for particular
and relatively definite purposes in the conduct of life; the
latter may be likened to the inheritance of a legacy which
may be drawn upon for any purpose as need arises. If
the need become habitual, the animal may, so to speak,
ingtruct his banker to set aside a specific sum to meet this
need as often as it arises. But this arrangement is a
purely individual matter, and no wise dictated by the
terms of the bequest. :

In this classification instinetive activities, as we pro-
pose to define them, fall under the first head. They
display some share of that hereditary definiteness which is
characteristic of what we have termed  congenital activi-
ties.” It must be remembered, however, that, as already
mentioned, there is unfortunately no common and aceepted
agreement so to define the term ‘instinetive.” Professor
Wundt, indeed, divides instinets into two classes : (1) those
which are congenital, and (2) those which are acquired.
So that the distinction we are drawing will by no means
be accepted by him and his followers. Where opposing
views are in the field, it is necessary to carefully weigh the
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Nor need we trouble ourselves much at present—not
otherwise, that is to say, than incidentally—with the
subjective interpretation of the facts. We need not now
stay to inquire whether, on the one hand, the performance
of a truly instinctive activity—one the definiteness of
which is congenital—is a merely organic response (be it
accompanied by consciousness or not) ; or whether, on
the other hand, there are innate ideas or inherited
memories by virtue of which consciousness guides or
directs the activity into a definite channel. This question
is closely connected with that of origin, inherited memory
and inherited acquisition being often associated in one
interpretation of the facts—that adopted by those who
may be termed transmissionists. This again is a matter
the discussion of which may be profitably deferred.

We have to concentrate our attention, then, on the faets
established by careful and critical observation, and it will
be convenient for many reasons to limit our field at first to
the readily observable habits and instinets of young birds.
Since they are easily hatched in an inecubator so that all
maternal influence is avoided ; and since many of them
are active soon after birth ; since, too, certain species can
be reared without serious difficulty, and subjected to con-
ditions which are pretty well under control ;—on all these
grounds they afford satisfactory material for the investiga-
tion with which we are now concerned.

Studies of the domestic chick have been made by several
observers, notably by Douglas Spalding,* by Professor
Preyer,t by Professor Eimer,{ and more recently by Dr.
Wesley Mills.§ Spalding’s observations have been widely

* Macmillan’s Magazine, February, 1873, vol. xxvii., “ Instinet.”

+ “ The Mind of the Child,” part i, “ The Senses and the Will,” 2nd ed.,
1884, Eng. trans., by H. W. Brown.

t “Organic Evolution,” pp. 245-254, Eng. trans., by J. T. Cunningham,
1890.

§ Transactions R. 8. Canada, sect. iv., 1895, p. 249.
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long time, or until the parent, by a changed note, conveys
to it an intimation that the danger is over.” Here we
have a remarkable connate response to definite stimulus.

In some cases the shell is finally rent by the struggles
of the little bird, in whom air-breathing probably provokes
increased activity. But some birds, ducks for example,
chip the egg along a circle near the broad end. When
they emerge, the down is wet and draggled in appearance,
and the little new-born things are comparatively helpless for
some hours, having, as a rule, little power to hold up their
heads, and none to stand firmly. I noticed that newly
hatched plovers lay in the drawer with bill on the ground
and outstretched neck in a well-known protective attitude.
Like the eggs, they assimilate well in colour with their
natural surroundings. Some young moorhens, hatched
out in a drawer lined with cotton-wool, had taken a good
deal into their beaks during the first five or six hours—so
much, indeed, that in one case it was in some danger of
choking.

There would seem to be some instinetive shrinking from
one’s hand when the birds are for the first time taken from
the drawer after hatching, and this seems to be the more
marked the longer they have been left to recover from the
shock of birth. There was, however, little sign of shrink-
ing in plovers or lapwings. Chicks and ducklings lie quiet
longer than partridges and pheasants, which soon begin
to move about. Any instinetive fear which they may
show soon passes by, and after a very little experience
they come to the hand instead of shrinking from it. Still,
we may probably regard the shrinking as congenital, but
more marked at a slightly deferred period of life. And
perhaps there may be in this a special adaptation. The
hen, for example, is a somewhat fussy being, and, in the
absence of any instinctive knowledge of her as their
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nestle down between them, and poke out their little heads
confidingly between my fingers. Here, then, there is a
congenital and instinctive tendency, to nestle in any warm
place, modified in accordance with acquired individual
experience. It was pretty to see three little partridges,
two French and one English, following me about the room
wherever I went. And when the instinctive tendeney is
thus modified, its natural end seems to lapse; for chicks
even a few days old seem to have completely lost any
instinctive tendency they may have possessed to run to
and cuddle under the hen. As to the existence of any
such instinctive response to the sight of the hen, or to
her clucking, there is difference of opinion.

Spalding deseribes * how a chick, which had been
blindfolded at birth, was placed, twenty minutes after it
had been unhooded, ‘“on rough ground, within sight
and call of a hen with a brood of its own age. After
standing chirping for about a minute, it started off towards
the hen, displaying as keen a perception of the qualities
of the outer world as it was ever likely to possess in after-
life. It never required to knock its head against a stone
to discover that there was ‘no road that way.’ It leaped
over the smaller obstacles that lay in its path, and ran
round the larger, reaching the mother in as nearly straight
a line as the nature of the ground would permit. This,
let it be remembered, was the first time it had ever walked
by sight.”

Other chicks, which had been placed in a bag imme-
diately they were hatched and kept there for a day or
two, ran eagerly to the clucking of a hen hidden from
their view in a box nine or ten feet distant. This ob-
servation was repeated on nine different chicks. But
Spalding draws our attention to the faet that this

* Loe, cit., p. 289.
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took no notice whatever of the clucking of its, till then
unknown, mother, and did not show any tendency either
to go to the hen or to follow the three chicks. He pecked
about independently and unconcernedly, eating grain,
and seizing small stones, but came to my hand when I
held it out towards him, and cuddled down in it. When
the hen took her three chicks under her wing, the stranger
was placed close to her. She clucked and seemed anxious
to entice and welcome the little fellow, seizing an oat-
husk and dropping it before the chick, which, however,
took no notice whatever, but walked away and stood in
the sun. After about forty minutes he seemed more
inclined to go with the other chicks, but still ignored the
existence of the hen. Thus I have not found any truly
instinctive response to the clucking of a hen; but, as
before noticed, Spalding recorded a different result. And
Mr. Hudson’s observations on the effects of warning notes
on unhatched birds indicate a truly congenital response in
their case. We need more evidence.

We may now turn to the instinet of pecking, and the
congenital definiteness of orderly movements which it
involves. As the observations of Spalding, Eimer, Preyer,
and others have conclusively proved, the pecking at grain
and other small objects is a definitely congenital aectivity,
and one, be it noted, which involves remarkable nicety and
complexity of co-ordination. The aim is, however, seldom
quite correct at first, though very nearly so, the object,
if not struck, being only just missed, though the accuracy
was somewhat exaggerated by Spalding. In some cases
the tendency seems to strike a little short of the object.
Moving the grain or egg-fragments with a pin, or dropping
some before the chick, causes the edible material more
readily to catch the eye. Most noteworthy is the fact
that the young birds only strike at objects which are
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but it is some time before they will pick up food from the
ground. I tried with two moorhens the experiment of
feeding them as little as possible from the hand, so as
to induce them to eat independently, but with fatal
results., Mr. Crisp, who has had good opportunities of
watching these birds under natural condifions in the moat
beneath the walls of Playford Hall, in Suffolk, informs
me that the parent birds always feed the young from their
beaks during the first few days of life. The instinctive
attitude quite bears out the accuracy of this observation.
When they are a little older, and have had some
practice, their keenness of eye, both at long and short
distances, and their accuracy of aim are alike wonderful.
One, about ten days old, after nestling awhile in my hand,
singled out and seized in his bill several not very eon-
spicuous hairs on the first joint of my fore-finger. There
was also a speck of white on my hand, which caught his
eye, and at which he pecked with complete accuracy of
aim again and again. A few days after, one pecked at
a minute black speck on my hand, though it was but a
quarter of an inch from the tip of his bill. Shortly after-
wards, in the garden, he spied a small ant moving on the
wall about four feet distant, ran, and seized it. The field
of vision is very soon completely ordered for practical use.
I took a young pheasant, which had been hatched some
time in the night, from the incubator drawer at nine
o'clock in the morning. He was very unsteady on his
legs, so I held him in my hand, and tried to induce him to
peck at a piece of egg-yolk held in a pair of forceps.
He did not do so; but he followed, with his head, every
movement of the object in a mnarrow eirele about two
inches in front of his beak. Simple as the action seems,
it shows a striking example of congenital co-ordinated
movements accurately related to movements in the visual
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The facts above noted possibly gave origin to the
supposition to which Darwin gave his support,” that peck-
ing is, in young chicks, primarily suggested through the
sound of pecking. But both Spalding and Professor Preyer
showed T that sound does not necessarily play any part in
initiating the pecking activity. And my own observations
fully confirm theirs. It is apparently the sight of the
arfificial pecking, and the movement thus caused among
the grains of food, rather than any sound made, that has
suggestive value.

With regard to the objects at which domestic chicks
peck, in the absence of any parental guidance, one may
say that they strike at first with perfect impartiality at
anything of suitable size; grain, small stones, bread-
crumbs, chopped-up wax maiches, currants, bits of paper,
buttons, beads, cigarette-ash and ends, their own toes and
those of their companions, maggots, bits of thread, specks
on the floor, their neighbours’ eyes—anything and every-
thing, not too large, that can or cannot be seized is pecked
at, and, if possible, tested in the bill. Similarly with
young pheasants, guinea-fowl, and moorhens. I watched
the latter for an hour the second or third time they were
put out in my little garden. They pecked at everything of
suitable size they could lay bill on. There does not seem
to be any congenital discrimination between nutritious and
innutritious objects, or between those which are nice and
those which are nasty. This is a matter of individual
acquisition. They soon learn, however, what is good for
eating, and what is unpleasant, and rapidly associate the
appearance with the taste. A young chick two days old,
for example, had learnt to pick out pieces of yolk from

* & Expression of the Emotions,” 1st edit., 1872, p. 47. On the authority
of Mowbray.
t Op. cit., pp. 287, 238.
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note, and ran off. Then I threw in more edible cater-
pillars, which again were eaten freely. The chicks had
thus learnt to discriminate by sight between the nice and
the nasty caterpillars. Similarly, moorhen chicks rapidly
diseriminated between small edible beetles and soldier
beetles. Such discrimination is, however, not congenital,
but acquired. The young birds do not for some little time
avoid pecking at their own fresh excrement, though this is
obviously distasteful.

The cinnabar caterpillars are, as I have said, con-
spicuously marked with alternate yellow and black rings.
It would seem that the end of this conspicuousness is to
render association in the individual experience of young
birds more rapid and more certain ; there does not appear
to be any congenital and instinctive avoidance of such
caterpillars with warning colours. Young moorhens
found the conspicuously marked burnet moth distasteful,
the obnoxious part being the wings, for the body from
which the wings were removed was eaten with apparent
relish, while the severed wings were rejected with evident
signs of distaste. I was desirous of ascertaining whether
the different appearance of brandlings (Lumbricus fetidus)
and other small worms was sufficient to enable the moor-
hens to distinguish them, but this was apparently not the
case. The experiment showed, however, the marked in-
fluence of the first experience. For the moorhen which was
given a brandling first was long before he would touch any
worm, while that which was given a brandling after several
less highly flavoured worms, though he was rendered a
little suspicious for a time, picked up each cautiously and
rejected or swallowed it according to the taste. A few days
later, however, both moorhens would eat brandlings when
they were hungry.

My observations with regard to the effects of giving
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is there such instinctive aversion. A far more extended
series of observations is needed to justify such a sweeping
assertion. The birds on which the observations were made
have, under natural conditions, parents who certainly afford
them some guidance in the matter of feeding. Such guidance
would in some degree prevent the incidence of mnatural
selection, and would diminish the elimination of those
which, without such guidance, might eat to their destruc-
tion. There are, however, birds, like the megapodes, which
are hatched out in mounds apart from parental influence,
and never know a mother’s care. They may show instinctive
avoidances which our well-cared-for birds do not possess.

That the parent bird does in most cases afford guidance
is unquestionable. And there seems to be an instinetive
tendency on the part of the young to wait upon her bill, or
rather upon any bill. Ihave observed a young pheasant and
a young guinea-fowl following ducklings, and apparently
waiting for the help that did not come ; for the bird that
waited for anything eatable from a duckling’s voracious
beak would assuredly wait in vain. Still, the ducklings are
untidy feeders, and grains of meal would adhere near the
base of the beak ; and these the guinea-fowl would pick off
with eare, till—and this was soon the case—he grew to be
independent.

There does not seem to be any marked instinctive
response to the sight of water as such. Prof. Eimer*
placed on a board a large drop of water. At first his
chicks took no notice of it; but when it was made to
tremble by shaking the board, one of the birds imme-
diately drank from it with perfect success in the well-
known fashion of adult fowls. Spalding saysf that his

* Op. cit., pp. 247, 248.
t Maemillan’s Magazine, February, 1873, p. 288, Cp. Darwin as quoted
in “ Mental Evolution in Animals,” p. 229.
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seemed to tale no heed of water in a shallow vessel. They
pecked, however, at drops on my finger-tip, or on the end
of a toothpick, and for long preferred to take it in this way
to drinking from the vessel. Presumably in the natural
state they depend largely for water on the dew-drops that
bead the vegetation. Moorhen chicks liked to take water
from my finger-tips. But when they were dipped in a
bath, by holding them in the hand and gradually sub-
merging the palm, as soon as the water reached the bird’s
body he bent down his head and drank.

It has already been noted that if food is moved about
before newly hatched birds, it more readily catches their
eye. The hen, as we may see in any poultry-yard,
lifts and drops before her chicks the grain or other food
which she wishes them to eat. Moving insects, grubs, or
caterpillars more readily attract their attention than
objects which are still, and if small are struck at. A
chick a day or so old will catch a running fly at from the
seventh to the twelfth shot. Pheasants are quite as sharp ;
but ducklings do not catch running flies so readily, per-
haps because they do not walk so well. Even protective
coloration is of little value if there is movement, so sharp
are the eyes of young birds. The caterpillar of the small
white butterfly (Pieris rap#) on a nasturtium leaf, with
which its clear green colour assimilated well, was picked
off by a moorhen chick the moment it moved its head.
Recently hatched stick insects (Diapheromera femorata),
which Professor Poulton gave me, were snapped off the
lime leaves directly they moved. Asinthe case of palatable
and distasteful insects respectively, there does not seem to
be any instinctive differentiation of response according as
the insects are armed with stings or not. That is a matter
of individual acquisition.

The following, however, is an account of one of
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the wing by a bird younger than ten days or a fortnight.
The wild duck, tame duck, and chick I had, together with
other birds, in a room, dashed repeatedly at flies which
settled on the floor. The wild duck caught one for the first
time when it was seven days old; the chick succeeded
when he was nine days old. I never saw the tame duck
successful. Nor have I ever seen a chick, pheasant, or
duckling, when only two or three days old, catch at the
first shot, even a running fly—one, that is to say, the
wings of which had been clipped. I must therefore repeat
that young birds in my experience do not show that
congenital accuracy of aim which Spalding’s observation
implies; hence his results, until they are confirmed by
other observers, must, in my opinion, be regarded as
unusual and tending to give an exaggerated view of the
inherited skill.

Secondly, with regard to the difference of behaviour
towards the fly which was swallowed, and the bee which
was thrown aside disabled. The implication is that there
is an instinctive discrimination between the edible fly and
the hurtful bee, and that, too, when these insects were on
the wing. It is possible that the buzzing of the bee made
the difference in the behaviour in the two cases; but all
my own observations are against the view that there is any
truly congenital power of discrimination. This, however,
was not Spalding’s view. He regarded a fear of bees as
instinetive, but only imperfectly so, by which it would
seem that he meant that it had not yet reached the stage
of infallible avoidance. To quote his own words, ‘the
chicks were uncertain, shy, and suspicious.” It may
be well, however, to give the whole passage. *‘ When a
week old, my turkey came on a bee right in its path—the
first, I believe, it had ever seen. It gave the danger chirr,
stood a few seconds with outstretched neck and marked
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differences are emphasized through experience. A large
fly with clipped wings was thrown among some two-days-
old chicks. Only one dared approach it, and he gave the
danger note. Presently, however, he followed and caught
it, after several failures. Shortly afterwards another was
given them; the one who had learnt by experience that
the fly was harmless and nice to eat ran and caught it at
the second shot. While small worms are picked up with
avidity, large worms are left alone by quite young birds,
and often evoke the alarm note. None of the chicks on
their fifth day dared go mear a particularly large worm.
Bits of red-brown worsted, somewhat resembling worms,
were seized with eagerness and eaten with surprising
avidity, so long as they were not more than a couple
of inches long. Of a four-inch bit the chicks were afraid,
until one, bolder than the rest, seized it, whereupon
the others chased him for the prize till he escaped to a
secluded corner and swallowed it. On their eighth day the
chicks stood timidly round a lump of sugar I had thrown in
among them, uttering the danger note, and then ran at it,
pecking rapidly and withdrawing in haste. Young moor-
hens were at first shy of large worms, but soon ate the
biggest I could find. A little pheasant which would run to
my hand for wasp larve placed upon the palm, one
morning gave the alarm note, and would not as usual jump
upon my fingers. Four or five of the grubs had stuck
together so as to form a large mass of which he was afraid!
Moorhen chicks were at first afraid of the common yellow
underwing moth and of the gamma'moth, though both were
eaten freely after I had given them dead moths.

No doubt the response to the sight of a moving
object may look at first blush like instinetive recogni-
tion. Plovers seized small worms with an avidity which
looked like an inherited recognition of natural food, but of
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is then seized by a sudden dart.” Further observations
are needed on the behaviour of turkeys to larger insects
and to bees.

Returning now to bees, I have not a single instance of
their avoidance by young birds from anything like in-
stinctive knowledge of their hurtful nature. Here is
some of the evidence. To some five-days old chicks, one
of which, bolder than the rest, would eat large flies with
relish, I threw in a bee. Most of the chicks were afraid,
as they were of large flies. The bolder chick, however,
snapped it up and ran off with it. Then he dropped it
and shook his head, wiping his bill. Probably he tasted
the poison, and was not stung; in any ecase, he was quite
lively and unconcerned in a few minutes; but he did not
touch the bee again. Later in the day I put beneath a
tumbler a large fly and a small humble-bee with a sting.
Two of the chicks ran round the tumbler, pecking at the
insects. I let the bee escape. The bolder chick seized it,
dashed it against the ground, and swallowed it without
hesitation. To another group of chicks I first gave hive
bees, which were seized, but soon let alone, and then the
droneflies (Eristalis), which so closely mimie the hive bee.
They were left untouched. Their resemblance to the bees
was protective. Later I gave drone flies again, and
induced a chick to seize one by pecking at it with my
pencil. He ran off with it, chased by others. It was taken
from him and swallowed. The other drone flies were then
left untouched, but one was subsequently eaten. Older
chicks run with a dart at a humble-bee, or a large beetle,
dash it rapidly on the ground, and throw it aside disabled.
But they will do just the same with a largish pellet of
brown paper. The mode of behaviour is congenital ; but the
object that calls it forth does not appear to be recognized
by anything like inherited memory. To some ducklings
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the experiment. But several young wasps having crawled
out of a nest containing larve and pup®, and having
fallen on to the floor, where a wild duck, a tame duck,
a chick, a guinea-fowl, and a pheasant were roaming in
search of food, the ducks at once snapped them up
and ate them. All except the pheasant (which would
not touch even largish flies) subsequently ate a large
number of the sleepy wasps, and seemed to enjoy them.
The jays also ate several, crushing them to a pulp in the
extreme point of the bill before swallowing them.

It would be wearisome to recount at length further
observations, all pointing with sufficient definiteness to
one conclusion: namely, that, though there is at first
some congenital shyness of largish active, and especially
buzzing, insects, this shyness is not congenitally par-
ticularized, and, in the long run, acceptance or avoidance
is almost entirely due to the acquired results of indi-
vidual experience. It is therefore clear, if this conclusion
holds, that in experiments on the relative palatability
of insects or larve with either warning or protective
coloration, we must not look for instinetive avoidance,
and that the results will largely depend on the nature of
the previous experience of the bird (and the same is
probably true of other animals) to which they are offered.
There are, of course, individual differences of apparently
a congenital kind. Some birds are constitutionally shyer
than others. Much also depends on the nature of initial
experience. A bird that has in early days seized a bee
with ill effects is shy for a long time, not only of bees, but
of moths, large flies, and beetles, while one which is so
stung at a later stage, is made, perhaps, a little more
cautious generally; but the main effect is a particularized
one concerning bees or the bee-like drone fly. In several
cases I have noticed that the sting, or possibly a taste
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placed in a small ““chip” box lined with cotton-wool,
and kept in the corner of the incubator drawer. So soon
as it had taken a morsel or two of food at intervals of
about thirty to forty minutes, it would energetically
thrust its hind quarters over the edge of the box and
void its excrement. Jays and other young nestlings
also show this instinctive procedure, which prevents their
““fouling their own nest’”” The excrement is enclosed
in a sort of skin, and can be lifted with a pair of forceps
without breaking this pellicle. The old birds in many
cases carry away the excrement in the bill, and drop
it at a distance from the nest. A friend of mine, who
loves birds, and has been accustomed to observe their
habits for years, noticed swallows flying in and out
of the porch of his house, and, to induce them to build,
he caused shelves to be put up there. On these shelves
swallows built their nest. He noted that the young birds,
when old enough to quit the nest and rest on the shelf,
after being fed by their parents, were nudged and pushed
until they turned round and voided exerement, which was
immediately seized by the parent bird with the tip of the
beak, carried away, and dropped outside.

Nestling jays, which were brought to me when they
were about ten days old, showed no sign of fear, and fed
greedily on what I provided, thriving well, and growing up
into fine birds. The following observation, made on the
ninth day after receiving the birds, is worth recording
as a good example of deferred instinctive , procedure.
I offered one of them a June-bug or summer chafer
(Rhizotrogus solstitialis). It was refused. The other bird
seized it at once in the bill, bent down its head, and tried
on the perch to put his foot on it. After trying this
unsuecessfully two or three times, he hopped down on to
the floor of the cage, and dropped the beetle, seized it
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anything, such as a cloth heaped up on the ground, and
use their skinny wings in a peculiar alternating hand-over-
hand fashion which is also seen in young dabchicks and in
the South American hoactzin (Opisthocomus cristatus).

This bird has, when quite young, the thumb or bastard
wing armed with a claw, a second claw being developed
on the digit of the wing corresponding to our index finger.
The nestlings crawl about almost like young quadrupeds,
and can hold on to the nest or twigs by means of the
clawed wings.*

If the skinny wing of a newly-hatched moorhen be
examined, the thumb or pollex is found to be relatively
large, and also armed ,with a claw; and though I have
not observed that this claw is of much use in climbing,
still the wings are used in a manner very different from
that which is seen in pheasants or partridges. These
birds, too, have a tendency to leap up on to one’s foot
or a low hassock (and, in the case of a little partridge, on
to my fox-terrier’s back as he lay!) which reminds one of
the way in which they climb on to the mother bird’s back.
But the scrambling up of the moorhen chick is differently
performed, with a curious hand-over-hand action. One
need hardly point out that such a mode of clambering
would be of use to the little bird under the natural
conditions of its life, and would help it to climb into the
loosely compacted nest. At a later period, when my sole
surviving moorhen was about six weeks old, he was taken
to a farm near which ran a little beck. The manner
in which he serambled up and down the bank and ran
rapidly to and fro among the rushes, threading his way
with neatness and ease, was noteworthy, since he had

* Hee J. J. Quelch, Ibis for 1890, pp. 327, 835; also W. P. Pycraft,
Natural Science, vol. v. p. 358; and Fredk. A. Lucas, ** Report of U.B.
National Museum for 1893,” p. 662, where the young birds are figured.
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It is quite possible that under natural conditions the
little chicks find the use of their legs more rapidly than
incubated birds. A writer in the Magazine of Natural History,
quoted by Yarrell, found a sandpiper’s nest* in which
there were three young chicks, and an egg through which
the bill of a fourth was protruding. * Young as they were,
on my taking out the egg to examine it, the little things,
which,” says the writer, “could not have been out of
their shells more than an hour or two, set off out of
the nest with as much celerity as if they had been running
about for a fortnight.” Other observations of like import
might readily be quoted. But enough has been said
to show that the co-ordination for walking and running is
congenitally definite.

Next as to swimming. Ducklings, a day or two old,
dropped into a tepid bath, kicked vigorously and excitedly
for a few seconds, but in a minute were swimming with
easy, rapid motion, and pecking at the marks on the side
of the bath. The movement of the legs showed great
nicety and accuracy of co-ordination. I compared a wild
duck and a tame duck, both about fifteen hours old, but
could detect no difference in swimming power. DBoth swam
at first with rather rapid strokes, but well. One, the wild
duck, while swimming kept putting its bill to the joint of
one leg, and seemed to find the presence of water awkward.
It did not, however, lift the leg, as an older bird would
have done. What struck me most in such young birds,
on the first occasion of their being in the water, was their
power of either staying in one spot, paddling rapidly, or
going ahead at a good speed, and turning readily in any
direction.

Young moorhens, taken to the bath when the down was
scarcely dry after hatching, and before they could walk

* Vol ii. p. 609, from Mag. Naf, Hist., vol. vi. p. 148,
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even seem to shrink from the water, if for some days they
are not given access to it.*

Tempted by the raft, then, my moorhen chicks tried to
scramble over the barrier, but would not attempt to dive
under it. I lifted the barrier, so as to leave half an inch
of space between it and the water, and so long as the bird
could put its beak and head through, he would make a
shift to bring the body after; but when the space was
insufficient for this, the little bird would not attempt to get
under the barrier. So all these early attempts to induce
my little charges to dive were abortive. When the last of
the brood was taken to the beck near a farmhouse on the
Yorkshire moors, I hoped he would exhibit his natural
powers as a diver; but for some time he did not do so.
One day, however, when he was about nine weeks old
and becoming pretty well fledged, he was swimming in a
narrow part of the stream, with steep banks on either side,
when an ungainly, rough-haired pup came bungling down,
and made an awkward feint towards the bird. Plop!
down he went out of sight in the twinkling of an eye; and
after a moment I saw his head appear, just peeping above
water beneath the bank. Though long deferred, here was
the instinctive activity in congenital purity and definite-
ness, and absolutely true to type, for this was the very first
time he had ever dived, nor had he ever seen any bird do so.
I take it that the failure to make him dive in the bath was,
perhaps, partly due to the unnatural surroundings—though
it must be remembered that at first he did not dive in the
beck—Dbut chiefly to my inability to frighten him, so accus-
tomed was the bird to me and my strange ways ; for his
tameness, both with myself and others, was in marked

* The same is true of the gosling. Bee Lewes's “ Problems of Life and
Mind,” Prob. i. chap. ii. § 22, note; also T. R. R. Stebbing, “ Essays on
Darwinism,” p. 73.
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so alarmed the others that they darted ouf of the hole, and
ran and fluttered down the tunnel towards its mouth. At
that point a considerable pool of water had survived the
drought, and lay in the path of the fugitives. They did
not at all appear to seek it ; on the contrary, their flight
seemed to be as aimless as that of any other fledgling
would have been in the same predicament. DBut one of
them stumbled into the pool. The effect was most curious.
When the young bird touched the water there was a
moment of pause, as if the creature was surprised. Then
instantly there seemed to wake within it the sense of its
hereditary powers. Down it dived with all the facility of
its parents, and the action of its wings under the water
was a beautiful exhibition of the double adaptation to pro-
gression in two very different elements, which is peculiar
to the wings of most diving birds. The young dipper was
immediately lost to sight among some weeds, and so long
did it remain under water that I feared it must be drowned.
But in due time it appeared all right, and, being re-
captured, was replaced in the nest.”

The hoactzin, the curious gallinaceous bird whose
powers of climbing have already been noticed, has when
young the power of swimming and diving. The nests are
built over the water, and when one of the little birds fell
into the water, Mr. Quelch observed that as soon as his
hand was placed close to it the hoactzin rapidly dived
into the dark water, in which it was impossible to see if,
and would rise at distances of more than a yard away.

Mr. Hudson tells us * that he was once examining one
of the eggs of the jacana (Parra jacana), lying on the palm
of his hand, when ““all at once the cracked shell parted,
and at the same moment the young bird leaped from my
hand and fell into the water. . . . Stooping to pick it up

* % Naturalist in La Plata,” p. 112.
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Cornish in his “ Wild England of To-Day,” * states that
he saw one, ‘* when the tide was low, and she was unable
to lead her brood fo the sea, carry them on her back, each
duckling holding on by a feather, having, while she lay
down, climbed up and ensconced themselves with the
greatest care.” The young are skilful swimmers,

It would be interesting to know whether they take to
the water instinctively ; that is to say, whether the sight
of water is in itself a sufficient stimulus to cause them
to enter the water and swim. Mr. John Watson, on
the authority of a keeper of long experience, sayst of
sheldrakes, that the ducks, immediately they were
hatched, seemed to be able to smell the salt water, and
would eover miles to gain it.” It would be of interest to
put this beyond question by direet observation. I have
not been able to experiment with ducks so fully as I
could wish. A brood of ducklings, hatched out under a
hen, which I watched some years ago, seemed to come to
the side of the pond by chance; they drank from the
water, and then some of them left it ; others waded further
in, dipping their breasts and head under, and then they
went further in and swam. Since the parent birds seem,
under natural conditions, to lead their young to the water,
it is not improbable that the instinctive tendency may not
have been ingrained in the congenital nature. But it is
a question which can only be answered by further direct
observation.

The horned or Sclavonian grebe (Podicipes auritus) has
a protective habit or instinet which is worth noting. Mr.
Proctor, quoted by Yarrell,} shot one as it emerged after
diving, ‘‘ and was surprised to see two young ones, which,
it seems, had been concealed beneath the wings of the
parent bird, drop upon the water. I afterwards shot

* P. 64, t+ “Nature and Wooderaft,” p. 102, 1 Vol. iii. p. 414.
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the direction of a beech tree, which it gracefully avoided.
It was seen for a considerable time sweeping round the
beeches, and performing magnificent evolutions in the air
high above them. The other, which was observed to beat
the air with its wings more than usual, was soon lost to
sight behind some trees. Titmice, tomtits, and wrens,”
says Spalding, “I have made the subjects of a similar
experiment, and with similar results.” * Professor Preyer
writes as follows:t ““ The young redstarts which I have
observed daily before they were fledged, receive no in-
structions for flying. But they exercise their wings in
the nest before the first attempt at flight, often spreading
them and making them whir. The first excursion is
slower than the flight of the parents ; the young ereature
flies downward, but it never hits against anything, and
after a few days the certainty of its flight is worthy of
admiration. Confidence comes with practice.”

The following experiment, to which Dr. Van Dyck, of
Beyrout, drew my attention, may readily be performed.
If a chick a day or two old be placed in a basket, held
firmly in the hand, and then lowered rapidly through the
air, the fledgeling will stretch out his little immature wings
in such an attitude as would make them break his fall were
they fully developed; or will, if he be a little older, flap
them with flight-like action, in either case showing an
instinetive response. I do mnof find that moorhen chicks
do this for some weeks, the early movements of the wings,
which are very skinny and unfledged, being, as before
mentioned, peculiar and alternating; they are held out
forwards over the back, and at the sides of the thrown-
back head, when food is offered or when they scold each

* Nature, vol. xii. p. 507.

t “The Mind of the Child,” part i. p. 239. Translated by H, W. Brown,
New York.
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fashion, with tail against the ledge. Experiments with a
second bird were to the same effect. Both seemed to be
““ feeling their wings;"” and we believed that we could see
some improvement in the art of flying even in the shorf
time that the swallows were under observation. With the
third nestling we made no experiments. When the others
had been returned to the nest, we stood back a little and
watched them, but were not prepared for what occurred.
One got up on the edge of the nest, paused a moment,
and then dived down and flew off through the outer door.
Where it alighted we could not see, but we searched all
round in vain, my fox-terrier Tony assisting eagerly in
the search—so that it must have gone some distance,
and probably alighted in a tree or shrub. The new ex-
perience of aerial locomotion was, it would seem, so
satisfactory (and one can well imagine that it would
bring with it a sense of novel and delightful power)
that it had to be repeated.

Mr. Howard, who watched the further behaviour of the
birds, tells me that the second swallow flew off about
two hours later. He searched for the truants, and after
some time found them perched on the bough of an ash
tree, fifteen or twenty feet from the ground. The old
birds, much excited, were feeding them and endeavouring
to induce them to return to the mnest; but all in vain.
They then tried to induce the third swallow to leave
the nest, but though he fluttered his wings, he ecould
not quite summon up courage to fly. By ten o'clock
the parent birds had gone to roost with their family
scattered. Early next morning, however, all three were
in the nest, and remained there all day. At about twelve
o'clock on the following morning one flew out again, and
was away till nightfall ; and later the second took wing,
though it returned at intervals during the day. It was not
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them for some minutes, and thought he would come again
and look at them, but whilst leaning over the nest, one of
them suddenly rose and flew; and all the rest followed in
the same direction, looking like thistle-down blown away
by a sudden puff of wind, and, like that, never more to
return to the same spot.

Both the jays and fly-catchers which I brought up from
quite an early stage, began to use their wings as they
hopped from perch to perch. This involved, however, but
little exercise of the power of flight, and little or no
guidance. The first time the fly-catchers were thrown into
the air in a room, they descended on to the floor in a
gentle curve. Their wings were not strong enough for
sustained and guided flight. The jays were more advanced
in development when they were first given a wider area
than their cage afforded. They flew round the room with
well-directed flight. One tried to alight on a shelf, and,
missing it, came to the ground. The other aimed for the
top of a picture, and, though it alighted awkwardly and
with some scrambling, yet contrived to maintain its hold,
and stood there panting.

Such birds as chicks, pheasants, and guinea-fowl use
the wings to assist them in running and in leaping up on
to and down from any low objects in their run. Individual
practice thus co-operates with the development of congenital
power. They appear to use the wings with some freedom
before they are sufficiently developed to sustain the weight
of the body.

These observations, now given in sufficient detail, con-
firm those of Spalding and Prof. Preyer. It is beyond
question that some birds are able, in the absence of
previous experience, to fly for considerable distances with
an accuracy which is purely congenital, if deferred. No
doubt there is some preparatory fluttering and flapping
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performance by others. And to suppose that a young
bird ean learn to fly as well as the little swallows flew,
merely by watching their parents, is to suppose that which
practical experience and the teaching of psychology alike
show to be intrinsically improbable.

There is, however, a case—perhaps one of the most
remarkable at present known—where a bird whose parents,
we may note, take no interest in its welfare, flies almost
as soon as it is hatched. This is the megapode. The
family of the Megapodide are peculiar gallinaceous birds,
of the Australian region. They deposit their eggs in large
mounds, which are heaped up by the birds for that purpose
(whence the popular name of ““ mound-birds,” or “ mound-
builders "), or in holes in the warm sand. Many hens
lay their egas in the same spot, and take no further interest
in their welfare, or that of the chicks which are hatched
from them. The eggs are of relatively enormous size, and
are laid at considerable intervals of time. From each there
emerges a young bird which is already well fledged. I
could searcely believe that the stuffed specimen Mr. Chap-
man showed me in New York was that of a bird only just
hatched. Dr. Worcester, who has had opportunities of
studying Megapodius cumingi in the Philippine Islands, in-
forms me that the newly hatched bird has often to make
its way through six feet of earth before it reaches the
surface. ““It is a common occurrence,” he says, in a
letter from which he kindly allows me to quote, ““in
digging into mounds for eggs, to meet the young birds
on their way to the surface. If not seized before they
can free themselves they will invariably escape, as they fly
actively and promptly. I once made an unsuccessiul
attempt to seize a newly hatched bird while digging in
a mound, and it flew several rods into thick brush,
escaping without difficulty.”
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that the exquisitely nice adjustments necessary for all the
varieties of bird-flight are purely instinctive. In their
finished form they are the result of practice and individual
acquisition, but they are unquestionably founded on a
congenital basis.

““As soon as he has the use of his wings,” says Mr.
Headley,* ““ a young gull may be seen for a good part of
the day busily practising. And the great proficients in
the art—eagles, vultures, storks, and albatrosses—have
acquired their skill by experimenting on all varieties of
currents.” I have no doubt that Mr. Headley is right.
One has only to watch with care the flight of birds to see
how easily, and with what nicety and accuracy, they feel
the wind and adapt their wing-spread to its force and
direction. A hawk or a gull may be seen sailing round
the coast-line or along a hill-ridge, utilizing the strong
upthrow of air which the natural obstacle produces. In a
light wind the wings of a tern or a gull are widely spread ;
but with a fresher breeze the wing is partially flexed so as
to make a more acute angle where the wing bends near
the middle of its length. Compare the way in which the
sparrow leaps from the ground and whirs off, having no
difficulty in rising, with the laboured start of the cormo-
rant or the duck, which only by much effort succeeds in
rising from the water and getting up speed. The albatross,
with all his splendid powers of flight, flaps long over the
surface of the sea ere he can rise freely; and he always
starts against the wind. Observe, again, how the lark
can rise in a vertical line from the meadow, how well he
balances his body, and how skilfully he adjusts his rapid
wing-strokes for mounting directly upwards. It cannot
be doubted that all this specialized skill in flight is
perfected by the individual not without much practice,

* “The Structure and Life of Birds,” p. 252.
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CHAPTER IV.
FURTHER OBSERVATIONS ON YOUNG BIRDS.

Our consideration of the instinctive activities of walking,
running, swimming, diving, and flying serves to bring out
the fact that, in such cases, what 1s inherited 1s a con-
genital co-ordination of motor responses under the
appropriate conditions of stimulation. Not only is there
inherited a given structure of leg or wing, but a nervous
system through which there is an automatie distribution of
outgoing currents to the several muscles concerned; so
that, without learning or experience, they are called into
play with nicely graded intensity, and exhibit complex
contractions and relaxations in serial order, thus giving
rise to instinetive behaviour of an eminently adaptive
nature.

In discussing the activities concerned in feeding, we
found that there was a similar congenital co-ordination
of motor responses for pecking at a small object within a
suitable distance. But, from the observations, it seems
that the selection of certain of these objects and the
rejection of others is a matter of individual experience.
We were not, however, prepared to found a sweeping
generalization on a limited number of observations on a
few species, and freely admitted that there may very
probably be cases where particular semsory stimuli give
rise to appropriate congenital responses ; in other words,
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chick (matters having really gone too far!) and had gently
carried it a yard or so across the room. He dropped it
at once, and looked sufficiently sheepish; but the chick
was quite unhurt, and apparently not much, if at all,
frightened, showing no fear of the dog half an hour later.
Neither chicks, pheasants, nor jays—not even the little fly-
catchers—showed any signs of dread of a kitten, nor did
chicks of an older eat.

The moorhen chicks, though not afraid of me, always
struck their odd attitude and scolded, or seemed to scold,
when I picked them up. They liked to be caressed in the
hand, and would come to my call, and their scolding as
I gently grasped them was probably only an energetic
demand for worms. They struck the same attitude before
the dog when he smelt at them; but, when he lay down,
would peck at his toes and the points of his ears with
consummate impertinence. He took one or other of them
in his mouth two or three times, but quite gently. The
one which was taken to Yorkshire came up one afternoon
when the dog was lapping from the tin which contained
the birds’ water, and pecked vigorously at his mnose,
following it up with a dab which narrowly missed his eye.
On another occasion the moorhen hopped on to and sat
on the edge of the basin in which was the terrier’s sopped
biscuit, and pecked the dog when he came for his share.
It must be mentioned that Tony is very gentle in his
ways, except where rats, rabbits, and such fair game
are concetned, and never acted aggressively towards the
birds. The moorhen was not afraid of the large gentle
sheep-dogs on the farm. But how a blundering, vigorous
puppy scared him and made him dive we remember.

While there are, no doubt, specific and individual
differences, some birds being naturally shyer and more
timid than others, there is not apparently much difference
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the alarm or danger note, as they did also when I threw
among them a large ball of serewed-up paper. Of a Java
sparrow, too, in a cage they seemed afraid. The ducks,
wild and tame alike, seemed to show any disquiet they
may have felt less markedly—perhaps because they have
no danger note which can be readily noticed. But they did
not go near the tin for more than an hour. I have omitted
to try the effect of introducing the dog to their notice for
the first time at a comparatively late period—after they
are ten days or so old. I should expect them then to show
signs of timidity ; not because he is a dog, but because he
is new and strange to their experience. For in some respects
timidity inereases with increased experience of the ways of
this wicked world.

Very noticeable is the effect on chicks of any sudden
noise—a sneeze, a clap of the hands, a sharply struck chord
on the violin, or the sudden pitching among them of a piece of
serewed-up paper. They scatter and crouch, or sometfimes
simply erouch down where they are ; the constant piping
‘“ cheep-cheep ”’ ceases, and for a moment there is dead
stillness, each bird silent and motionless. In a minufe or
g0 up they get, and resume their cheeping notes. Plovers,
when they hear a sudden noise, also crouch at once. The
effeet on pheasants is somewhat different. I have seen
them stop dead and remain silent at a sudden sharp knock
at the door. While two of them, thirteen days old, were
walking about and uttering a contented peeping sound, a
loud chord was struck on the violin. Both stopped dead;
the peeping noise ceased, and one of them who was walking
with his leg just lifted from the ground remained for half
a minute in this attitude, with neck stretched out, as if
struck quite still and mute in the attitude in which he
chanced to be when the sharp sound fell on his ears.
Then he took a few steps, and again stopped quite still for
about the same period.
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at one of the plovers, but timidly withal. In a quarter of
an hour or so they were all in happy agreement. Of my
quiet dog these little moorhens showed no fear, but of
vigorous young plovers they seemed somewhat afraid !

The following observations of Spalding’s have often
been quoted: ‘“When twelve days old one of my little
protégés, while running about beside me, gave the peculiar
chirr whereby they announce the approach of danger.
I looked up, and behold a sparrow-hawk was hovering
at a great height overhead. Equally striking was the
effect of the hawk's voice when heard for the first time.
A young turkey, which I had adopted when chirping within
the uneracked shell, was, on the morning of the tenth day
of its life, eating a comfortable breakfast from my hand,
when the young hawk, in a cupboard just beside us, gave a
shrill chip, chip, chip. Like an arrow the poor turkey
shot to the other side of the room, and stood there motion-
less and dumb with fear until the hawk gave a second ery,
when it darted out at the open door right to the extreme
end of the passage, and there, silent and crouched in a
corner, remained for ten minutes. Several times during
the course of that day it again heard these alarming
sounds, and in every instance with similar manifestations
of fear.”

With regard to the first observation, on the effect of a
sparrow-hawk overhead, it may perhaps fairly be questioned
whether the reaction was in response to the particularized
stimulus of the sight of a hawk as such. I noticed that a
moorhen chick was startled and cowered in the reeds when
some geese flew at a considerable height above him. Miss
Hayward noted a case in point. A robin, she says,* * was
piping on the edge of my veranda as usual, asking for a
bit of bacon; but when I went to the window, opened it,

* ¢ Bird Notes,” p. 105.
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they took no notice of it. Presently, however, one of the
birds pecked at its eye, and then again and again at
the tongue as it played in and out of the blind worm’s
mouth. This observation naturally leads one to surmise
that the constant tongue-play in snakes may act as a
lure for young and inexperienced birds; and that some
cases of so-called fascination may be simply the flutter-
ing of birds round this tempting object. I distinetly
remember, when a boy, seeing a grass-snake with head
elevated and quite motionless, and round it three or four
young birds fluttering nearer and nearer. It looked
like fascination; but it may well have been that each
hoped to be the first to catch that tempting but elusive
worm ! Presently they would, no doubt, be invited to
step inside,

Mr. F. Howard Collins tells me that when eruising in
the Mediterranean off the south-east coast of Spain, and
out of sight of land, during half a gale, a dove took refuge
on his yacht, evidently blown off the shore by the wind.
The bird displayed at no time any fear or alarm whatever
at the men on board, who took it into the forecastle, where
from the first it seemed quite at home, and remained there
quite contentedly, hopping about, picking up food, and
roosting, and all this although more than a dozen men
were constantly passing to and fro. No cage or restriction
was used. It remained on board some six months, until
the cruise was ended, and then was taken ashore by one
of the men, with whom it lived at least a year or more.
Whether the tameness arose from that common cause,
hunger and starvation, or from the fact that the bird
had never previously seen a man, must remain un-
known.

All these observations seem to lend support to Mr.
Hudson's contention that fear in birds is, in reference to
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on the other hand, distasteful, we must avoid the error of
a too sweeping generalization. No doubt there may be
cases in which instinctive fear is evoked at the sight of
particular objects of alarm. To deny this would be going
beyond the evidence, and would savour strongly of dog-
matizing on negative premises. Where tradition is neces-
sarily excluded, as seemingly is the case with the megapodes,
it may be that the instinctive avoidance of any rapidly
approaching animal, whether it be harmful or harmless,
is insufficient to guard the young from destruction; and
there may be ingrained in the megapode constitution
through natural selection a congenital fear of such animals.

We must now pass to the notes emitted by young birds.
Whatever may be the case with the elaborated song of
birds, which is regarded by Mr. C. A. Witchell and others
as for the most part the result of tradition and imitation,
there can be no question that the sounds emitted by many
young birds are truly instinective, and that some of them
are fairly differentiated from the first. In domestic chicks
I could distinguish at least six notes. First the gentle
““ piping,” expressive of contentment, heard on taking the
little bird in one’s hand. A further low note, a sort of
double sound, seems to be associated with extreme pleasure,
when, for example, one strokes the chick’s back and
caresses it. Very characteristic and distinet is the danger
note—a sound difficult to describe, but readily recog-
nizable. This is heard on the second or third day. If a
large humble-bee, a black beetle, a big worm, a lump of
gugar, or in fact anything largish or strange, be thrown
to the chicks, the danger note is at once heard. Then
there is the cheeping, piping sound, expressive apparently
of wanting something. It generally ceases when one goes
to them and throws some grain, or even stands near them.
My chicks were accustomed to my presence in the room,

TS







02 Habit and Instinct,

and raucous; and a * tweet tweet” of pleasure, something
like the contented note of a canary bird. At the end of a
week there seemed to be five distinguishable notes or types
of note. First a harsh “ crek crek” when asking for food,
when excited in any way, or angry; this was always
uttered in crouching attitude, with head thrown back and
the wings held out and forward, waving about in the
curious and exceedingly characteristic manner before
noted; secondly, a querulous call, expressive of discomfort;
thirdly, a sharper, quicker sound of pain, when, for
example, a moorhen’s wing was seized by one of his
neighbours; fourthly, a gentle, persistent sound of con-
tentment; and, lastly, the canary-like * tweet tweet” of
perfect contentment. That, at any rate, the harsher note
1s of suggestive value there seems no doubt; for I have
again and again seen one thrown into the characteristie
attitude on hearing the “ crek erek ™ of its companion.
That suggestive warning notes are of great value to
birds in their free life can scarcely be doubted. Miss
Haywood says,* ‘I have frequently seen a bird that was
feeding quietly at the window unaware of my presence at
the other side, turn sharply round on hearing the warning
note of the robin, and look about it for danger.” 8o, too,
it is a matter of familiar knowledge that, under natural
conditions, the various sounds made by the hen are of
suggestive value to her chicks; but how far the several
tones produce a congenitally definite response, or how far
the play of individual experiences reaches in this matter,
it is hard to say. Mr. Hudson, however, states, as the
result of personal observation, that a young bird hammer-
ing in the shell will cease in its efforts on hearing the
warning note of the parent bird. And he also states that
the warning cries of the foster-parent have no effect on

* “Bird Notes,” p. 39.
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activities. As we have seen, the line is hard to draw. In
any case, they indicate that accuracy of response, implying
great nicety of organiec mechanism, which is at the root of
all instinetive activity.

The preening of the down is definitely congenital. I have
seen a little plover, hatched in the evening, and taken out
of the incubator drawer for the first time next morning,
bend back his head and apply the bill to the down of
throat and breast. In moorhen chicks the specialized way
in which, after a bath, they wring the water out of the
fluffy down-feathers and shake it from the bill with a
little jerk of the head is noteworthy, though I have not
observed its performance for the first few days. Both
chicks and pheasants and other young birds, when they
are freshly released from the basket in which they sleep,
run with little spurts indicative of the energy accumulated
during a period of inactivity and repose; ducklings and
moorhen chicks sometimes do the same. Quite different,
however, is the little dance with which somewhat older
chicks, and especially young moorhens, greet their liberty
and the freshness of the morning air. Ducklings stretch
their necks and flap their immature wings, and then race
round in mere exuberance of spirits. And the way in
which they preen, rubbing the bill to and fro over the
breast, applying it to the tail and rubbing it and their
whole head across and along the back, notes them as
ducks to the manner born. The scratching of the ground
by chicks and pheasants is definitely congenital. They
did this in some cases on the third or fourth day, while
in others it was deferred till the eighth or ninth, the con-
ditions being closely similar, and the surface that of
newspaper with generally a little sand strewn on it. I
noticed that some seratched very vigorously on the smooth
surface of the empty tin in which they generally found
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drinking. They squatted in it, dipping their heads and
waggling their tails as usual. For some ten minutes
they continued to wash in non-existent water, the
coolness of the tin to their breasts perhaps giving them
some sabisfaction. Then I gave them water. The next
day the experiment was repeated with the dry tin. Again
they ran to it, shovelling along the bottom with their beaks,
and squatting down in it. But they soon gave up the
attempt to find satisfaction in a dry bath. On the third
morning they waddled up to the dry tin, and sadly departed.
One of my moorhen chicks, about a week old, showed, once
and once only, a slight dipping up and down of its breast
in the tin, but soon desisted; nor was he seen again to do
anything of the sort, though he and the others enjoyed
standing in the water. Some five weeks later, one of the
birds was taken to a farmhouse in Yorkshire, and, on the
first morning after his arrival, was carried down to
the beck. When he reached the part of the stream where
it ran and broke over the pebbles, he stopped, ducked, and
took an elaborate bath, dipping his head well under, flicking
the water over himself, ruffling his feathers, and behaving
as such birds do when they bathe. Each day he did the
same, with a vigour which increased up to about the third
morning, and then remained constant. Whether this was
the same bird which before made an abortive attempt, I
am not certain, but probably not. In any case, the
definiteness of the first regular bath was very marked.
When the moorhen chicks were just a month old, I
noticed for the first time the characteristic upward flick
of the tail, then still quite black and downy, the white
under tail-coverts of the adult bird not appearing (as seven
yellowish-white feathers on each side, which were spread
by the bird when specially happy) for another month.
With regard to bathing, the following observation on
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at the sides and the glass above. Any new object
introduced was carried about and curiously examined. A
wax match was soon torn fo shreds. After hopping about
with an objeet for a time, and trying to tear it fo pieces,
they would take it to a corner of the cage, and try and
hammer it in with vigorous blows of the beak. Again and
again, as it caught their eye, they would return to it,
hammer at it for a while, and then hop off. Under natural
conditions they would no doubt have buried it. Many
little, apparently instinctive, traits were observed, such as
the attitude assumed in sleeping, with the head turned,
and the bill buried in the feathers, and the lifting of the
head over the wing when they wished to scratch the head ;
but further details would only prove wearisome.

I have already, perhaps, presumed too largely on the
reader’s patience. The diary-notes—themselves selected
from a considerable body of observations recorded day
by day—may well appear in many cases to savour of
triviality. It is omly, however, by careful and minute
observation that we can hope to gauge the length to which
heredity runs. In anatomical investigations we must pay
patient attention to details of structure; and in investiga-
tions into the phenomena of habit and instinet, we must
not shrink from the labour and the expenditure of time
involved in daily and almost hourly observation, if we
would attempt to distinguish between what is inherited
in a relatively perfect condition, and what is acquired by
experience or through imitation.

Such observations as have been given in this and the
preceding chapters require to be extended to other species,
and over longer periods of time. If what is here set down
should induce others to take up a mode of investigation
which will be found full of interest, and in which much
still remains to be done, one of the objects in placing on
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very immature young emerge, or marsupials, like the
kangaroo, in which the young are brought forth in an
immature condition, and are then transferred to a pouch;
there is much difference even among the placental
mammals with which we are familiar. The day-old puppy
is far more helpless than the day-old lamb; the new-born
kitten is much more immature than the new-born guinea-
pig. And in comparing the activities, or the semsory
endowments, of the young at birth, this fact must be taken
into consideration.

The puppy and the kitten, for example, can do little
more than crawl for some days after birth, and are slow
in attaining definite and accurate co-ordination of the
hind limbs. Rabbits, rats, and mice move about in
a sprawling, feeble way; and though a rabbit a day or
two old can stand for a moment, yet when he shifts his
position he only crawls awkwardly. Cattle, sheep, and deer,
however, can stand and walk very soon after birth.
““Though both the red and fallow fawns can follow the
hinds within a few minutes after birth,” says Mr. Cornish,*
““the careful mothers hide them in the tall fern and nettles,
and it 1s only the older fawns that are seen in the open
ground or trotting with the herds. When the fawn is
born, the mother gently pushes it with her nose until it lies
down in the fern, and then goes away and watches from a
distance, only returning at infervals to feed if, or, if the
wind changes or rain threatens, to draw it away to more
sheltered ground.”

“I have had frequent opportunities,” says Mr. W. H.
Hudson,t ““ of observing the young, from one to three days
old, of the Cervus campestris, the common deer of the
pampas, and the perfection of its instinets at that tender

* #Wild England of To-day,” pp. 124, 125.
+ “The Naturalist in La Plata,” pp. 110, 111.
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it. A very common experience on the pampas, in the
sheep country, is to see a lamb start up from sleep and
follow the rider, running close to the heels of the horse.”
*“This blundering instinet is,” however, “ quickly laid aside
when the lamb has learned to distinguish its dam from
other objects, and its dam’s voice from other sounds.”
Speaking of the old native breed of sheep, which,
descended from those introduced three centuries ago, have
in great measure lost the qualities which make sheep
valuable to man as a food and wool-producing animal,
but have, on the other hand, to some extent recovered
the vigour of a wild animal, Mr. Hudson says,* ““1
have often seen a lamb dropped on the frosty ground in
bitterly eold windy weather in midwinter, and in less than
five seconds struggle to its feet, and seem as vigorous as
any day-old lamb of other breeds. The dam, impatient at
the short delay, and not waiting to give it suck, has then
started off at a brisk trot after the flock, with the lamb,
scarcely a minute in the world, running freely at her side.”
Some other mammals, belonging to different groups, are
fairly active very soon after birth. Guinea-pigs, seventeen
hours old, placed on Dr. Mills’s study table, ran so fast as
nearly to reach the edge before they were caught. Hares
are sald to run almost as soon as they are born. Mr.
Hudson, in the chapter just quoted, describes how quite
young bats were able (though they could not fly) to
““work their way upwards through the leaves and slender
twigs in the most adroit manner,” until they reached
a considerable height, ‘“when they proceeded to hook
themselves on to a twig and assume the inverted position
side by side.” If we may credit ‘‘the experienced
hunter,” whom Thunberg quotes, a hippopotamus ecalf,
only just born, escaped from the Hottentots who rushed

* Loe. cil., pp. 108, 109.
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proceeds, and the limbs gain strength, the instinetive
activity of locomotion, thus necessarily ‘ deferred,” may
manifest itself. But since the manifestation is—unlike
the deferred instinctive dive of the duck or the moorhen—
gradual, and since, under normal conditions, the gradual
development is accompanied by a good deal of individual
practice, the walking or running, though founded, no
doubt, on an instinctive basis, is not purely congenital.
It is, in part at least, the result of acquisition. The habit
is in such cases of double origin, partly instinetive, and
partly acquired. This is so in a great number of cases;
and in them it is difficult to assign their due shares to
instinet and to habit. It is just for this reason that there
has Dbeen so much diversity of opinion in the matter.
Spalding,* in combating the views of ‘that school of
psychology which maintained that we and all other animals
had to acquire, in the course of our individual lives, all
the knowledge and skill necessary for our preservation,”
went too far in the opposite direction in asserting ** that
the progress of the infant is but the unfolding of inherited
powers.” Such unfolding there is, but it is under the
guidance of individual experience. The regular flexions
and extensions of the legs, ‘‘ which appear even months
before the first successful attempt to walk, when the child,
held upright on the floor, is pushed forward,” are in-
stinctive, as Prof. Preyer 1 points out, and as Prof. Mark
Baldwin i has also shown. But under normal ecircum-
stances the walking of the child is not solely an instinctive
activity : acquisition largely co-operates. Like the finished
flight of birds, it is a joint product of instinet and aequisi-
tion. In the precocious guinea-pig instinet predominates ;

* Nature, vol. xii. pp. 507, 508.
t Preyer, op. eil., p. 271,
1 “Mental Development of the Child and the Race,” p. 82.
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to get down from the chair without first getting on its feet,
it would merely slip off. Practical men to whom I have
spoken deprecate the use of the word ‘leapt’ as totally
inappropriate.” When I suggested to a worthy farmer
that he should repeat the observation for me, his indirect
reply, ““But who will pay for the pig?” sufficiently in-
dicated what, in his opinion, would be the result of the
experiment. If any pig-breeder should read these pages,
he may perhaps be induced to try some such experiment.
As control over the limbs is gradually acquired the
locomotor activities are perfected. But here constitutional
differences are shown. DBoth at the age of three months
and in adult life, the power of motor control in the cat,
and the delicacy and accuracy of co-ordination, are greater
than in the dog; and in the adult dog they are greater
than in the adult rabbit. The control in the cat over the
fore limbs is especially marked in correlation with their
use in climbing and in seizing prey. The kitten finds it
easier to climb up than to descend. On its 101st day,
for example, Dr. Wesley Mills’s kitten, taken by surprise,
climbed a tree just at hand to a height of some thirty feet.
But it feared to desecend, and was, after a time, lowered
down at the end of a pole. A kitten in a tree, apparently
unable to come down, is not an unfamiliar sight. The
tendency to climb seems to be an innate proclivity in the
cat ; as does also its alertness in the dusk of evening. So,
too, in the rabbit, spasmodie, jerky, jumpy movements are
early seen; scratching at the surface still earlier; the
characteristic wiping of the face with the fore paws quite as
soon (second day) ; and at a later period (about the fifteenth
day) the squatting up on the hind legs, and the mode of
running characteristic of its kind. Quite different is the
scuttling run of the guinea-pig. Dr. Mills does not note
any instinctive tendency in the rabbit to burrow. But
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the guinea-pig and the rabbit agree in their rapid attain-
ment of maturity in such powers as they possess. The
ouinea-pig, very soon after birth, is able to care for itself,
and capable of maintaining an independent existence ; the
rabbit at birth is ““blind, deaf, incapable of any con-
siderable locomotive power, and, generally speaking, in a
perfectly helpless condition.” Yet, starting at such
different levels, these two animals both run so rapidly
through the early stages of the unfolding of what is con-
genital, accompanied by the learning by experience of what
is of chief value to their relatively simple life, that at the
end of three or four weeks there is * little to note by way of
further advance.” * After the first month of existence,”
says Dr. Mills, ““ comparison with the dog, cat, and allied
creatures ceases to be suggestive. The rodents are left
quite behind. They seem capable of little education,
either by man or by nature. In other words, they get
little by experience beyond that which strengthens their
instinets and emphasizes their simple psychic life.”” On
the other hand, Mr. Mann Jones has found that some
rabbits are capable of a good deal of education, and are
by no means lacking in intelligence. Of rats, too, his
experience is of a similar kind. And Mr. Drane has given
an interesting account of what may be done with the hare
as a pet.

With regard to the development of sensory power, the
guinea-pig soon after birth shows so clearly that it sees,
hears, tastes, ete., that it would be hazardous, in the
opinion of Dr. Mills, to assert that these functions do not
exist at birth. This, too, seems to be the case with the
hare. Development by use there no doubt is, but the steps
towards perfection are taken with great rapidity. The
congenital element predominates.

All young mammals seem sensitive at birth, or very
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Prof. Preyer’s experiments seem to show that young
guinea-pigs both taste and smell at a very early age—
counted by hours rather than days. With its eyes
bandaged, the little animal avoided oil of thyme and
camphor, and licked at sugar, but not at glass or wood.
Dr. Mills also found that a guinea-pig, on its first day,
sucked at a feather dipped in sugar-solution, but
turned away from one dipped in aloes. A couple of them
were put in a box with some brown sugar, peppermint rock,
salt, and camphor. They licked at the salt only once;
but they went again and again to the sugar. In the
rabbit taste and smell seemed to be well developed by the
seventh day. In the dog and cat, Dr. Mills is not pre-
pared either to affirm or deny that taste and smell are
present at birth, but if they do exist he is sure that they
are of the feeblest, are of very little use to the animal,
and play but a very subordinate part in its life during the
blind period. Still his kitten, on the second day of life,
sniffed and became uneasy when Dr. Mills rubbed his
hands well on a St. Bernard and then placed them near
the little cat’s nose. By the twentieth day smell had
become of great suggestive value in the dog.

The rabbit, kitten, and puppy are born with the eyes
closed, so that sight is impossible. In the rabbit the
eyes open on the tenth, eleventh, or twelfth day; in
the kitten, on the eighth or ninth day; and in the
puppy, on about the eleventh to the thirteenth day,
there being well-marked individual differences. The
eyes of the guinea-pig are open at birth; and af
the end of seventeen hours these precocious animals
see well and exhibit the winking reflex, This reflex is
seen feebly in the kitten on the eleventh day, in the rabbit
on the fourteenth day, and in the puppy on the fifteenth
day; in each case, that is to say, two or three days
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from the mother after two hours, concentrated water-solu-
tions of tartaric acid, soda, and glycerine, introduced into
the mouth through glass tubes, were swallowed just as
eagerly as milk and water, with vigorous sucking. He
found, too, that the empty tube, placed on the end of the
tongue, occasioned just such sucking. And he believes
that, under the influence of hunger, touch, as a reflex
stimulus, overpowers any taste-stimuli acting at the same
time. It is certainly probable that the act of sucking is
a reflex started by the appropriate sense-stimuli, and, as
such, is of a purely congenital nature. But what leads the
infant to the nipple of the mother’s breast, or the new-
born animal to the teats of its dam ? In the case of the
human infant, it finds its way very imperfectly and in-
adequately, being, under ordinary circumstances, guided in
its random efforts by the mother. Prof. Preyer believes
that, in the case of animals, they are at first guided to the
teats by the sense of smell. He states that puppies,
rendered incapable of smell by the severance of the
olfactory mnerve, could no longer find the mother’s teats
so long as they were blind. They crept about on her belly,
trying to suck everywhere. Blind puppies in the normal
state, on the other hand, find the teats at once. Dr.
Mills, however, expresses a different opinion as the result
of his observations. ‘I have not changed my opinion,”
he says, ““as expressed in my first paper on the dog,
that the puppy, and, I will now add, the kitten, find the
nipple of the mother by touch rather than smell, and
that they are drawn towards the belly of the mother by
the warmth of the part.” This also is the opinion of
Mr. Mann Jones. ‘“So far as my observations go,” he
says in a letter from which he kindly allows me to
quote, ““I am inclined to think that the heat of the
mother’s belly determines the approach of the young to
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have died if assistance had not been given ; and she had
seen many instances where the teat had at length to be
placed in the mouth of the young pig to prevent starvation.

““So far as I have been able to observe, the direct
action is most ready where the difference between the
temperature of the mother and that of the atmosphere
is greatest. Young pigs, pups, and kittens are impelled
towards the mother by the irregular action excited by the
difference of temperature much more decidedly when it
1s great.”

We are considering, it must be remembered, the very
beginnings of this activity which is of such essential im-
portance to the young mammal. There can be no question
that experience plays its part in the further development of
the act; and that here, as elsewhere, practice makes
perfect. Whether the gentle rhythmic pressure of the
fore paws on the mammary glands is partly instinetive,
it is difficult to say. No doubt experience renders the
act more effectual. Darwin believed that a habit of such
rhythmie pressure is engendered. We may often see a
kitten or older cat gently pounding at a cushion as she
lies dozing and purring.

To revert to the initial establishment of the behaviour
characteristic of the suckling ; in the absence of further
evidence, we may perhaps accept the view that the young
are drawn to the mother by the sense of warmth, and
come in contact with the teats either as the result of
random movements and vague attempts to suck something
(other parts being often sucked as well as the teats), or in
response to stimuli affecting the sense of smell, or through
some external guidance.

The suggestive value of smell is of great importance
both to animals of the hunting type, such as the dog or the
cat, and of the hunted type, such as the rabbit; and it is
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older if not accustomed to °badger,” as the result of
keeping bad company.”

There can be no doubt that the mode of response
—the opening of the mouth, the guttural hiss, followed,
if the disturbance is yet stronger, by an explosive
““ gpitting "—when the kitten is startled or affected by a
strongly disturbing stimulus is congenital and eminently
characteristic. That it is called forth in a kitten when
it is a few weeks old (and accompanied by an equally
characteristic arching of the back and raising of the fur)
on sight of a dog, especially one approaching her, is
a matter of familiar observation. But I have seen the
same response to a large rabbit. In kittens of this
age—say three weeks to a month—I have not found
that the smell of the hand, after fondling a dog and
getting the dog to lick it, evokes more than a curious
sniffing. Even if the smell of a dog call forth instinctive
behaviour, accompanied by emotional disturbance, this
must be regarded as an organie response, accompanied,
indeed, by certain conscious states affording data to ex-
perience, but not reviving those purely mythical states of
consciousness spoken of as ancestral memories. To say
that through smell a kitten “ knows its enemy even before
it is able to see him,” is to put the matter picturesquely,
but not satisfactorily from the point of view of scientifie
interpretation. At most there is a congenital response
of a useful kind, at once anticipating the results of ex-
perience and affording a basis for experience to work
upon.

In any observations on instinetive antipathy, all
influence of the parent must be excluded. I once carried
a blind puppy to a litter of kittens to see if they would
show signs of such antipathy, the cat being away. Not
getting any response, much to my surprise at that time,
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conceivable, as the language of some writers would seem
to imply. Each day of this kitten’s life showed me a
progress dependent on experience, and the same applies
to the dog ; but I must add that, for the first eight or ten
weeks, the kitten seemed to get the most out of its ex-
perience.” Of course, the development of experience is
in accordance with, and in large degree determined
by, the innate character of the animal. This, too, is fully
realized by Dr. Mills; for he says, in commenting on
and comparing the diaries of the pure-bred dog and the
mongrel, that ‘“ heredity is, was, and ever will be stronger
than environment.” The hereditary factor in the de-
velopment of acquired experience must never be for-
gotten.

But though, as Dr. Mills says, in an intelligent animal,
there come after a while to be ““ almost no pure instinets,”
that which was given as instinet having been utilized,
modified, and adapted through experience and acquisition,
yet the fundamental distinetion between that which is
congenifal and instinctive, on the one hand, and that
which is aequired through individual experience, on the
other hand, remains unaltered. Nor does the fact that
all acquisition is rendered possible by an innate faculty
for acquiring—nay, more, for acquiring in this way or that
in accordance with hereditary character—diminish a whit
the value of the distinction. The instinctive action is
prior to experience; the acquired action is due to expe-
rience. And this distinction holds, no matter how hard
it may be to decide whether this action or that is in the
main instinetive or in the main acquired. The final
products of individual development may be, and no doubt
generally are, of twofold origin, partly instinctive and
partly due to acquisition ; but this, I repeat, does not in
any way serve to annul the distinction between the
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coat, it was no easy matter for them to climb, even with
the good foothold that it afforded. It was evident that
they had never ventured so far as the outside of their nest ;
and up to that time they certainly could have had mo
opportunity of making the acquaintance of the ground,
which lay far below them, and concealed from the nest by
a screen of thick branches.

““When I had brought them home, starvation seemed
to threaten them, for they did not know how to eat solid
food, nor would they lap milk. To overcome this difficulty,
I improvised a nursing-bottle by putting a quill through a
hole in the cork of a small wide-mouthed bottle, which
I filled with a mixture of cream and hot water. This they
took to readily. After a few days they learned to drink
milk from a saucer, and gradually, through bread and
milk, they were introduced to more solid viands.

‘““ After they had lived some time on such food as bis-
cuits and bread-crusts, I gave them one day some hickory-
nuts, one of the staple articles of diet of an adult grey
squirrel, whose powerful teeth take but a few moments to
penetrate the thick, hard shells. They examined the nuts
attentively, evidently looking upon them as unusually
interesting novelties, and at last the more enterprising of
the two set to work on a nut, as if he wished to find out
what prize it might contain. With hitherto unexampled
patience he laboured over it, until at last, after more than
half an hour's diligent gnawing, he gained access to the
kernel. With a few days’ practice they acquired skill and
speed in extracting these hard-shelled delicacies ; and after
that they lost all interest in such things as biscuits, and
hickory-nuts formed the principal item on their bill of fare.

““ These squirrels were often taken from their cage for
hours at a time, and given the freedom of a room. Here
they got abundant exercise, climbing and jumping over the
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from their parents they mnot only had never seen the
operation of burying a nut, but were totally unacquainted
with the properties both of earth and of nuts.”

In this case the untaught instinctive procedure is all
the more marked since it effected no good purpose. So
far as it goes, too, it would seem to be pure congenital
whisky undiluted by the water of experience. On the
other hand, the way in which Dr. Mills taught his kitten
habits of cleanliness is an equally instructive object-
lesson in aecquisition through association, accompanied,
however, by some instinetive traits, such as the pawing of
the sand.

I have drawn largely on the observations which Dr.
Mills has placed on record in the papers to which reference
has been given. Let me assure the reader that much
remains of equal interest and importance. The diaries
should be carefully read by all students of animal habit
and instinet. Especially interesting are the observations
on the so-called ““ play instinet,” the outcome of an excess
of vital energy finding expression in varied activities, all
of them more or less directly correlated with those which
are of importance in subsequent life, and giving oppor-
tunity for the development of the motor control so essential
to that life. Interesting, too, is the marked effect on
development of allowing a mongrel puppy, hitherto brought
up in comparative seclusion, to mix with other dogs.
““His advancement was literally by leaps and bounds.”
The less social nature of the kitten, so far as members
of its own kind were concerned, is also noted. ‘‘The
behaviour of one kitten,” says Dr. Mills, “has less
influence on the others than that of one puppy on its
fellows.” The length of time required by the kitten—
much more marked than is the case with the puppy—to
learn how to lap milk successfully, and, later, to eat
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CHAPTER VI
THE RELATION OF CONSCIOUSNESS TO INSTINCTIVE BEHAVIOUR.

Tuere is scarcely anything more wonderful in the whole
range of biological phenomena than the series of changes
which take place during the incubation of the egg. On the
surface of the central mass of yolk, when the egg is laid,
there is a little patch of somewhat lighter colour. Placed
under the hen, or in the drawer of an incubafor and kept
at a temperature of about 104° Fahr. for three weeks or
g0, such a transformation oceurs that there emerges a little
chick which, in about twenty-four hours, will be actively
pecking at small objects, selecting some and rejecting
others. Unless we are prepared to assert that birds are
throughout their lives unconscious automata, mere machines
of marvellously cunning make, we must regard the little
chick, a day old, that is every moment gaining fresh
experience of the world into which it is born, as endowed
with consciousness. It not only seems to feel, but to shape
its actions in accordance with what it has already felt in
the few hours of its active life; seeking the repetition of
certain experiences and avoiding the recurrence of others.
It appears to be guided by some such conseiousness as
that by which we too are guided in our own actions. The
consciousness may lack much of that complexity which
human consciousness presents; it may be wanting in
certain features which for us are distinetive; it may be
altogether more naive and rudimentary. But it suffices
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reason to suppose that the sequence is in any material
respect guided by such accompanying sentience, if it exist.
It is just because the actions of the chick do seem to be
guided by the results of experience, that we may fairly
infer the presence of effective consciousness.

We have reason to suppose that this effective conscious-
ness accompanies the functional activity of the higher
brain-centres, probably those of the superficial layer or
cortex of the cerebral hemispheres. These are in connec-
tion with certain other nerve-centres, the lower brain-
centres, and those of the spinal cord; and these, again,
with various parts of the body through the intervention of
nerve-fibres, which are divisible into two great groups—the
afferent nerves, which transmit currents inwards from the
several parts of the body to the nerve-centres; and
the efferent nerves, which transmit currents outwards from
the nerve-centres to the several parts of the body.

Now, it is the business of the lower centres to co-
ordinate the functional activities of the body by means of
outgoing currents along the efferent nerves; and this co-
ordination, effected by the lower centres only, sometimes
reaches extraordinary complexity and delicacy. It would
seem, however, that their co-ordinating influence lies
wholly within the sphere of organic and physiological
action. There may be sentience, in the sense above alluded
to, but there is no effective consciousness. The co-
ordinating activity of these lower centres, in so far as it
is not guided and controlled by the influence of the higher
centres with their accompaniment of effective conscious-
ness, we may describe as automatic ; and we will restrict *
the phrase *“ animal automatism " to organie activity that

* 1 say * restrict,” because Prof. Huxley has used the phrase in a far
broader sense. For a discussion and eriticism of his nsage, see the Monist for
October, 1896.
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If completely automatie, it may be either—

A. Accompanied by conselousness.

B. Unaccompanied by consciousness.

Combining these and stating them in a more convenient
form for the purpose of discussion—

1. The chick may be an altogether unconscious
automaton.

2. It may act under the guidance of consciousness, and
not altogether automatically.

3. It may act automatically, but its automatic response
may give rise to consciousness, in the light of which its
future action may be guided and controlled.

Let us assume, to begin with, that the first possibility
expresses the facts of the case, and that the chick is, so.
far as the activity in question is concerned, a completely
unconscious automaton. It may be conceded that the first
peck can be quite adequately explained on this view ;
response following stimulus under conditions which are
purely organic and wholly within the sphere of the merely
automatic co-ordination of the lower centres. It may,
indeed, be urged that it is not reasonable to suppose that
the chick pecks at the grain without seeing it, and this
implies the presence of consciousness. But, in the first
place, we are not in a position to affirm that there is
anything more than a physiologieal stimulus of the retina ;
and, in the second place, even if we were, it would still be
conceivable that, though the incoming effects of the refinal
stimulus give rise to the sight of the grain, the outgoing
nerve-currents whieh call the muscles into co-ordinated
activity (and it is this co-ordinated response that con-
stitutes the instinetive activity as such) are mnot only
automatic, but unconscious. Indeed, there is much to be
said in favour of the view that the outgoing nerve-currents,
and the molecular processes in the lower nerve-centres to
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extravagance be interpreted as unconscious; for only by
appealing to consciousness can they be thus guided.
Hence we seem forced to reject the hypothesis of
unconscious automatism on the grounds that the activi-
ties in question do afford data to experience, can be
modified, and are therefore subject to voluntary control,
by giving rise to sensations and feelings which enter into
the conscious life of the chick.

Let us assume, then, in accordanee with the second
possibility, that the very first peck is carried out under
the guidance of consciousness. Now, guidance and control
are based on previous experience. A chick, for example,
will seize the first soldier-beetle he meets with; but
after one or two trials of this distasteful morsel, though
he may run towards one, if he catches sight of it moving
at some distance from him, he checks himself so soon
as he sees clearly what it is. He controls his tendency
to peck at it in the light of his previous experience of
its unpleasant taste. It is clear, however, that the first
time a chick pecks there is no individual experience in
the light of which the activity can be guided or controlled.
Hence we can only admit the second possibility on the
hypothesis that experience is inherited. @ But though
it is quite conceivable that the effects wrought by
experience are transmitted in some way, at present un-
explained, through heredity—that, for example, the
acquired skill of one generation may become congenital
in the next—this is something very different from the
inheritance of experience itself. Unless we are prepared
to admit some form of metempsychosis; unless we believe
that the individual remembers that which happened to
its parents or grandparents ;—we must hold fast to the
fact that the conscious experience of the individual is
limited to the events of its own lifetime. Remembering,
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secondly, from the organs concerned in bodily movements ;
and, thirdly, from the heart, blood-vessels, skin, lungs,
glands, digestive organs, and so forth. Thus we have
(1) special sensations, (2) motor sensations, and (8) visceral
sensations, all of them experienced through the inter-
vention of incoming mnerve-currents which reach the
higher brain-centres whose activity is accompanied by
consciousness. Now, in the case of the first peck, there
are, to begin with, the initiating sensations of sight;
and, secondly, the motor sensations due to the performance
of the act of pecking. There may be visceral sensations
as well, but these do not now concern us. When we
say, then, that the first peck, though it is an organic and
automatic response, nevertheless affords data to con-
sciousness, we mean that the act of pecking yields to
consciousness motor sensations already combined in
complex groups, and due to incoming currents from the
organs econcerned in this particular kind of movement.

A further statement of the matter from the physio-
logical point of view may serve to make the conception
clearer. We have seen that what is unquestionably
inherited, and what is, therefore, an essential feature in
all instinetive response, is motor co-ordination. A
stimulus gives rise to a commotion of some sort in the
cortical region of the brain, and this is accompanied by
sensation, say of sight. It also gives rise to a com-
motion in the lower brain-centres, or in some cases
those of the spinal cord, such as to cause the automatic
distribution of outgoing currents along efferent nerves
to certain motor organs,—those concerned, for example,
in pecking or in swimming. And these outgoing eurrents
are so nicely and delicately ordered and graded in intensity
as to produce just the particular movements required.
This is the inherited motor co-ordination, probably a
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The net result of our discussion of the matter is there-
fore this, that on the occasion of the first performance
of an instinetive activity the co-ordination involved (and
it is sometimes quite elaborate) is automatic, and cannot
be regarded as under the guidance of consciousness; but
that the carrying out of the activity furnishes data to
consciousness in the light of which the subsequent per-
formance of a like activity may be perfected, or modified,
or checked. From this it follows that only on the
occasion of its first performance does such a congenital
activity present itself for our study in its instinetive
purity. For on subsequent occasions it is more or less
modified by the results of the experience acquired by the
individual. It then possesses acquired elements iIn
addition to those which are congenital and instinctive ;
and when such acquired modification is rendered stereo-
typed and uniform by repetition, it is, so far as thus
modified, a habit. In such organisms as birds and young
mammals, therefore, instinets are to be regarded as the
automatic raw material which will be shaped and moulded
under the guidance of consciousness into what may be
called instinci-habits, if by this compound term we may
understand activities founded on a congenital instinetive
basis, but modified by acquired experience.

In the ecase, too, of such an instinetive procedure of the
deferred type as that presented by the diving of a young
moorhen, though, on the first occasion of its performance
the congenital automatism predominates, yet it is difficult
to believe, and is in itself improbable, that the individual
experience of the young bird does not, even on the first
occasion, exercise some influence on the way in which the
dive is performed. If we desire to reach a true interpre-
tation of the facts, we must realize the fact that an
activity may be of mixed origin. And if we distinguish—
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former, being, it would seem, the more deeply ingrained in
the mental nature, lying far nearer to automatism than the
latter, the deliberate act. And many of us have often a hard
struggle to hold in check, by the exercise of our better
judgment, the impulsive tendencies which are natural to us
through inheritance or the forece of acquired habit. A
heightened emotional state, such as that of anger or fear,
desire or irritability, is often a predisposing condition to
impulsive action. The dipsomaniac experiences recurrent
periods when his whole being seems to crave for that which
he knows is ruining him body and soul. He passes the
open door of a public-house where he sees a man raising a
glass to his lips; the added stimulus in this eritical state
is too much for him. He yields to the impulse, calls for
brandy, and gulps it down. Given a state of craving or
emotional excitability; given an opportunity for its satis-
faction; the impulse, I take it, is the immediate
accompaniment of the organic conditions of the moment ;
when the organic tension accompanied by the somewhat
indefinite states of consciousness we term, according to its
intensity, a need, want, or craving, is reinforced by a
definite stimulus prompting to its immediate satisfaction.
Now the impulse, if this brief sketch of its nature be
correct in outline, is essentially an internal state which
prompts us to the performance of certain actions. It is
the antecedent on which the actions themselves are eon-
sequent. The performance of the action—such as the blow
struck by an angry man—is not to be regarded as the
cause, but as the result of the impulse. And in us the
term impulse is applied to the psychological condition of
the moment ; it is a state of consciousness. But it is one
that has certain organic accompaniments, and is the
outcome of physiological conditions. And since, in a
consideration of instinetive behaviour, the psychological
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consciousness due to an afferent backstroke from the
incipient innervation of the organs concerned in the
response ; and then there succeeds the consciousness which
accompanies the actual carrying out of the automatic
response by which the general discomfort, and the
particular effects of the stimulus, are relieved by an
appropriate motor act and its consequences. This again,
on our interpretation, is afferent in origin. Now impulse
may perhaps be fairly regarded as the condition immedi-
ately preceding the actual response which restores stability
after the preceding instability generated by a special
stimulus acting upon an organism already unstable
through the general effects of a want; such condition
being, I repeat, afferent in origin. To put the matter
more generally, we may say that such an impulse is
the tendency of the organism to satisfy its immediate needs
and to fulfil the conditions of its being ; and that accord-
ing as this tendency is checked or realized, we speak of
the thwarting or the satisfaction of impulse.

It is right, however, to warn the reader that the term
““impulse,” like many other terms in psychology, is used in
different senses by different authors. The impulse of
which we speak is sometimes spoken of as blind impulse—
the Trieb of German authors. It is right also to repeat
that in the case of the initial performance of an instinective
activity the presence of any such conscious impulse 18
hypothetical. On the other hand, that the organism under
the influence of a stimulus or complex group of stimuli is
thrown into a state of unstable equilibrium, and that
stability is reached through the appropriate response, seem
to be legitimate inferences from the observed facts. And
perhaps the safest statement that we can make with
regard to the subjective accompaniment is that, if there be
such an accompaniment, it may take some such form as
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we have above described as impulse. If we understand
then by impulse an organic tendency which may have a
conscious accompaniment, we shall have gone as far as
seems at present justifiable in going, where instinetive
behaviour is concerned.

It now only remains to say a few words concerning the
relation of the acquired automatism of habit to the con-
genital automatism of instinet. When we say that some
oft-repeated habit is carried out automatically, we mean
that it is done without conscious guidance and control.
The cerebral cortex with its concomitant consciousness has
somehow left the impress of its control, uniformly exercised
in certain specific ways, upon the automatic mechanism.
How this is effected we do not know. But the fact is a
familiar one. Many actions which at first require our fully
conscious guidance and control pass, through frequent
repetition, into the condition of automatic acts generally
accompanied by consciousness as an adjunct, but some-
fimes performed unconsciously. They have become merely
organic responses conscious or unconscious. They conform
therefore to our definition of automatic acts as those which
are performed without the immediate and effective inter-
vention of those molecular changes in the cerebral cortex
which are accompanied by consciousness.

Whether in the case of automatic actions of the
acquired type the channels of nervous discharge in the
brain still run through the cortex, or whether by a process
of ““ short-circuifing "’ they are restricted to the lower brain-
centres, it is impossible at present to say. If we knew
with anything approaching certainty what special parts of
the cortex are concerned in the essentially controlling
process, it might be possible to decide between these two
views. Unfortunately we do not. All that can be said,
and that with as much confidence as is permissible in such
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a difficult matter, is that whatever parts of the cortex (or
other region of the brain) were concerned in effective
guidance and control are, in the automatism begotten
of habit, so concerned no longer.

As in the case of the congenital automatism of instinet,
80, too, in the case of the acquired automatism of habit,
the stimulus or group of stimuli produces a state of
instability, the restoration of stability being effected by the
performance of the habitual activity. If we apply, as above
suggested, the word ““impulse™ to the tendency of the
organism to pass on the application of a specific stimulus’
from the relative instability of a need or want to the
relative stability of satisfaction, we have in the case of
acquired automatism an habitual impulse answering to the
instinetive impulse. When such a tendenecy is in any way
checked or thwarted, the preliminary state of instability.
would seem to be thereby inereased or emphasized, and
the impulsive tendency is pari passu augmented. A very
acute thinker and able writer — Mr. Henry Rutfgers
Marshall—goes so far as to say that ‘ the word ¢ impulse’
ig in general use to indicate those phases of conseciousness
which are produced by the inhibition of instinetive
activities that have been stimulated by the presence of the
objective condition that usually calls them out, but which
for one reason or another are not at once realized.” * In
this I think Mr. Marshall goes too far. The impulsive
tendency is indeed emphasized and augmented ; but to say
that it is produced by the inhibition appears fo be an over-
statement of the case.

In conclusion one may picture the organism starting
with a certain amount of congenital automatism of the
more or less definitely instinctive type, and passing on to
reach a certain amount of the acquired automatism of

* Nature, vol. lii. p. 180,
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CHAPTER VII.
INTELLIGENCE AND THE ACQUISITION OF HABITS.

WaeN a drill-sergeant takes in hand a number of raw
recruits, he has to keep a vigilant eye on the actions
of each, checking useless, misguided, or mistaken activity
in this direction, eliciting more prompt and vigorous
response to his commands in that direction, making the
men aet, not as isolated units, but as constituent members
of a corporate body, and aiming throughout at that
co-ordinated action on which their future efficiency will
depend ; so that, when they take their places in the ranks,
each may be ready to perform his own part in due sub-
ordination to the ecombined action of the whole, without
faltering and without hesitation. The men are duly
organized into squads, companies, battalions, and so on;
and thus we have a disciplined army with its brigades,
divisions, and army corps; with its artillery, engineers,
cavalry, and infantry ; with its intelligence, commissariat,
and medical departments, each with distinctive responsi-
bilities, and under its own especial officers; the whole
capable of the most varied and yet most orderly evolutions
at the will of the commander-in-chief.

It is the function of consciousness, represented in the
flesh by the cerebral cortex, to drill and organize the active
forces of the animal body in a somewhat analogous manner.
But when it enters upon its duties, consciousness finds
that a considerable amount of the drilling has already been
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beings, themselves capable of directing and controlling
their own actions. DBut consciousness as drill-sergeant
is dealing with automatic movements or activities,
instinetive or random as the case may be, themselves
incapable of self-guidance. What the analogy here serves
to illustrate is this : that neither drill-sergeant, on the one
hand, nor consciousness, on the other, can directly produce
the activities which are dealt with. The activities must
be given. All that can be done is to stimulate some fo
increased energy of action, and to check or repress others.
And just as the drill-sergeant must vigilantly watch
his men, since he is dependent on such observation for
information as to the correct performance of their
actions, so, too, is consciousness entirely dependent on
the information received through the incoming channels
of afferent nerves for the data upon which its guidance,
through the exercise of augmentation and inhibition,
is based. Further, just as the superior officer has
to bring into due relation the evolutions which are
carried out under the control of subordinates, so does
consciousness correlate the data received through many
groups of afferent nerves, and co-ordinate a number of
varied activities into a more or less definite course of
behaviour. It is true that the analogy here again to some
extent fails, since the drill-sergeant and his superior
officer are separate individuals, while consciousness is
continuous, and is drill-sergeant and superior officer rolled
into one. But though this continuity of consciousness
remains unbroken, we have abundant evidence, in the
course of our own experience, that, during the gradual
establishment of the supreme conscious control of the
bodily activities, the regulation of details of active
response is step by step relegated to sub-conscious
guidance, which, though constantly in touch with, requires
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as to its essential importance in the more primitive
psychology of such animals as young birds. When chicks
learn rapidly to distinguish between the caterpillars of the
cinnabar moth and those of the small white butterfly, so
that they gobble up the one without hesitation and avoid
the other without fail, they give the plainest intimation
that an association has been formed in each case
between appearance and taste. Prof. Preyer notes
that his chicks rapidly learnt to associate the sound
of tapping with the presence of food. I have already
described how one of my chicks, which had but recently
learnt to drink, standing in its tin, subsequently stopped
as it ran through the water in such a way as to lead one
to infer that wet feet had become associated with the
satisfaction of thirst. Young pheasants seemed to associate
water with the sight of a toothpick, on which I gave them
some drops. Ducklings so thoroughly associated water
with the sight of their tin that they tried to drink from it
and wash in it when it was empty, nor did they desist
for some minutes. A moorhen chick, for whose benefit we
had dug up worms with a spade, and which, standing by,
jumped on the first-turned sod and seized every wriggling
speck which caught his keen eye, would soon run from
some distance to me as soon as 1 took hold of the spade.
There is no need to multiply instances. The study of young
birds is an impressive lesson in association psychology ;
and one daily grows more convinced of the importance of
association in the acquisition of experience of this homely
and elementary but essentially practical kind.

But it may be said that though association is unques-
tionably important, yet its efficiency in the guidance of
action depends upon something deeper still. Granted
that, in a chick which has first seen and then tasted a
nasty morsel, an association is formed between sight and
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ancestors. DBut if the cortical augmentation and inhibi-
tion are founded in heredity; and if this augmentation
and inhibition form the basis upon which all acquisition
and all control are based; what becomes of the distinetion
between instinctive and acquired activities ? What, of
that between automatic and confrolled behaviour ?

Let us look again at the facts which we are endeavour-
ing to interpret. A chick sees for the first time in its
life a einnabar caterpillar, instinetively pecks at it under
the influence of the visual stimulus; seizes it, and under
the influence of the taste-stimulus instinectively shrinks.
So far we have instinet and automatism. Presently
we throw to it another similar caterpillar. Instinet
and automatism alone would lead to a repetition of
the previous series of events; seeing, seizing, tasting,
shrinking. The oftener the experiment was performed
the more smoothly would the organic mechanism work,
the more definitely would the same sequence be repeated—
seeing, seizing, tasting, shrinking. Is this what we
actually observe ? Not at all. On the second occasion
the chick, under the influence of the previous experience,
acts differently. Though he sees, he does not seize, but
shrinks without seizing. We believe that there is a revival
in memory of the nasty taste.” And iIn this we seem
justified, since we may observe that sometimes the chick
on such occasions wipes the bill on the ground as he does
on experiencing an unpleasant taste, though he have not
touched the larva. The chick, then, does not continue to
act merely from instinet and like an automaton. His
behaviour is modified in the light of previous experience.
What, then, has taken place in and through which this
modification, born of experience, is introduced? In
answering this question we disclose the essential feature of
the distinction we have all along been drawing—that
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habits which are acquired as opposed to those which are
congenital ; and on it depends, as we shall hereafter see,
the whole of mental as contrasted with merely biological
evolution.

Let us be quite clear as to what is here meant by
conscious selection. By it is meant, that activities are
determined by the associative effects produced in conscious-
ness; or, in other words, that they are due to experience.
The organism that profits by experience, avoiding this
because it has been found unsatisfactory, and choosing
that because previous tfrial has shown it to be good,
exercises conscious selection.

The foundations of animal intelligence * rest on indi-
vidual choice or selection, which in turn is dependent
upon association, and the suggestion it renders possible.
For how could a chick learn to avoid cinnabar caterpillars
if the sight of their black and golden-ringed bodies had not
become associated with their distastefulness, and that so
intimately and with such a nicety of mechanism that the
instinetive tendency to peck at any small object at suitable
distance is arrested by the restraining impulse due to the
associated taste? A single experience is often sufficient to
establish an association. I noticed that one of my seven-

* The reader may be referred for a comparison of the * mentality of the
higher animals” with that of man to Lecture xxiv. in Professor Wundt's
“ Lectures on Human and Animal Psychology.” “The criterion of ®in-
telligent * associative action and of intelligent action proper [that to which
I should restrict the term ‘rational, and ‘intellectual’], can,” he says,
“only be this—that the effect of association does not go beyond the
connection of particular [or at most ‘generic’ as distinguished from
¢ general’] ideas, whether directly excited by sense-impressions, or only
reproduced by them, while intellectual activity in the narrower sense of
the word presupposes a demonstrable formation of concepts, judgments, and
inferences, or an activity of the constructive imagination” (Eng, Trans.,
p. 357). In Professor Wundt's opinion, in which I eoncur, “the animal
actions which border most elosely on the realm of human understanding give
us no warrant for inferring the existence of true concepts, judgments,
and [logical] inferences " (ibid. p. 359).
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time inadvertently lift, the latch? He, too, after a while
profited by the fortunate results of an originally fortuitous
experience, and now opens the gate whenever he wants to
do so. At any rate, using the word as a technical term
for behaviour based on direct association, this profiting by
individual experience is of the very essence of intelligence.
No doubt important conditions to the intelligent over-
coming of difficulties are persistency and varied effort.
I have noted this again and again in the case of young
birds. It was especially noticeable in jays. Every
projecting bit of wire or piece of wood in their cage was
pulled at from all points, and in varied ways. Every
new object introduced into the cage was turned over,
carried about, pulled at, hammered at, stuffed into this
corner and into that, and experimented with in all possible
ways. BSuch persistency and varied effort affords to in-
telligence abundant material from which some fortunate
and helpful association may arise.

Dr. Mills, in his diary of the kitten,® deseribes how
persistent were its efforts, from the twenty-sixth to the
twenty-eighth day of life, to get into some partially filled
boolk-shelves, even when the entrance was barred up.
“The history of the kitten’s whole bearing towards the
book-shelves has been to me,” he says, “a most in-
structive one. I have never witnessed such perseverance
in the accomplishment of an object in any young animal
—not excepting the child. It seemed that the greater
obstacles the greater the efforts the kitten put forth to
overcome them —behaviour that we usually consider
especially human, and ever an evidence of unusual
strength of character.”

No doubt there are well-marked variations in this
innate persistency and experimentalism, if we may so

* Trans. Roy. Soe. Canada, 2nd series, vol. i, sect. iv. pp. 197, 210.
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memory that the profiting by experience is made possible ?
There can, of course, be no objection to ascribing the facts
to memory. DBut let it be clearly noted that the memory
is of such a kind that this suggests that; it is just the
connection by means of which #his and that are linked
together, so that this revives that in memory, to which the
term ‘‘ association ” is applied.

What, then, we may now ask, is the relation of ex-
perience to impulse ? In reply to this question, we may
say that the congenital impulse may, through experience,
be confirmed, modified, or held in check; and that such
confirmation, modification, or inhibition gives rise to an
acquired impulsive tendency. Let us, however, look a
little more closely into the nature of this acquired im-
pulsive tendency. It is not going too far to say that every
bit of practical experience leaves the organism something
different from what it found it. The chick that has had
experience of the nastiness of the cinnabar larva is
neither organically nor impulsively what it was before
the experience. It is an organism with different reactive
tendencies. And the difference is due to acquisition. ILet
us state this in terms of the conception of impulse
which has already been formulated. Impulse, I said, is
the tendency of any organism to satisfy its needs and fulfil
the conditions of its being. Now, the chick comes into the
world with certain congenital impulses, certain tendencies
to satisfy its congenital needs and to fulfil the inherited
conditions of its being. DBut at the touch of experience
its needs are modified or further defined ; the conditions of
its being are no longer what they were, for they too have
undergone modification or further definition. On the con-
genital basis has been grafted an acquired disposition.
When new stimuli come there is an impulsive tendency
to realize, not the old being, the conditions of which were
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contrast with the stereotyped stupidity (as it appears to
us from its relative lack of plasticity) of the ordinary hen.
And even with human beings there is at least some truth
in the sigh with which the philosopher regarded the
bright and active Eton and Harrow boys at Lords’, when
he remembered that, ere many years had passed, they would
become mere bishops and members of parliament. But
there always remains, it must be noted, over and beyond
the period of youthful plasticity, a greater or less balance
of intelligence for further adaptation throughout adult life.
The higher the mental grade of the organism, and the
more varied the conditions of that life, the greater the
balance of intelligence that remains—only, however, to
grow less and less as maturity verges on senility.

It is on the relation of intelligence to repetition, and
hence to that acquired habit which becomes second nature,
that we have to fix our attention. For those activities
which are frequently repeated, become ingrained in the
organic nature as more or less fixed habits * of response ;
and the more firmly the habit is ingrained, the more
imperious is the impulse to the performance of the habit.
Just in so far as the individually acquired nature gains
strength and permanence does the need for its realization
under the appropriate conditions of stimulation inecrease
in force and insistency. The eraving which accompanies
the thwarting of habitual activities increases in strength
pari passu with the growth of acquired automatism. The
organism which to begin with was a ereature of congenital
impulse becomes more and more the creature of acquired
impulse. It is a new being, but one with needs yet more
imperious than those with which it was congenitally
endowed.

* These are the acquired instinets of Prof. Wundt, “ Lectures on Human
and Animal Psychology,” Trans., p. 397.
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my fingers. The birds thus got a dainty morsel, namely,
young ovules with sweet sauce.”” And then, in reference
to the instinetive character of the action, he continues,
“In my former letter I remarked that if the habit of
cutting off the flowers proved to be a widely extended
one, we should have to consider it as inherited or
instinctive; as it is not likely that each bird should dis-
cover, during its individual lifetime, the exact spot where
the nectar, and, as I must now add, the ovules, lie con-
cealed, or should learn to bite off the flower so skilfully
at the proper point. That the habit is instinctive, Prof.
Frankland has given me interesting evidence. When
he read my letter he happened to have in the room a
bunch of cowslip flowers and a caged bullfinch, to whom
he immediately gave some of the flowers, and afterwards
many primrose flowers. The latter were cut off in exaectly
the same manner, and quite as neatly, as by the wild
birds near here. I know that this is the case by having
examined the cut-off portions. Prof. Frankland informs
me that his bird pressed the cut-off portions of the calyx in
its beak, and gradually worked them out on one side, and
then dropped them. Thus the ovules were removed and
the nectar necessarily squeezed out. Now, the caged
bullfinch was ecaught in 1872, near, but not in, the Isle
of Wight, soon after it had left the nest, by which time
the primroses would have been out of flower; and since
then, as I hear from Prof. Frankland, it had never seen a
primrose or a cowslip flower. Nevertheless, so soon as
this bird, now nearly two years old, saw these flowers,
some machinery in the brain was set into action, which
instantly told it in an unerring manner how and where to
bite off and press the flowers so as to gain the hidden prize.”
This appeared to be a final solution of the matter.
But the observations of a subsequent correspondent
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There is a point of considerable importance to which

attention may here be drawn. Assuming that the habit
of the bullfinch is due fo intelligence, let us carefully
note the rdle that it plays. It is essentially selective.
The bullfinch, to begin with, pulls the primroses to pieces
with what may be termed an exuberance of activity. But
in the midst of it all, just one particular snip at the tube
of the flower is found to provide the ovules and the sweet
sauce. All the rest is then neglected, and the one effectual
snip selected for repetition.* The rdle of intelligence,
therefore, is not to furnish a new activity which shall be
adapted to what we, the onlookers, call the end in view,
but to select from a number of relatively indeterminate
activities that one which experience proves to be effectual.

It has again and again been pointed out that the origin
of variations and their selection in the struggle for
existence, are different problems, however intimately they
may be associated in the process of evolution. The fitter
variations must be given ere they can survive. So now
it must be pointed out that the origin of activities some
of which may be adaptive is a different problem from that
of the intelligent selection of those which are adapfive.
The more adaptive activities must be given ere they can be
selected from among those which are less adaptive.

Herein, then, lies the utility of the restlessness, the
exuberant activity, the varied playfulness, the prying
curiosity, the inquisitiveness, the meddlesome mischievous-
ness, the vigorous and healthy experimentalism of the
young. These afford the raw material upon which
intelligence exercises its power of selection. Observers of
human life have not failed to contrast this youthful

* Prof. Mark Baldwin has developed this point in his interpretation of
the psychology of the child. See his * Mental Development in the Child
and the Race,” chap. v.; and American Naturalist, July, 1896, p. 548.
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How far, if at all, these habits are instinctive, we do not
know. The plants which the birds treat in this way
are, Dr. Lowe says,* all exoties, so that the habit has in
all probability been acquired sinee their introduection into
the Canary Islands. It would seem to be the result of
intelligence, and handed on through imitation.

Another ehange of habit, probably of intelligent origin,
i8 afforded by the oft-quoted case of the kea (Nestor
notabilis) of Middle Island, New Zealand. It belongs to
the family of the brush-tongued parrots, and, according
to Mr. Taylor White,T lived on the mountains above the
forest-line, feeding upon the lichen on the stones. If
this was the case, it would seem to be a modification
of the normal habits of the family, which usually feed
on nectar, inseets, fruits, and berries. About 1868 it
was observed to attack living sheep. Those which, having
missed a shearing, had long wool died suddenly, the only
apparent cause of death being a wound far down the back.
This was found to be due to the kea, which was, according
to Mr. White, attracted to the sheep by the resemblance
of the wool to lichens, the spot chosen being due to the
fact that it there escaped the efforts of the sheep to
dislodge it. The bird’s object was to obtain blood; but
it may subsequently have found the kidney fat which lay
beneath. Whether this curious change of habit is tending
to become hereditary and instinctive we do not know.
Imitation would presumably be sufficient to account for
the handing on of the habit. But the bird is being
destroyed by the owners of sheep, and will probably ere
long become extinet.

Mr. Joseph Willcox records a curious habit of the erow

* Zoologist, vol. xix. 1895. Cp. Wallace's * Darwinism,” p. 73.
+ Proc. Acad. Nat. Sci. Philadelphia, 1877. Abstracted January, 1878 ;
noted in Nafure, vol. xiii. p. 589.
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CHAPTER VIIIL.
IMITATION.

Taar imitation, or what we are accustomed to regard as
such, is an important factor in animal life, especially
among gregarious animals, is scarcely open to question.
But the biological and psychological conditions are not
easy to understand. Some forms of imitation are often
spoken of as instinctive; but some are voluntary, and
under the guidance of intelligence. It is to the latter that
the term ‘“ imitation,” in its usual acceptation, would seem
to be properly applicable. And the exact nature of the
connection between this conscious and voluntary imitation
and the involuntary instinctive process to which we apply
the same term, requires careful consideration. Let us
first look at some of the facts which illustrate imitation of
the latter and apparently instinetive type.

If one of a group of chicks learn by casual experience,
such as I have before deseribed, to drink from a tin of
water, others will run up and peck at the water, and will
themselves drink.* A hen teaches her little ones to pick
up grain or other food by pecking on the ground and
dropping suitable materials before them, the chicks seem-
ing to imitate her actions. One may make chicks and
young pheasants peck by simulating the action of a hen
with a pencil-point or pair of fine forceps. According to

* Dr. Mills records a similar observation on puppies (Trans. Roy. Soe.
Canada, sect. iv. (1894), p. 43.
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is similar to that which affords the stimulus, such respon-
sive behaviour may be deseribed as imitative. A chick
sounds the danger note; this is the stimulus under which
another chick sounds a similar note, and we say that the
one imitates the other. Such an action may be described
as imitative in its effects, but not imitative in its purpose.
It is objectively, but not subjectively imitative. Only from
the observer’s standpoint does such instinctive behaviour
differ from other modes of instinctive procedure. It is for
him that the instinctive response falls under the head of
imitation. We seem justified in asserting that, from the
biological point of view, any stimulus or group, of stimuli,
may give rise to a congenital response of any kind. In
the case of an imitative action, the stimulus is afforded by
the performance by another* of an action similar in
character to that which constitutes the response. From
the observer's point of view, this is noteworthy, and, from
the point of view of biological interpretation, important.
But from the performer’s point of view, if one may so say,
it is in line with all other cases of instinctive activity.
A stimulus, visual, auditory, or other, is followed auto-
matically by a co-ordinated response, and there is no
similarity between either the stimulus or the states of
consciousness accompanying it, on the one hand, and the
response, or its conscious concomitants, on the other
hand.f Such, it would seem, is the nature of instinective

* This seems to be part of the accepted implications of the word
“imitation.” Prof. Mark Baldwin uses the term with an extended signifi-
cation, so as to include, under the head of imitation, repetition of an action
by the same individual. From the observer's point of view, it is, of course,
open to us to call the repeated act one that is imitative of the previous act of
which it is a repetition; but if we do so we must abandon the accepted
usage, according to which “imitation ™ is applied to the repetition by one
individual of the behaviour of another individual. There appears to be no
sufficient reason for such a complete change of aceepted usage,

+ Prof. Mark Baldwin has suggested that imitation should be defined as
a response which tends to reproduce its own stimulus—a * circular activity,"”

s e e
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first performance of an instinctive activity, whether
imitative or not, affords the data to conseciousness for
the perfecting or the modification of the activity and the
formation of instinet habits—that is to say, acquired
modifications of congenital responses. Given, therefore,
a congenital and instinctive imitation, intelligence may
utilize it as the basis of an imitative action of the conscious
type. To such conscious or intentional imitation we may
now turn.

When a child consciously and of set purpose tries to
imitate another child or an older person, his action is in
all cases founded on a certain amount of preliminary
experience. Let us suppose that he is imitating the action
of another in tracing with a pencil a simple curve. This
is impossible unless he have already acquired some data in
the light of which control over his arm and finger move-
ments may be exercised. His object is to apply this
control in such a way as to reproduce the movements of
the other so as to obtain the same results. He must have
some data to work with. Either instinctive imitation has
afforded such data, or acquired experience of the use of his
limbs and fingers has taught him that, to do this thing
which another is doing, and so reach similar results, he
must guide his movements in certain definite ways. Given
such preliminary data, further progress would seem to be a
matter of trial and error, the repressing of such movements
as lead to failure, the emphasizing and repeating of such
movements as lead to success. Failure is accompanied by
more or less painful dissatisfaction; success, by more or
less pleasurable satisfaction. Thus, step by step, further
control is gained until the imitative action is sufficiently
perfect.

It would be convenient to distinguish between two allied,
but at the same time somewhat different, processes; and
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child probably inherits a congenital power of articulation,
which may fairly be termed instinctive, since articulation
involves a relatively definite co-ordination which is absent
in the case of merely inarticulate sounds. His own
articulations afford auditory stimuli which, by association,
become linked with the effects in consciousness of those
motor processes by which they are produced. He obtains
certain results from his own aectivities, and hears also
the results of the activities of others. Thus the data are
afforded for copying these results, and the child gradually
learns to reproduce articulate sounds, and incidentally
and unconsciously to imitate certain motor activities. I
say “incidentally and unconsciously,” because the action
of the vocal cords is hidden from his sight, and the learn-
ing to produce certain sounds cannot, in the normal child,
be in any important degree the result of imitating the lip-
movements of others. And it is instruetive to note that
the acquired articulation of deaf mutes is mainly a matter
of imitation, and not of copying, since the sounds pro-
duced are inaudible to the producer, and thus afford no
data for copying. The normal child, in learning to
articulate like its companions, thus copies certain sounds,
and unconsciously imitates certain actions—though, from
the observer’s point of view, the actions are, no doubt,
imitative.

As has before been said, the distinetion in the use of
the terms ‘ imitation ” and ‘ copying "—often used inter-
changeably—could not, perhaps, be conveniently main-
tained. The distinction is here used as a temporary one
to emphasize the difference between reproducing an action
or movement, and reproducing a given result of such
activity. Sometimes the attention is chiefly fixed on the
one, sometimes on the other. Both are commonly called
imitation ; when, for example, we say that a child imitates
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the tones of another’s voice. Both are commonly called
copying ; as when we say that monkeys copy their masters.
The context, as a rule, sufficiently indicates which process
predominates—whether the attention of the imitator is
chiefly fixed on the curve to be reproduced, or on the
movements necessary to reproduce it; on a sound to be
made, or the actions necessary to make it.

We have already seen that intelligent procedure is the
result of certain processes in the cerebral cortex or else-
where, which have pleasurable or unpleasant concomitants
in consciousness. The actions which bring pleasure are
repeated and strengthened; those which are unpleasant
are checked or inhibited. What, then, are the special and
peculiar conditions of intelligent imitation ? Wherein lies
the distinguishing feature of the incentives in consciousness
to the voluntary copying, either of movements or their
results ? A child hears certain articulate sounds produced
by his companions, and hears also certain articulate
sounds which he himself utters. What is the incentive to
imitation ? The only answer to this question which seems
admissible is that the resemblance of the sounds he utters
to the sounds he hears is dtself a source of pleasurable
satisfaction ; and that, within certain limits, the closer the
resemblance the greater the satisfaction. The tendency
to imitate is based upon an innate and constitutional bias
to get pleasure out of such resemblances; to gain satis-
faction by reproducing what others are producing. If
there be no such innate proclivity, it is difficult fo see
whence the incentive to imitation can be derived. At a
later stage in the process of development, emulation is,
no doubt, an important factor, and there arises a desire
not only to imitate but to improve upon the copy.

And here it may be well to remind the reader of the
distinction which has already been drawn between what is
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instinetive and what is innate. Both have their foundations
in heredity. Butwe have restricted the term instinetive to
the congenitally responsive behaviour evoked by an external
stimulus under given internal conditions. We have treated
the instinctive activity from the frankly objective and
biological point of view, and have regarded the instinctive
response as prior to experience. That which is innate, on
the other hand, is the inherited tendency to deal with these
data in certain ways. Acquisition is impossible if there
be not an innate power of association, and if there be not
innate susceptibilities to pleasure and pain. The in-
stinctive response as such is independent of association,
and independent of the pleasurable or unpleasant effects
of that response. That which is instinctive is the basis
of definite congenital and organic responses; that which is
innate i1s the basis of acquisition, rendered more or less
definite in experience, and leading up to habit. Instinetive
imitation i1s thus an organic response independent of ex-
perience; intelligent imitation is due to conscious
guidance, the result of experience, and based upon the
innate satisfaction which accompanies the act of repro-
ductive imitation.

Let us now pass on to consider the place of intelligent
imitation—what we may perhaps fairly term imitation
proper—in the animal kingdom. Its very ubiquity makes
it difficult to exemplify in a way that shall be adequately
convincing. The abnormal arrests our attention more
readily than the normal, and hence the cases of imitation
usually cited are generally of this class. In the song of
birds, for example, imitation is probably a most important
factor, but it is chiefly the imitation of another species
that arrests our attention. Thus the mocking-bird’s feats
of imitation are as familiar as an oft-told tale. Mr. L. M.
Loomis told Mr. F. M. Chapman of one in South Carolina






176 Habit and Instinct.

whose song is as wonderful as ever. Sometimes a grating
outburst like that of a sedge-warbler ; sometimes a long-
drawn sweet note like a nightingale’s. Then I have within
the last few minutes certainly heard the chaffinch imitated,
and even the nuthatch’s metallic note. DBut a low pleasing
soliloquy also goes on at intervals. Ah! there is the great
tit ; now the white wagtail, and I am beginning to get
bewildered. This bird creeps about a good deal in the
bushes, but now and then appears on a topmost shoot,
and sits there singing with his bill wide open, and a
red-yellow ‘ gape’ showing very plainly. Now and then he
flies into a tree over my head. Ah! there is the call of the
redstart, and surely this is the skylark's song; and there
is the chaffinch again, if ever I heard a chaffinch.” *

Mere mention of the speecially taught imitations of the
parrot, magpie, raven, jackdaw, starling, and other birds
must suffice. In all these birds there would seem to be an
innate proclivity to copy the sounds they constantly hear,
though it varies a good deal in different individuals. A
short description of the teaching of bullfinches will serve
to illustrate the most favourable conditions for imitation
in this case.

“In Germany,”t says Bechstein, * those young bull-
finches that are to be taught to sing particular tunes must
be taken from the nest when the feathers of the tail begin
to grow, and must be fed only on rape seed soaked in water,
and mixed with white bread. Although they do not warble
before they can feed themselves, it is not necessary to wait
for this to begin their instruetion, for it will succeed better,
if we may say so, when infused with their food, since
experience proves that they learn those airs more quickly,

* Mr. C. A. Witchell has given a great deal of evidence on the subject of
imitation among wild birds in chap ix. of his “ Evolution of Bird Song,”
p. 159.

t Quoted in Yarrell's * British Birds,” 2nd edit. vol. i, pp. 577, 578.
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How far does it extend ? Mr. C. A. Witchell, who has
pald much attention to the subject, is unhesitatingly of
opinion that though the call-notes, alarm notes, and other
such utterances are instinctive, yet the song itself is
traditional and the result of imitation. With regard to
the former point, I have no doubt whatever, from my own
observations, that the notes of young chicks, guinea-fowl,
peewits, partridges, pheasants, and moorhens are instine-
tively definite; as are probably those of the young fly-
catcher and young jay, though in these cases the birds
were brought to me when a few days old. Nor can there
be any question that the call-note and the warning note
of the hen are also truly instinetive, though deferred. Mr.
H. J. Charbonnier, a careful observer, tells me that a
young magpie, which was brought to him as a nestling a
fortnight old, always chattered and croaked in true magpie
language, and was never heard to imitate other birds.
Another magpie, however, picked up the note of the
sparrow, and generally talked ‘“ sparrow,” though it would
sometimes introduce a few lower notes of its own proper
tongue.

With regard to the latter point, there is undoubtedly a
good deal of evidence in favour of the contention which
Mr. Witchell espouses. One of the oldest observations is
as follows. The Hon. Daines Barrington * placed three
young linnets with three different foster-parents, the skylark,
the woodlark, and the titlark or meadow-pipit, and each
adopted, through imitation, the song of its foster-parent.
Nor did they abandon this for their own true song when
they were placed among songsters of their own species.
Mr. Witchell  quotes from a letter of Mr. W. A. P. Hughes,
who informed him that ““a young bird (finch) reared by

* Phil. Trans., 1773, p. 264.
1 “ Evolution of Bird Song,” pp. 172, 173.






180 Habit and Instinct.

—

thrushes always, and the linnets for the most part, sang
true, imitating the song of their own kind. Couch, in his
“ Illustrations of Instinet,” * says that he knew a gold-
finch, which had never heard the song of its own species,
nevertheless singing this song, though tentatively and
imperfectly. And speaking of the Dartford warbler, Colonel
Montagu sayst that young males brought up from the
nest “begin to sing with the appearance of their first
mature feathers, and continue in song all the month of
October, sometimes with scarcely an intermission for
several hours together. The notes are entirely native,
consisting of considerable variety, delivered in a hurried
manner, and in a much lower tone than I have ever heard
the old birds in their natural haunts.”

It is clear that further evidence based on observation
under test conditions is needed. But if we may not yet
unreservedly accept the view that the song of birds is
wholly a matter of imitation, with little or no congenital
tendency to sing true to type, yet it is an established fact
that imitation is an important factor.

If the question be now asked,—Of what service can it
be to the individual or the race to possess such an innate
tendency to imitate song, and, as Mr. Witchell contends, to
incorporate alien strains 7—the answer does not appear
to be altogether adequate or complete. According to
Mr. Wallace, song is primarily for purposes of recognition.
According to Darwin it is a means to sexual selection.
Since most song-birds pair, we may perhaps surmise that
the slight variety reached through the incorporation of
alien strains is a means of recognition not only specifie,
but also individual, in its character. The hen bird, on
this view, not only recognizes her mate as one of her

* P. 13, quoted in Romanes’ * Mental Evolution in Animals,” p. 222,
t Quoted in Yarrell's “ British Birds,” vol. i. p. 344.






182 Habit and Instinct.

those of another species. When chicks and ducklings are
brought up together, they keep to some extent separate,
and there is little imitation on the part of either of the
habits of the other species. Spalding noted that chicks
showed no signs of imitating the peculiar habits of young
turkeys in the matter of catching flies. It would seem,
indeed, that imitation serves to initiate or to emphasize
those activities to the performance of which there is already
a congenital bias. Thus a blackbird which had been in cap-
tivity for two years in a large aviary, and had never been
mated or troubled with family cares, seeing some recently
introduced young thrushes fed by their parents through
the bars, began himself to feed them in a similar manner.*
Here an activity to which there is a congenital bias was
called into play through the suggestive touch of imitation.

If, then, the young have a tendency to imitate the actions
of their parents; if, too, among the members of gregarious
species, there 1s much imitation ;—it is clear that we have
here a conservative factor in animal life of no slight
importance. Just as imitation is of great value in
bringing the human child to the level of the adults who
form the family and social environment, so too does the
less fully conscious imitation of the lower animals serve to
bring the young bird or other creature into line with the
members of its own species.

I have several times observed that, in broods of chicks
brought up under experimental conditions by themselves,
and without opportunities of imitating older birds, there
are one or two more active, vigorous, intelligent, and
mischievous birds. They are the leaders of the brood;
the others are their imitators. Their presence raises the
general level of infelligent activity. Remove them, and
the others show a less active, less inquisitive, less

* Nature, vol. xlviil, p, 363. Letter signed ** E, Boscher.”
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and since his term is in itself unsatisfactory, there seems
no valid reason for adopting it.

Mr. Hudson’s term “tradition” is quite in keeping
with both etymology and popular usage, and serves to
emphasize the fact that the phenomena are not due to
heredity. By tradition in this sense, then, the habits of
a given species may be handed on from generation to
generation; and though inherited in the sense in which
we speak of the inheritance of property, and it is thus
that Mr. Ritchie uses the phrase ‘“social inheritance,”
they do not necessarily become hereditary in the biological
sense of the term. When the mongrel pup, whose
development Dr. Wesley Mills watched and describes,
was introduced to the society of other dogs, its progress
was, he tells us, extraordinarily rapid. It was subject
to the influence of canine tradition, and reacted at once
to this influence. The young bird or mammal, especially
in the case of gregarious species, is born into a com-
munity where certain behaviour is constantly exhibited
before its eyes. Through imitation it falls in with the
traditional habits, and itself serves as one of the
models for those that come after. There can be no
question that this tradition is of great importance in
animal life. And it is clear that, if this be so, it is
necessary, in any study of habit and instinet, to be on our
guard, that we may distinguish eclearly between heredity
and tradition. What we are apt to regard as hereditary
instinets may in some cases be shown to be traditional
habits. And often we are unable to say, in the present
condition of our knowledge, whether the performance of
certain activities is due to heredity or to tradition ; whether
they are instinctive or due to imitation. Here, as else-
where in this field of study, there is need of further
observation under experimental conditions. The young
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the lower emotions of animal life, and are not at present
concerned with the more subtle emotions, the higher
emotions and sentiments, intellectual, moral, esthetie, and
s0 forth—remembering this, I say, let us see how the facts
may be interpreted.

The view that has been until recently almost universally
accepted may be put briefly thus: When Tony sees the
butcher’s cur, he at once experiences an emotion, and the
result of the emotion is that he acts in certain definite
ways, and that his heart, his respiration, his salivary
glands, and so forth, are more or less affected. The emotion,
on this view, produces these effects; it is the middle term
of a series of events. From the physiological point of view,
this middle term is a commotion of some kind in the corfex
of the brain; it results from the stimuli which give rise to
the sight of the cur; it produces a number of nerve-
currents running down the appropriate nerves so as to
cause on the one hand certain motor effects, and on the
other hand certain visceral effects. The commotion in
the brain is what the dog feels as an emotion; and it
precedes any expression of the emotion in the activities
of his body.

Hints more or less definite of a different interpretation
may be found in the literature of the emotions prior to
1884. In that year Prof. William James published a paper
in Mind,* in which he boldly contended, and backed up his
contention with well-directed arguments, that the motor
and visceral effects are not generated by the emotion, but
are themselves its source and origin. The series of events,
on Prof. James’s view, may be put briefly as follows (subject
to certain modifications to be noticed presently) : The sight
of the butcher’s cur gives rise to a commotion in the lower

* Mind, 1884, vol. ix. p. 188. Prof. Lange, of Copenhagen, published
independently in the same year a similar theory of the emotions.
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right to strike, but we should not actually feel afraid or
angry.”

No doubt Prof. James has here stated his case with
almost paradoxical emphasis, so as to bring out the anti-
thesis between his own view and that which is commonly
held. As a slyly humorous ecritic observed at a scientific
meeting when Prof. James's view was under discussion,
““One might as well say that a man was ill because he
took the doctor's medicine instead of taking the stuff
because he was ill.” And, indeed, there is one important
qualification which should be introduced,® and which serves
to make the conception somewhat less repugnant to common
sense. Tony has had some practical experience of the
ways and behaviour of the butcher’s cur and other dogs of
that type. Let us grant that the primary genesis of the
emotion they evoke was by backstroke ; let us grant that
it was due to a secondary brain-commotion produced by
motor and visceral action; let us grant, in a word, that
Prof. James’s theory holds good for the first experience of
the emotion in question. What, however, about the second
and all subsequent experiences? Association will have
stepped in and exercised its modifying influence. We
have seen that a chick which seizes a juicy worm gains
thereby a bit of experience in the light of which worms
become the more alluring, since the sight of them at once
calls up through association a re-presentation of this juici-
ness, a sort of anticipatory savour soon to be reinforced by
the actual taste of the worm. In the case of an emotion,
on the backstroke hypothesis, the same kind of effect will
be produced by association. After the first experience
through which the secondary brain-commotion had its

* In the Psychological Review for September, 1894—in which references
to some of the leading criticisms of his theory are given—Prof. James him-
self insists on the effects of association (see p. 518).
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in that the emotional reaction usually terminates in the
subject’s own body, whilst the instinetive reaction is apt
to go further and enter into praectical relations with the
exciting object.”

Although I cannot endorse the whole of Prof. James’s
treatment, I quote this passage as indicating the close
alliance that exists between emotion and instinet. In
it the visceral elements are duly emphasized. Mr. H.
Rutgers Marshall lays the main stress, it would seem, on
the motor elements; and in his treatment, the close con-
nection between instinet and emotion is carried well-nigh
to the point of identification. ¢ Instinet,” he says,* “is,
strictly speaking, a term to be applied to tendencies
observed objectively in ourselves and others, and not to
the mental states which are co-ordinate with these
tendencies. The compound word instinct-feelings 1 shall
use to indicate the mental states that correspond to
instinetive activities. Emotions, then, may not im-
probably be found to be complex co-ordinated instinet-
feelings. . . . It seems proper to define emotions as
relatively fixed psychoses (or mental states), corresponding
to fixed co-ordination of instinctive activities which arise
on the appearance of definite objects.” Again, and more
recently, Mr. Marshall says,t ‘I have suggested that we
use the term °instinct-feelings ' to indicate the conscious
coincidents of the animal activities we call instinctive ;
and I have endeavoured to show that when these instinet
actions are relatively fixed and forceful, then their co-
incident ¢ instinet-feelings ’ gain names, and form the class
of psychic states known as the emotions.” Here, then, the
emotion is regarded as the subjective aspect of that which,
in its objective aspeet, is an instinctive activity.

* *‘Pain, Pleasure, and Hsthetics,” pp. 63-635,
t Nature, vol, lii, p. 130,
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have all the appearance of being organic and automatic
responses to the requisite stimuli under appropriate condi-
tions, external and internal; and the general conclusion
we have reached is that, so far as they are concerned,
what is unquestionably inherited is motor co-ordination.
On the other hand, there seems to be no inherited know-
ledge of what is good to eat, and what is not; of what is
harmful, like a bee, and what is harmless, like a moth ;
of a natural enemy, such as a cat or hawk, and a harmless
creature, such as a sheep or goose. All this experience is
a matter of individually acquired association. Let us put
the matter from the physiological and organiec point of
view. All instinctive activity involves the due ordering
and co-ordination of outgoing nerve impulses, starting from
the central nervous system, probably the lower brain-
centres. This is inherited. The growth of experience
mvolves the bringing into relation, probably in the higher
brain-centres, of the effects of incoming impulses ; those,
for example, from the eye, and from the organs of taste.
This correlation of sensory data is seemingly not inherited ;
association-links have to be forged by each individual
through acquisition. Now, apart from all the more special
arguments in favour of motor impressions being due to
Incoming impulses (and not to a consciousness of outgoing
impulses from the brain), there is this general consideration
to which due weight should be given. These impressions
are indubitably correlated with impressions of sight, taste,
touch, hearing, and so forth, and take their place in the
development of experience, alongside those of the speeial
senses. And it will certainly be a gain to physiological
interpretation if motor impressions (that is, the elements
in consciousness due to movements of our own limbs and
bodies) be proved by the joint labours of physiologists
and psychologists to be of like nature to the impressions
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of Tony’s consciousness is the black poodle in the one
case, and that low-bred butcher’s cur in the other. That
which we call the emotion fills in, I take it, the background
of his consciousness, and is generated by a multitude of
activity-feelings due to innumerable physiological impulses
raining in upon his sensorium from I know not how many
musecles, musecle-sheaths, tendons, and articular surfaces,
together with visceral impulses raining in from I know not
how many glands, involuntary muscles, and organs of the
body. Thus, omitting further reference to the re-presenta-
tive elements of like nature to the presentative elements, I
interpret Professor James’s theory.

Now what is the relation of all this to habit and
instinet? Tony’s demeanour towards these two dogs is,
without question, habitual. Whenever he meets them he
goes through the same actions, and behaves in a similar
way. DBnt the behaviour towards these particular dogs is,
I suppose, the result of experience. What the precise
experience was which led the black poodle to call forth one
set of activities, and the butcher’s cur another, one need
not pretend to know. It ean scarcely be supposed that
Tony came into the world with a congenital tendency to
react to poodles and curs of those special types in those
special ways, though cases of so-called hereditary anti-
pathy, such as that of Dr. Huggins’s dog Kepler * to butchers

* The facts of this case are briefly as follows. Dr. Huggins possessed an
English mastiff, Kepler, which was brought to him when it was six weeks
old, from the stable in which it was born. The first time Dr. Huggins took
the dog out he started back in alarm at the first butcher’s shop he had ever
seen ; and throughout his life he manifested the strongest and strangest
antipathy to butchers and all that pertained to them. On inquiry, Dr.
Huggins ascertained that in the father, grandfather, and two half-brothers
of Kepler's the same curious antipathy was innate. Of these, Paris, a half-
brother, on one occasion, at Hastings, sprang at a gentleman who came into a
hotel where his master was staying. The owner caught the dog, and apolo-
gized, saying that he had never known him to behave thus before, except
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human beings, in whom a far wider range of experience
and all sorts of intellectual and wmsthetic factors are intro-
duced by their extended knowledge and thought. If is
therefore clearly of importance to eliminate, as far as
possible, the element of acquired experience, and to study
such responses as appear to have a pleasurable or an
emotional accompaniment in their instinetive purity. This
I have endeavoured to do in the observations on young
birds to which we must now return. Let us take pleasur-
able accompaniments first.

The young moorhen I had in Yorkshire when he was
set free from his basket in the morning and taken to the
little beck, executed a pretty and characteristic dance,
stretching up his head, flapping his skinny wings, and
leaping up and down with springy action. There can be
little question that this morning dance, this engaging
discharge of pent-up energy, was accompanied by a
pleasurable state which, on Professor James’s view, took
its origin in primary genesis from complex physiological
impulses carried inwards fo the sensorium from all parts
of the body directly or indirectly participating in the
activity. Having performed his dance, if the day was
warm, and especially if the sun shone brightly, he would
wade into the running water and take his bath. He
ducked his head under, threw water over his shoulders,
fluttered his feathers, waved his arm-like wings, and
vigorously wagged his black tail. One could not resist
the conclusion that he obviously enjoyed his dip; the
whole set of actions (which, by the way, are instinctive
in the narrower sense, and were performed in all their
perfection for the first time on the morning of the forty-
second day of life) seem to generate a pleasurable state
to which it would be hard for us, not being moorhens, to
give a name. He would then stand in the sun, and with
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from our present consideration that form of pain which
accompanies some organic lesion. A cut, a priek, a sprain,
a toothache, a tearing of the tissues, an inflammatory
process—any one of these, or their like, requires, it may be
urged, a consideration quite independent of that which
deals with the pleasure or discomfort that accompanies
the normal performance of certain activities. Leaving
pain of this kind on one side, as possibly requiring a
different explanation, I accept the interpretation of those
who regard pleasure and its antithesis as qualities, rather
than separate elements, of consciousness. To put the
matter picturesquely, in the absence of pleasure and its
antithesis, there would be in consciousness a pieture in
neutral tints—one which would neither attract nor repel.
Pleasure and its opposite give the picture colour, and make
it either attractive or repellent. Pleasures and pains on
this view are, as Mr. Marshall puts it, qualities either of
which, under the proper conditions, may belong to any
element in consciousness.

Now for the bearing of this on the view that an emotion
is predominantly or solely due to motor elements supplied
by the performance of such an instinetive activity as the
moorhen’s early morning dance. It may be suggested
that the motor elements provide the neutral-tint picture,
while the distinctively emotional character of the states of
consciousness is due to the colouring of the pieture in tones
of pleasure and pain. On this view the primary basis of
an emotional state is afforded by the pleasurable or painful
tone which suffuses the whole background of consciousness
during the performance of certain instinetive or habitual
activities, and accompanies the multitudinous motor
elements, thus erowding in upon conseiousness.

From the standpoint of introspection the pleasurable
or painful accompaniment of activity-feelings is apparently
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noticed on Inch Michrie, in the Forth near Edinburgh,
young fledgeling terns crouch as you approach, and will
even let you stoop and pick them up. But if once dis-
turbed out of their crouching attitude, they scuttle off
through the long grass tussocks. So, too, with young pee-
wits. Mr. A. 5. Eve, of Marlborough College, tells me
how, walking across the downs, a brown mass caught his
eye. At first it seemed a piece of dung, even as he stooped
over it; but slight motion, as of breathing, made him
regard it as a toad, and he picked it up. Instantly two
long legs kicked violently, while a stretched neck and open
beak gave rise to loud squealing! The concealment of
head and legs, and the colouring of the young bird
completely deceived him; and the sudden transition to
motion and noise nearly made him drop the bird from his
hand. The protective nature of the instinctive activity is
here well seen. But what we have to note is that there
must have been in the little pee-wit’s consciousness a
rapid transition from the activity-feelings of erouching to
those of running away. And there seems to be a continuity
of emotional state that is not dependent on any similarity
of instinctive activity.

A similar diversity of response, as exemplified in rails,
is thus graphically deseribed by Canon Atkinson.* ‘A
gentlemen’s dog catches a land-rail and brings it to his
master, unhurt of course, as is the well-trained dog’s way,
but to all appearance perfectly dead. The dog lays the
bird down at his master’s feet, and he turns it over with
his toe. It simply moves as it is moved, all its limbs limp.
Continuing to regard it, however, the man sees an eye
opened, and he takes it up. The ‘artful dodger’ is quite
dead again in a moment, head hanging and dangling,
limbs loose, and mno sign of life anywhere. It is put

* & Forty Years in a Moorland Parish,” p. 335.
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““shamming dead,” must be as different as can well be
imagined from those associated with scuttling off at full
speed. And yet one would suppose that there is much
community in the emotion experienced; just as there is
in the case of a schoolboy who first hides from the bully
whose approach he fears, and then runs off as fast as his
legs can carry him. Speaking from personal recollection
of the latter case, I am disposed to refer this community
of emotional tone to a painful affection of the heart and
breathing, a dryness of the mouth, and a terrible sinking
in the pit of the stomach with all sorts of unpleasantly,
creepy feelings in the skin and tissues gemerally. And I
expect the land-rail feels uncommonly queer in his gizzard,
both when he * shams dead ”” and when he scuttles away.
But of course, not being a land-rail, T cannot affect to speak
with any certainty as to his emotions.

One more case in point may be given. The Duke of
Argyll once disturbed, on a Scotch loch, a dun-diver or
female of the red-breasted merganser (Mergus serratus),
with her brood of ducklings, and gave chase in a boat.
But the little birds, not more than a fortnight old, eluded
their pursuers by swimming and diving. ‘At last* one of
the brood made for the shore . . . we pursued it as quickly
as we could, but when the little bird gained the shore, our
boat was still about twenty yards off. Long drought had
left & broad margin of small flat stones and mud between
the water and the usual bank. I saw the little bird run up
a couple of yards from the water, and then suddenly dis-
appear. Knowing what was likely to be enacted, I kept
my eye fixed on the spot, and when the boat was run upon
the beach, I proceeded to find and pick up the chick. But
on reaching the place of disappearance, no signs of the
young merganser was to be seen. The closest serutiny,

* Contemporary Review, July, 1874
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activities so that they arise whenever these activities are
evoked. Nay, more; so close is the association that the
same stimulus evokes not only the instinetive response but
also the visceral reaction which is the primary genetic
basis of the emotion as such. This is obviously in line
with our whole interpretation of the phenomena. Our
interpretation of instinet is that a stimulus gives rise to a
co-ordinated group of outgoing nerve-currents to the motor
organs concerned in the congenital response; that this is
purely organic; but that the automatic performance of the
activity gives origin to a group of ingoing currents which
evoke activity-feelings and afford primary data to con-
sciousness. Our interpretation of emotion in its primary
genesis is that a stimulus gives rise to a co-ordinated
group of outgoing nerve-currents to the visecera, heart,
lungs, digestive organs, skin, and so forth; that this, too,
is purely organic; but that the automatic reaction of these
visceral organs gives origin to a group of ingoing currents
which evoke emotional states and afford the primary
emotional data to consciousness. Our present point is
that the same stimulus may give rise at the same time
both to the co-ordinated motor group and to the co-
ordinated visceral group ; both to instinetive reaction and
to the visceral reaction essential to emotion. The two
are in fact in such cases inseparably connected in origin,
though they are distinguishable both physiologically and
in their effects in consciousness. The result of their
common origin is that instinctive data and emotional
data are simultaneously presented to consciousness, and
that their association in consciousness is of the closest
possible nature. With the growth of experience this
constant association is yet further strengthened, and the
motor and visceral effects are yet further consolidated, so
that each tends to supplement and reinforce the other.
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as visceral) ; these visceral data, I submit, are what give
to the states of consciousness their distinctive emotional
character. What therefore is congenital in emotion is
of like nature with that which is congenital in the
activities termed instinctive, namely, an organized group
of outgoing impulses. What we have termed “ activity-
feelings ™ are the conscious effects of the back-stroke from
the motor-activities, more or less tinged no doubt with
pleasure or pain. What I regard as distinctively
emotional is the conscious effect of the back-stroke from
the visceral actions, more or less tinged again with
pleasure or pain. This back-stroke, whether from motor-
activity or visceral action, is a matter of primary genesis.
In subsequent experience, memory through association,
affords re-presentative echoes of primary presentations,
and these, together with modifications introduced by
individual acquisition, serve to render extraordinarily
complex the emotional states of adult animals, and still
more the emotional states of adult human beings, in
whom conceptual thought, with all that it invelves and
brings with it, has been developed.

It must not be supposed, then, that, in tracing the
genetic connection that exists between instinct-feelings
(motor in origin) and emotional back-stroke (visceral in
origin), I am contending that what is commonly termed
an emotional state is just this and nothing more. That
would be absurd. The whole state of consciousness to
which the term emotion may be conveniently applied,
because it contains the emotional factor, is by no means
so simple as this. What we commonly describe as an
emotion is, indeed, a highly complex state of consciousness
involving a great number of diverse elements; elements
due to the special senses, sight, hearing, and so forth,
through which we are aware of the presence of the object
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CHAPTER X.
SOME HABITS AND INSTINCTS OF THE PAIRING SEASON.

Ir, in accordance with the conclusion reached in the last
chapter, the characteristic and differentiating quality of
such emotions as fear and anger is to be regarded as due,
in primary genesis, to visceral changes affecting the brain
through afferent nerves; the expression of the emotions in
characteristic actions and attitudes must be held to be
more or less closely associated with the emotions which
they indicate. And this association may well be so close
and intimate as to lead to the coalescence of the mofor
and visceral elements into an apparently uniform and
homogeneous state of consciousness. An analogy from
the phenomena of vision will make this clearer. When
we look out across a stretch of country and see a
distant object, such as a church spire, the impression
of the object, as directly seen at that distance, seems
to be homogeneous and simple. DBut, setting aside any
act of judgment by which the matter may be complicated,
analysis shows that, in addition to visual sensations due
to the stimulation of the retina, there are also motor
sensations due to the movements and relative positions
of the two eyes and to accommodation within the eye-
balls. And it is these motor sensations which give to
vision its distance element. But so closely do the
retinal and motor elements coalesce in visual impressions,
owing to their constant and uniform association, that their
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There can be no question as to the advantage that
must accrue to the organism from a close association
between an emotional state which, whatever else it may
imply, means business, and such action and attitude as
may indicate this fact to a possible enemy. The dog
that will chase a fleeing cat will change his demeanour,
and not unfrequently leave her alone, if she turns and
threatens to scratch his eyes. At the same time it does
not by any means follow that the emotional state at the
back of a given mode of expression is necessarily at all
times the same. A snake may well threaten to strike
in fear as well as in anger. The stag that lowers his
antlers to do battle with a rival may be tingling with
sexual excitement; while the stag at bay that turns and
lowers his antlers to the advancing hounds is driven
thereto by an emotional state akin to despair. So long as
the ‘“expression’ indicates an emotional condition which
shows that the animal means business, is thoroughly in
earnest, and is ready to put forth its powers to the utmost
—that is enough from the biological point of view. And it
matters not a jot whether the emotional condition be one
of general irritability or excitement, one of anger or fear,
or sometimes one and sometimes another. Hence we may
fairly conclude that the same “ expression” may be asso-
ciated with different emotional states, and may be more
stereotyped and uniform than the acecompaniment in
conseiousness.

The action and attitude, then, to which we apply the
term emotional expression is, biologically, of suggestive
value. It has been developed and organized as an
expression suggestive to others. Like the warning colours
of eertain inseets and other animals, it 18 an indication of
certain qualities, and of a preparedness to make them felt.
Their suggestive value depends largely on association in
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this 1s heard for the most part in the pairing season
indicates its association with the mating instinet and
the emotional condition appropriate to fhe season of
courtship. In this season life is at high tide; there is
an unusual expenditure of energy; and some of this
energy finds vent in the joyous stream of song. If this
be not an expression of emotion, we must give up all
attempts at subjective—or, as Clifford termed it, ejective—
interpretation of observable activities. DBut if, as we have
been led to infer, expression is for external reference, and
has suggestive value, the conclusion is irresistible that
the male bird sings for his mate, and that the biological
value of song is to call forth an answering emotion on his
part.

We here open up the question of sexual selection,
which is associated with the revered name of Charles
Darwin; and it may be well to state his views on this
subject in his own words. ‘‘Most male birds,” he says
in his summary,* “are highly pugnacious during the
breeding season, and some possess weapons adapted for
fighting with their rivals. But the most pugnacious and
the best-armed males rarely or never depend for success
solely on their power to drive away or kill their rivals,
but have special means for charming the female. With
some it is the power of song or of giving forth strange
cries, or instrumental music, and the males in conse-
quence differ from the females in their vocal organs, or in
the structure of certain feathers. From the curiously
diversified means for producing various sounds, we gain a
high idea of the importance of this means of courtship.
Many birds endeavour to charm the females by love-dances
or antics, performed on the ground or in the air, and

* « Descent of Man,” vol. ii. part ii. chap. xvi. pp. 250-256. 2nd
edit., 1888,
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contends that, given the variations, sexual selection will
guide them to special developments.

Those, of whom Mr. Alfred Russell Wallace is chief,
who are not prepared to admit sexual selection by prefer-
ential mating as a factor in organic evolution, assert that
there is no sufficient evidence of choice on the part of the
female bird. Mr. Wallace attributes the origin of plumes,
brilliance, and specialized activities to exuberant vitality ;
he regards their suppression in the hen * as due to natural
selection through the elimination of conspicuous hens
during the important period of incubation; and he
develops a theory suggested by Mr. Alfred Tylor,t that
the diversified coloration follows the chief lines of
structure, and changes at points, such as the joints,
where function changes. “ Why, in allied species, the
development of accessory plumes has taken different
forms,” he admits,] “ we are unable to say, except that
1t may be due to individual variability, which has served
as the starting-point for so much of what seems to us
strange in form or fantastic in colour, both in the
animal and vegetable world.”

So far as coloration and special adornments are con-
cerned, it would seem that, on Mr. Wallace's view, they
are of ufilitarian value for the end of reecognition.
‘““ Each ornament,” he says, ‘‘is a recognition mark, and
therefore essential to both the first production and
subsequent well-being of every species.” DBut recognition
marks are, if we grant their utilitarian value, of essential
importance in connection with mating. The sight of
such ornaments would therefore become associated with

* (Generally in the hen. When the female is brightly coloured and the
male dull in hue, he is said to undertake the duties of incubation.

+ # Coloration in Animals and Plants.”

1 “Darwinism,” p. 293.
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the existence of an msthetic standard in this case than
there is to hypothecate a gustatory ideal in the case
of the chick that eats a juicy worm. Stripped of all its
unnecessary ®sthetic surplusage, the hypothesis of sexual
selection suggests that the accepted mate is the one that
most strongly evokes the pairing instinet.

That the sexual impulse, and certain specialized
activities which are associated with it, is instinetive,
and truly congenital though deferred, stands in no need
of demonstration. It affords, however, a good illustration
of that co-operation between internal organic factors and
an external exciting cause which is characteristic probably
of all, and certainly of the most highly developed, instinets.
We have seen that, in other matters, congenital instinetive
tendency affords an unspecialized basis on which are
founded habits in the formation of which individual choice
has likewise played its part. It is difficult to accept the
view that individual choice has played no part where the
sexual instinets are concerned. But supposing that it
has played its part—and this is essential to the con-
tention of those who accept sexual selection—the effects
will be wrought into the congenital tissue of the race if,
and only if, there are certain individuals which, through
failure to elicit the pairing response, die unmated. Is
preferential mating, supposing it to occur, carried to such
a degree that some individuals fail to secure a mate?
That is the question. If so, sexual selection is a factor
in race-progress; if not, though it may occur in nature,
it is inoperative as a means of evolutionary development.
The whole question, in itself a difficult one, is further
complicated by the fact that the males which are pos-
sessed of the most exuberant vitalifty, and are therefore
by hypothesis rendered the most acceptable through
emotional suggestion, are likely to compete with other
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will apply both to polygamous and monogamous species),
some must fail to find a mate. But whether the odd
males are weeded out through natural selection (being, if
we acecept the somewhat extravagant suggestion of M.
Stolzmann,* overweighted with, or rendered conspicuous
by, adornment for that very purpose), or whether they
are rejected through failure to elicit the appropriate emo-
tional response, we do not know.

Perhaps the most definite direct evidence of the
exercise of choice on the part of the female is that which
Darwin cites from Audubon.t This observer, who spent a
lifetime among the birds of the United States, ‘‘ does not
doubt that the female deliberately chooses her mate.
Thus, speaking of a woodpecker, he says that the hen
is followed by half a dozen gay suitors, who continue
performing strange antics, ‘until a marked preference is
shown for one.’ The female of the red-winged starling
(Agelatus pheeniceus) is likewise pursued by several males,
‘until, becoming fatigued, she alights, receives their
addresses, and soon makes a choice.” He deseribes also
how several male nightjars repeatedly plunge through the
air with astonishing rapidity, suddenly turning, and thus
making a singular noise ; ‘ but no sooner has the female
made her choice, than the other males are driven away.’

* Proe. Zool. Soe., 1885, p. 421, I say “somewhat extravagant,” because
it would appear that natural selection by weeding out the more adorned and
leaving only the less adorned to breed would, in the absence of preferential
mating, have left us little or no adornment to discuss. Again, we must ask
M. Stolzmann this question: By what process of elimination under natural
selection have the advantageous adornments been produced ? Upholders of
sexual selection have not failed to realize the disadvantageousness of
secondary sexual characters, but have assumed that the disadvantages are
outweighed by the superior acceptability, as mates, of their possessors.

t “Descent of Man,” vol. ii. part ii. chap. xiv. pp. 128-129, 2nd edit.,
1888. The citations from Audubon, * Ornithological Biography,” vol. i. pp.
191, 349 ; vol. ii. pp. 42, 275.
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Mr. Maynard’s reply was as follows : “ About the date
you say (i.e. 1868 or 1869) I shot three male redwings
in one meadow (at Newtonville, Mass.), all over one nest.
The first was in high plumage, the second less so, the third
quite young, and I left with the female a young bird of the
previous year, judging by the absence of red on the wing.”

We have taken the song of birds as an example of
activities which are associated with a state of emotional
exaltation. There are, however, as has incidentally
appeared, other forms of activity, such as so-called love-
antics, aerial evolutions, dances, and many modes of active
display, often correlated with the possession of special
external adornments, of which one or two typical cases
may be given, since they further open up the question
of the nature and origin of habit and instinet.

““ How many evenings,” writes Mr. F. Chapman, in his
‘¢ Birds of Eastern North America,” * “ have I tempted the
malaria germs of Jersey lowlands to wateh the woodeock
(Philohela minor) perform his strange sky-dance! He
begins on the ground, with a formal periodic peent,
peent, an incongruous preparation for the wild rush that
follows. It is repeated several times before he springs
from the ground, and on whistling wings sweeps out on
the first loop of a spiral which may take him three hundred
feet from the ground. Faster and faster he goes, louder
and shriller sounds his wing-song; then, after a moment’s
pause, with darting headlong flight, he pitches in zigzags
to the earth, uttering, as he falls, a clear twittering
whistle. He generally returns to near the place from
which he arose, and the peent is at once resumed as a
preliminary to another round in the sky.”

Mr. Ernest E. Thomson describest how the American

* P. 158.
1 Quoted by F. M. Chapman, * Birds of Eastern North America,” p. 198.
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Nature,” * ¢ The finest of the Platan rails,” he says, ¢ is
the ypecaha, a beautiful active bird about the size of a
fowl. A number of the rails have their assembling-place
on a small area of smooth, level ground just above the
water, and hemmed in by dense rush beds. First one bird
among the rushes emits a powerful ery, thrice repeated ;
and this is a note of invitation, quickly responded to by
other birds from all sides as they hurriedly repair to the
usual place. In a few moments they appear to the
number of a dozen or twenty, bursting from the rushes
and running into the open space, and instantly beginning
the performance. This is a tremendous sereaming concert.
The screams they utter have a certain resemblance to the
human voice, exerted to its utmost piteh and expressive of
extreme fterror, frenzy, and despair. A long piercing
shriek, astonishing for its vehemence and power, is sue-
ceeded by a lower note, as if in the first the creature
had well-nigh exhausted itself; this double scream is
repeated several times, and followed by other sounds,
resembling, as they rise and fall, half-smothered cries of
pain and moans of anguish. Suddenly the unearthly
shrieks are renewed in all their power. While screaming
the birds rush from side to side, as if possessed with mad-
ness, the wings spread and vibrating, the long beak wide open
and raised vertically. This exhibition lasts three or four
minutes, after which the assembly peacefully breaks up.”
Mr. Hudson also describes a somewhat similar perform-
ance of the wattled, wing-spurred, and long-toed jacana,
a performance which seems specially designed to bring out
the concealed beauty of the silky, greenish-golden wing-
quills; and he has an inimitable paragraph on the strange
visits and dances of the spur-winged plovers. Here the
male bird leaving his mate pays a call on a neighbouring
* @ Naturalist in La Plata,” p. 266.
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men, at some exceedingly remote period of their history,
had agreed to express the common glad impulse, which they
now express in such an infinite variety of ways or do not
express ab all, by dancing a minuet, and minuet-dancing
had at last come to be instinctive, and taken to spontaneously
by children at an early period, man’s case would be like
that of the inferior animals.” *

Now, in this explanation there are in effect three distinet
propositions : (1) The origin of the activities is to be
found in periodic joyousness and emotional exaltation.
(2) The particular nature of the expression is determined
by common agreement. (3) The instinetive element of the
performance is due to inheritance by direct fransmission
without elimination or selection.

To the first of these propositions no exception need be
taken. Even those who may hesitate to accept the view
of Mr. Wallace and Prof. Geddes, that plumes and other
structural adornments are due to a surplus of growth-
power combined with that expenditure of protoplasmie
energy, and consequent development of waste products,
which characterizes the male as compared with the more
conservative and tissue-saving female,—even those who
hesitate to accept these views as applied fo extravagance
of structural adornment, may be willing to accept fulness
and richness of vitality as a sufficient cause for fulness and
richness of motor activity as expressed in aerial evolution,
dance, and song. Granting, therefore, that the first of the
three propositions may be accepted, at least provisionally,
as affording an explanation of the origin of varied and
multiform activities, the next question that arises 1s, What
has guided these activities into certain definite channels
of dance or display or screaming concert? One hardly knows
whether to take quite seriously Mr. Hudson’s suggestion—

* «The Naturalist in La Plata,” pp. 279-282. The italics are mine.
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the traditional process. Any individual which, through
lack of vigour or other more positive defect, was excluded
from, or exhausted by, the dance or other performance,
would so far drop out of the social life and run less chance
of taking his share in the special business of pairing,
not in virtue of any preferential mating, but just because,
while others were stimulated by the performance to sexual
activity, the weaklings were exhausted and excluded from
the full life of the community. Song-birds matched against
each other have been known to sing till they dropped
exhausted to death. The extravagant and prolonged
antics and dances may well be a means of eliminating the
weakly and leaving the strongest and toughest dancers in
full sexual vigour to perpetuate, not only their strength and
toughness, but also any congenital tendency they may
possess towards the specialized performance of the definite
activity. The period of dancing and display is also a
period of pugnacity, and those whose vital power is lowered
by the strain of the one will be those who are worsted in
the combats arising out of the other. So that out of the
traditional dance there may arise a process of natural
selection, whereby the most vigorous males, those with the
greatest amount of reserve power for the development of
plumage and for effective mating, and with the greatest
congenital tendency to follow the traditions of the com-
munity, would survive to transmit their vigour as dis-
played in certain definite ways.

And if we may admit, on the part of the females,
whether they participate in the dance or not, a heightening
of the sexual emotion at the period of predominant activity,
we may further suppose that there is at least this much
of preferential mating as well—that the hens accept most
readily the attentions of those through whose antics this
heightened sexual impulse has been aroused.
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—

Further observations under varied test conditions are
needed to decide the question one way or the other.

With regard to the truly instinetive nature of the
activities of the dance, of antics, of strange performances,
and of aerial evolutions there is not much evidence. We
cannot say with any certainty whether they have been
wrought into the congenital tissue of bird life, or are ac-
quired habits transmitted through the influence of tradition,
like so many of the social customs of mankind. Might it
not be possible to bring up broods of prairie hens under
conditions which should exclude the conservative influence
of tradition? If they went through all the antics of the
dance under such circumstances, this would be definite
evidence of the truly instinctive nature of the performance.

It is now time fo summarize. There are certain
activities observable among birds during the pairing
season. These are certainly habitual, and in some cases
instinctive. Whether they are instinctive in all cases
we do not yet know. They may be kept definite through
the influence of tradition. Even under tradifion they
may, if they chance to be correlated with exceptional
vigour, be rendered instinetive through natural selection
by the elimination of those who fail in vigour. They
may also be rendered instinctive through sexual selection
by preferential mating if it can be shown conclusively
that choice is exercised, and that some are thereby excluded
from mating. They may, again, be rendered instinctive
through the hereditary transmission of acquired activity,
in which case the definiteness of the performance must
presumably be due to some form of intelligent selection.
If they be regarded as expressions of sexual emotion,
such expression may probably have suggestive value, and
serve to evoke an answering emotion. In this case the
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CHAPTER XI.
NEST-BUILDING, INCUBATION, AND MIGRATION.

Tue activities which were considered in the last echapter
are characteristic of a period of high vitality, and one of
emotional expressiveness and susceptibility. Whether we
accept or reject sexual selection by preferential mating
as a factor in the evolution of these specialized activities,
it is a matter of observable fact that these activities are
coincident in time with the pairing impulse. And it is
probable that any selection, which may have been instru-
mental in their development, has been in some way assoei-
ated with the mating instinet. If struggle or competition
has occurred, it has centred round the processes essential
to the propagation of the race; and the specialized activities
of song, dance, or aérial evolutions may be regarded as
expressions of the emotional state which accompanies
and characterizes the pairing season, and may be held to
possess, at least in some cases, a suggestive value.

There are, however, other activities characteristic of
the same period in which the element of suggestion eannot
be regarded as of much importance. Nest-building, the
mstinet of ineubation, the maternal offices—these do not
depend in any appreciable degree upon a suggestive
element. Their direct biological value is, perhaps, more
apparent than that of song or dance or strange antics,
since they are more obviously of utility. To a considera-
tion of some of the activities of this type we will now turn.

Is nest-building an instinctive activity, or is it a habit







234 Habit and Instinet.

of course, is not intended as a criticism of Mr. Wallace's
views concerning nest-building, since he does not regard
the habit as founded on a definitely instinctive basis. It
is a suggestion towards increased exactness in our technical
nomenclature which may be found generally useful.

No doubt nest-building is subject both to variation of
congenital origin and to modification through experience.
Mzr. Blackwall, in the first volume of the Zoological Journal,
says, ‘“ It is evident that birds of the same species possess
the constructive powers in very different degrees of perfec-
tion, for, though the style of the architecture is usually
adhered to, the nests of some individuals are finished in
a manner greatly superior to those of others;” and he
quotes a ease in which a yellow bunting failed to build at
all, depositing its eggs on the bare ground, in which situa-
tion she sat upon them till they were hatched.® Such
differences are probably due to variation, On the other
hand, modification may often occur. Bolton, in the preface
to his “ Harmonia Ruralis,” says, I observed a pair of
goldfinches beginning to make their nest in my garden on
May 10, 1792; they had formed the groundwork with
moss, grass, ete., as usual, but on my scattering small
parcels of wool in different parts of the garden, they in
a great measure left off the use of their own stuff, and
employed the wool. Afterwards I gave them cotton, on
which they rejected the wool, and proceeded with the
cotton ; the third day I supplied them with fine down,
on which they forsook both the others, and finished their
work with the last article. The nest, when completed,
was somewhat larger than is usually made by this bird,
but retained the pretty roundness of figure and neatness
of workmanship which is proper to the goldfinch.”t Very

* Bee Yarrell, “ British Birds,” vol. i. p. 401.
# Ibid, vol. i. p. 541,
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with him. . . . It is usual with canary fanciers to take out
the nest constructed by the parent birds, and to place a
felt nest in its place, and when the young are hatched and
old enough to be handled, to place a second clean nest,
also of felt, in the box, removing the other. This is done
to prevent acari. But I never knew that canaries so reared
failed to make a nest when the breeding time arrived. I
have, on the other hand, marvelled to see how like a wild
bird’s the nests are constructed. It is customary to supply
them with a small set of materials, such as moss and hair.
They use the moss for the foundation, and line with the
finer materials, just as a wild goldfinech would do, although,
making it in a box, the hair alone would be sufficient for
the purpose. I feel convinced nest-building is a true
instinet.”

This view of Mr. Jenner Weir's is based, it will be seen,
on personal observation whieh is well to the point. Here
is another piece of direct evidence. Mr. John 5. Budgett,
a careful observer, placed in 1890 a greenfinch’s egg under
a canary, and this in due course was hatched, the young
bird proving to bhe a hen. In the following autumn he
bought a caged bird, a cock, probably of the same year,
and in the succeeding spring turned them out into an
aviary with furse and box bushes in it. Materials of
suitable kind were supplied—twigs, roots, dried grass,
moss, feathers, sheep's-wool, and horsehair. The hen
soon began to build her nest, while the cock did not
seem to take the slightest interest in her proceedings. Mr.
Budgett never saw him with a twig in his mouth. In
a few days she had finished her nest, and Mr. Budgetf
having sought and found several wild greenfinches’ nests,
made careful comparisons. Taking them as a whole, he
says, the aviary nest was like the wild ones in every
particular, made of wool, roots and moss, lined with
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special and often very elaborate ways. One has only to
examine such a common nest as that of the chaffineh to
be profoundly impressed with the skill and, if one may so
put it, the delicacy of touch of which it affords such un-
mistakable evidence. The nests of the golden-crested
wren, the blue-tit, the sand-martin, the reed-warbler,
which is made so deep that the eggs do not roll out
though the supporting reeds be waved by the wind almost
to the surface of the water—each so different and yet each
in its way so admirable—tell the same tale; as do such
foreign nests as those of the Baltimore oriole, a pensile
structure of grasses, bark, and various plant-fibres, firmly
and beautifully interwoven, or those of the tailor-bird,
daintily stitched with fibre, or hair, or bits of thread. If
further and fuller investigation and inquiry establish the
truly instinctive nature of nest-building, we must not
fail to realize the delicate complexity of the congenital
activities concerned. And then we must ask the question :—
Can all the niceties of the congenital process be attributed
to natural selection? If not, Can it be regarded as evidence
of the inheritance of acquired habit ? I find it somewhat
difficult to picture to myself the eliminative steps by which
the definiteness of nest-building in any given species be-
came congenital under natural selection. But I find it
almost equally difficult to make clear to myself how the
uniformity of type could result from the inheritance of
intelligently acquired habit. Intelligence is so individual
a faculty, enabling the organism to adjust his life to his
own special surroundings, that it is difficult to see how, out
of the somewhat divergent individualism to which in-
telligence tends, there could come that stereotyped uni-
formity which the nests of any given species present:
Imitation would no doubt tend to uniformity, but here,
again, it is difficult to see why a bird should imitate the







240 Habit and Instinct,

not laid in a nest constructed by the euckoo herself, but are
dropped in alien nests, being carried thither in the bill.
Sometimes an egg is turned out at the same time, but
whether purposely or by acecident, it is hard to say.
Although there are instances on record of euckoos feeding
their young—or in any case feeding young birds of their
own kind—and even of incubating eggs in an alien nest,*
yet, in the vast majority of cases, the foster-parents on
whom the egg is foisted hateh out and bring up the naked,
blind, broadshouldered, hollow-backed, changeling which
heaves out of the nest, rather perhaps from sheer size and
awkward random activity than of set purpose—the nest-
lings that of right belong there. Henry Jenner deseribes
in the ““ Transactions of the Royal Society for 1788,” how
two cuckoos were hatched out in a hedge-sparrow’s nest,
together with one hedge-sparrow—an egg remaining un-
hatehed. In a few hours a contest began between the
two cuckoos, one of which at last succeeded in ejecting
the other, together with the young hedge-sparrow, and
the unhatched egg. Long doubted, but occasionally re-
described from observation, this summary ejection has
recently been not only watched but sketched from life by
Mrs. Hugh Blackburn.t The young outlaw, having thus
rid himself of his rivals, grows apace, and is fed, through
what would seem to be a strange modification of maternal
instinet, by the foster-parents with indefatigable zeal.
Miss Hayward describes and figures { a little whitethroat
feeding a young cuckoo of four or five times her own size.
Finally, contrary to what is held by many ornithologists

* See Morris’  British Birds,” vol. ii. (1852), pp. 56 and 59.

t “Birds from Moidart and Elsewhere.”

1 “Bird Notes.” Cf, the figure of the long-tailed cuckoo of New Zealand
and its host, the grey warbler, in Buller’s * Manual of the Birds of New

Zealand,” p. 39.
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habit, informs me that though he has observed good cases
of matching—for example, a bluish egg in a hedge-
sparrow's nest, and a reddish one in that of a spotted
flyeatcher—yet such cases are in his experience exceptional.
To my question: ““Is colour assimilation the rule?” he
replies, *“ Emphatically, no.”

It is clear, then, that different observers are not agreed
as to the facts. It is possible that the habit in England
is different from that on the Continent; but further ob-
servations are needed to establish any such difference. In
any case Dr. Norton regards it as probable that the euckoo,
having laid an egg on the ground, carries it in her bill,
and drops it into the first nest that she comes across.
There is little or no intelligence displayed in the whole
business. Dr. Norton informs me of a ease in which the
cuckoo had deposited her egg in an old disused nest, and
of others in which the eggs had been dropped into nests
in holes from which the young cuckoo was too large to
escape. It would seem very doubtful whether intelligence
has played any decisive part in the establishment of
the cuckoo instinet. We must remember that there are
three associated facts or groups of faets. First, the re-
latively small size of the eggs, about one-third that of the
eggs of the American cuckoo ; secondly, the deposition of
these eggs in alien nests ; and thirdly, the ejection of other
nestlings by the young changeling whose broad shoulders
and hollow back seem specially adapted to this purpose.
Now, the first and third of these—the small size of the
eggs, and the ejection of other nestlings—cannot be re-
garded as due to intelligence, but may fairly be attributed
to natural selection. The parent bird would be unable to
carry large eggs in her bill, and these would be left on the
ground, and would remain unhatched, thus giving rise to
a steady process of elimination of large eggs. And the
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Although the American cuckoo, a bird closely allied to
our European species, does not appear to be parasitic
in its habits; there is a group of birds belonging to a
quite different family, that of the Icteride, which have
similar habits. These are the cowbirds, econcerning which
Major Charles Bendire has collected all the available infor-
mation in the * Report of the United States National
Museum for 1893.”* From his account the following
resumé of the facts is derived.

Like our cuckoo, the cowbirds are polyandrous, the
males generally outnumbering the females in the pro-
portion of about three to one. The common cowbird of
North America (Moluthrus ater) lays from eight to-twelve
eggs in a season, probably at intervals of several days.
There is a large amount of variation in the size and
markings of the eggs; but how far they assimilate with
those among which they are laid we are not told. Major
Bendire gives a list of no less than eighty-nine species in
the nests of which the eggs of this cowbird have been
found, sometimes four or five in one mest. It is not
unusual to find some of the eggs of the species imposed
upon thrown out of the nest to make room for those of the
parasite, nor to find minute punctures in the shells of
some of the remaining eggs. This is possibly done on
purpose by the cowbird with her beak to prevent the eggs
from hatching; but Major Bendire is inclined to attribute
this puncturing to the sharp elaws of the parent bird while
sittfing on the nest and depositing her own egg; for the
parasitical bird seems to lay in the nest and not to carry
the egg there in her bill. Hatching 1s usually accomplished
in from ten to eleven days, generally in advance of those of
the foster parent, and the growth of the young interloper
is remarkably rapid. At the end of a few days the rightful

* Pages 587-624.
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parasitical species, there is an extraordinary diversity in
the colour, form, and disposition of markings. The
embryos and young birds show a remarkable vitality.
Mr. Hudson found three eggs which had been built in
by the superposition of a new nest on the older one in
which they were laid. Their shells were encrusted with
dirt and glued together with broken egg-matter spilt over
them. Nevertheless one contained a living embryo ready
to be hatched, very lively and hungry when he took
it in his hand. The young quits the nest as soon as
it is able, trying to follow the old bird, and placing itself
in the most conspicuous place—such as the summit of a
stalk or weed—there demands food with frequent and
importunate cries. Thus, one nurse, a little flycatcher,
as the only means of standing above its foster-child, had
acquired the habit of perching on the back of its charge
to feed it.

Of the other cowbirds of the Argentine, one, the bay-
wing (Molothrus badius), either builds its own nest, a neat
and well-built structure, in the fork of a branch, or seizes
that of a Lenatero (Anumbius acuticaudatus), and in if,
or on it, constructs its own. Several females often lay
in the same nest; but whether the birds pair or practice
the promiscuous intercourse common to the genus, Mr.
Hudson was unable to discover.

Very curious are the habits of the other Argentine
species, the screaming cowbird (Moluthrus rufoaxillaris).
For long they eluded even Mr. Hudson’s acute powers of
observation. But eventually he was fortunate enough to
ascertain that it is parasitic on its cousin, the baywing.
Both the eggs and young of the two species are so similar
as to be indistinguishable. The baywing brings up both
its own and its cousin’s brood, and it is only after some
weeks that the difference between the young of the two
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Passing on, therefore, to the instinets associated with
the consummation and natural result of the maternal act,
the hatching out of the young, what seems most
remarkable is that under the new conditions the bird
becomes in many respects a new being, Compare the hen
with her first newly hatched brood with what ske was some
three weeks before. Her maternity tinges all her behaviour ;
she is not what she was, or rather she is that and vastly
more besides. Untaught, she is a mother to the backbone ;
and she has developed a new language in which to commu-
nicate with her chicks—that is, if the word ‘‘language”
be used somewhat loosely for a set of definite sounds of
emotionally suggestive value. The facts are so familiar,
and the explanation on natural selection principles so
adequate, that it is unnecessary to dwell on them. It will
be better to select a specialized instinct of this period for
more careful consideration.

It is well known that the peewit lapwing or plover will
apparently simulate the actions of a wounded hird, with the
object, as it would seem, of drawing intruders away from her
nest and eggs or young. The Canadian ruffed grouse, and
the willow ptarmigan, tumble along, seemingly well-nigh
helpless, and lead off dog or man. Dr. W. L. Ralph,*
writing of the American ground dove, a pretty little pigeon
of the Southern States, says: “ When one is driven from a
nest containing eggs it will drop to the ground as if shot,
and will then flutter around as if wounded, to try to draw
the person disturbing it away from the nest, but, whether it
succeeds or not, it will soon fly offi When a nest contains
young, however, the bird will become almost frantie, until
it appears to be nearly exhausted.” Here it is the female
bird that exhibits such careful tactics. But sometimes the
male shows a like solicitude. “‘In 1883,” says Mr. C. A.

* Nineteenth Century, April, 1893, p. 598.
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beautiful instance of maternal affection, we hurried back
to the little marsh where the ducklings were probably
hidden, and, sheltered under a rhododendron bush, awaited
the return of the wild duck to her brood. In a few minutes
she reappeared, flying swiftly in cireles among the trees,
and, after satisfying herself that the danger was past, she
alighted among some wild currant bushes about thirty
yards from the marsh. There she stood for a moment,
still and listening, with head ereect, and, seeing nothing fo
alarm her, ran bustling down to the drain. After realizing
that no harm had overtaken her brood on the spot where
they had been surprised, she climbed the bank and fripped
lightly into the marsh, when, in answer to her low quack,
we soon heard the piping voices of the ducklings, which
till then had remained motionless and invisible in the few
yards of grass and rushes near. In a few seconds the
whole family were united, and we had the pleasure of
seeing the old bird swim past at the head of an active fleet
of eleven black and yellow ducklings, making for the centre
of the marsh.”

Such tacties, be it noted, are not restricted to one or
two species. They are common, no doubt with diversities
of detail, to such different birds as grouse, pigeons, lap-
wings, rails, avocets, pipits, ducks, buntings, and warblers.
How are we to account for them ?

The first question to ask is, whether the habit is truly
congenital and instinctive. We may readily admit that
the probabilities are decidedly in favour of its instinetive
nature; but of this there is, so far as I am aware, no
definite and conclusive proof. And it is particularly un-
fortunate that we are here left at the merey of probability.
For if the habit be truly congenital and instinetive, it forms
a very pretty subject for transmissionists and natural
selectionists to quarrel over. If ever there was a habit,
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display exceptional ability, it is due, they say, to a con-
genital tendency quite independent of individual acquisi-
tion. What is he but another chip of the same old
mathematical block ?

Now, let us not attempt to hide or slur over the con-
clusion which is the inevitable outeome of these contentions,
supposing them well founded. Under no circumstances, if
natural selection be all-sufficient, can an intelligent act
become hereditary and instinctive. Intelligence and instinet
are antithetical ; the former ean never pass into the latter
or take any direet share in its evolution. If, then, natural
selection have any effect in rendering instinctive such a
habit as we are now considering, it must be working on a
congenital tendency, independent of, but proceeding towards
the same end as, intelligence. The simulation of the
actions of a wounded bird, if it be due to the play of
intelligence, cannot, on selectionist prineiples, become in-
stinetive. And if such apparent simulation be really an
instinctive activity, and be due to natural selection, it is
on congenital variations, not on intelligent modifications
of active response, that natural selection has been operative ;
while the fact that congenital variation on the one hand,
and intelligent choice on the other, coincide in direction
and tend to the same result, is seemingly fortuitous—is a
coincidence and nothing more. But if it can justly be
80 regarded, it is scarcely a matter for surprise that the
transmissionist finds this doetrine of coincidence somewhat
hard of acceptance as compared with the hypothesis, which
he himself adopts, of vital and genetic connection between
the one and the other, the acquired intelligence of one
generation becoming, or at least tending to become, the
inherited instinct of the next.

The coincidence, if it may be so called, loses much of
its forece, however, when we consider that intelligent
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which can even claim plausibility. To say that hens
have learnt to incubate because a careful study of their
neighbours’ acts has led them to perceive that there
results a brood of chickens, is not only in itself ex-
travagant, but leaves the question of the primary origin
of the habit unanswered. We are bandied about from
neighbour to neighbour, and find at the end of the process
we are just where we began. Natural selection here steps
in, and tells us that we are on a false track. Intelligence
has taken no more part in the development of the habit of
incubation than it has in the habit of laying the eggs to
be incubated.

Now obviously the case is not quite the same with the
instinet, if such it be, of enticing intruders from the nest.
Those who cheerfully read into the bird’s mind the fully
developed consciousness of civilized man will perhaps say
that the lapwing reasons thus: ‘“ If I pretend to be wounded
and flutter round, I shall draw upon myself the intruder’s
attention and lead him to suppose that I shall be easily
caught; and if I thus entice him away, my little ones
will be saved, and my end gained.” Thus, it may be
said, might the bird argue. I have no hesitation in saying
that such a chain of reasoning on the part of lapwing
or duck is a sheer impossibility. Apart from the faet
that she has probably no experience of being wounded or
of the effects of wounds on others, the whole process is
essentially one of human ratiocination, and quite beyond
the capacity of the wisest of birds; while there is further
supposed a histrionic power, and a realization of the
effect on others of her display, which many a human actor
might well covet.

But is not intelligence, it will be said, perhaps displayed
in a simpler and more believable form 2 May not the bird,
without any exercise of abstract reasoning, have found by
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matters stand, however, the question must be left open.
Like many other cases of instinet, this affords no decisive
evidence, and must be relegated to a suspense account.

We may now pass on to consider, or rather to touch
upon, what is the most difficult and perplexing of all the
problems which are suggested by bird-life—the migratory
habit—of which Professor Newton says that it is ¢ perhaps
the greatest mystery which the whole animal kingdom
presents.” *

What can one say that is the least fresh and helpful
concerning migration ?  Little enough. I shall therefore
merely give a brief reminder of the facts, an indication of
the essential problems from our own special standpoint,
some allusion to the theories which have been suggested,
and a confession of ignorance.

The leading facts are sufficiently familiar. A number
of our English birds, like the swallow, the cuckoo, and the
nightingale, after nesting with us in the summer, depart
southwards in the autumn, and return in the ensuing
spring. Others, like the redwing and the fieldfare, come to
us in the autumn and depart northwards in the spring to
nest and rear their young. Yet others, birds of passage
like the sanderling and phalarope, make England merely a
resting-place on their southward or northward journey.
Even the birds that are with us the year through, like the
redbreast and song thrush, receive accessions or suffer
diminution of numbers through migration. In the northern
hemisphere, whenever, as is commonly the case, the
alternate migrations are northward and southward, the
nesting-place is in the northern part of the area over which
the bird migrates. The distances traversed are great.
“The sanderling nests in Iceland or on the shores of the
Arctic Ocean, and in winter it has been seen as far south

* “Dictionary of Birds,” p. 549.
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been seen crossing the image of the moon in astronomical
telescopes, under conditions from which it is inferred that
they were flying at an elevation of from one to three
miles. In dark and cloudy nights their cries may be
heard by any one who has ears to hear; and it is said
that in some species special cries are developed at this
time only.

Such are the elementary and familiar facts with regard
to migration. The essential problems are:—Is the habit
truly instinetive, even in its details ? How did it originate ?
What is the nature of the impulse prompting the bird to
migrate ? What are the conditions under which if is
called forth ? And how do the birds find their way ?

If not instinetive, the habit must be attributed to
tradition in the sense before defined. On this view the
migratory host is always led by older birds who have them-
selves been led by their predecessors, and so on ever since
the habit originated. This seems to be the hypothesis
adopted by Prof. Palmen, who ascribes the due per-
formance of the migration flight to experience. On this
view the congenital factor is a vague and indefinite innate
impulse recurrent at certain seasons. The course taken
1s seemingly a matter of * follow my leader.” But if, as
Temminck stated, and as Herr Giitke, with his fifty years’
practical experience in Heligoland, is convinced from a
vast mass of aeccumulated observations, the young birds
in a great number of species invariably precede the old by
some weeks (the reverse being the case with euckoos), the
hypothesis of tradition is, for these species, seemingly out
of court, and the mystery of migration deepens. *‘That
a chiffchaff, whose daily occupation for months has heen
to pick grubs from the trees, and who has [never left his
favourite wood, should suddenly, some evening, be seized
with an uncontrollable impulse to start for North Africa,
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sufficient number of species is thoroughly worked ouf, we
may find every link between species which never leave a
restricted area in which they breed and live the whole year
round, to those other cases in which the two areas are
absolutely separated.”

Here the divergence of the subsistence area from the
breeding area may be regarded as an expression of the facts
which have to be in some way accounted for; while the
hypothesis of natural selection, as applied to the particular
case, takes the form of the barest corollary from the theory
in general. Those who migrated to and fro survived; those
who failed to do so were eliminated. Voila tout! Unfortu-
nately it remains a corollary unverified and unverifiable.

Mr. Headley quotes ® from Mr. Henry Seebohm the
cases of the Petchora pipit and the Arctic willow wren
which ‘“both winter in the Malay Archipelago. They
have extended their breeding grounds from Siberia to
Eastern Europe. DBut though they have moved their
summer residence so far west, in winter they still return
to their old haunts in the Malay Archipelago, though
Africa is more accessible, and, we might imagine, equally
suitable.” Here we see an extension of range going on
under our very eyes, and that in the breeding area which
is generally regarded as the more stable and fixed. I do
not know whether in these cases the young migrate in
advance of the older birds. But in any case it is difficult
to say whether this extended range is now instinetive, and,
if so, whether it is due to inheritance of the results of
acquired experience, or whether natural selection has been
the determining cause. In a word, the instinet of migra-
tion does not help in the least to solve the general problem
of the mode of origin of instinets.

The determining conditions of the impulse prompting

* ¢ The Structure and Life of Birds,” pp. 371, 372.
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CHAPTER XIL

THE RELATION OF ORGANIC TO MENTAL EVOLUTION.

TaroveHOUT our considerations of the phenomena of habit
and instinct, and of the relation of that which is congenital
to that which is aequired, we have had to deal with organie
activities which are associated with conscious states. It
has been assumed that organic evolution has ecarried with
it mental evolution. We have now to discuss the relation
of the one to the other. Problems of great difficulty
surround the subject, some of which must be resolutely
ignored. We will not, for example, attempt to inquire
what is the nature of the association between the organic
processes in brain or ganglion and the conscious processes
which are their concomitants; nor touch on the vexed
question of dualism and monism. That consciousness does
accompany brain action, and that, at some stage of organie
evolution, this consciousness does become an -effective
factor in the developmental process, will be assumed.

Two phases of organic development must be dis-
tinguished ; first, that in which consciousness is either
absent or inoperative; and secondly, that in which
consciousness is a co-operating factor. The first may
be termed the merely organic phase; the second, the
conscious-organic phase. The latter may again be sub-
divided into two phases; first, that in which mental
evolution is subordinate to organic evolution ; and secondly,
that in which mental evolution is predominant.

i i, R e i
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evidence of choice. They are so constituted as invariably
to react in this way in presence of this material. There
may be here nothing more than merely organic response.
Or if, in accordance with a well-known observation of
lomanes, a sea anemone in a turmoil of water and air-
bubbles reacts to the slight mechanical stimulus of a solid
body, there is even here no conclusive evidence of choice ;
one cannot even regard it as indicating the presence of
choice in its physiological aspect. A sensitive plate, again,
does as much as this. Amidst the turmoil of the larger
ethereal vibrations termed red light, and of the yet larger
waves of heat which break upon its surface, it remains
unaffected ; but it reacts to the relatively slight stimulus
afforded by a minute ray of the smaller ethereal vibrations
we term violet light. Nor does his interpretation of this
observation accord with Romanes’ own eriterion,* which is
in itself perfectly satisfactory and involves frue choice.
““ The criterion of mind which I propose,” says Romanes,f
“1s as follows: Does the organism learn to make new
adjustments, or to modify old ones, in accordance with the
results of its own individual experience ? If it does so, the
fact cannot be merely due to reflex action, for it is im-
possible that heredity can have provided in advance for
innovations upon or alterations of its machinery during
the lifetime of the particular individual.” I do mnot
quite understand the point of the last part of this
quotation. The power of choosing and of exercising
control so as to make the choice effectual, is surely
hereditary in the higher animals; and, if so, surely
heredity does provide} in advance for innovations upon

* ¢« Mental Evolution in Animals,” p. 48.

t Op. eit., pp. 20, 21.

1 Prof. Mark Baldwin has eriticized Romanes’ statement in very similar
terms in * Mental Development of the Child and the Race,” p. 220.
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which is accompanied by consciousness. How the physical
processes and the conscious states are associated need not
concern us here. This is a philosophical problem which
lies beyond our present scope. The point on which we
have here to fix our attention is that the organic mechanism,
somehow associated with choice and control, is dependent
on, and yet, in some degree, independent of, the merely
organic system concerned in automatic response. Just as
the cerebral hemispheres are dependent on the mervous
system as a whole, and yet, as Prof. Michael Foster has
said, seem to stand apart from the rest of the brain,
playing down upon the lower brain centres and those of
the spinal cord through the pyramidal tract or its equiva-
lent; so does conscious choice and control stand apart
from the involuntary and automatic activities; so is it
independent of them in the sense that its sphere is not
necessarily restricted to that of merely organic ends. It
18, of course, a limited independence. From the organism
the controlling system receives its support; and to the
organism it affords, in return, effective guidance in the
business of organie life; but these conditions being ful-
filled, it is for the rest free to develop on its own lines.
The body places itself under the control of the cerebral
hemispheres; so long as that control is exercised with
efficiency they may utilize their surplus energy in any way
consistent with the laws of their own development.

It was long, however, in the history of life on our earth,
ere consciousness succeeded in creating for itself a suitable
environment under which this surplus energy could run
into lines of effective development—not indeed, as is pro-
bable, until the humen phase of development was reached.
Between the first beginnings of choice and control, and
this later phase when mental predominates over organie
development, lie the several stages of mental evolution in
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function ; more than this, it has neither the energy nor
the opportunity for doing; and any organism in which it
failed to do this would inevitably succumb and suffer the
stern fate of elimination.

Thus in the many and various inter-relations and
inter-dependencies of animals with reference to each
other, and to their inorganic environment, the mental
system of any individual must be of such a kind as to give
opportunities for echoice and control by which the needs of
organic life may be met, and adjustments made in relation
to these needs. For this experience affords the data.
Experience brings the animal into more extended touch
with its surroundings than is possible in the merely
organic phase of life-progress. And if the expression of
emotions has suggestive value, experience also brings the
animal into wider touch with other animals. The horse
reacts to the varying moods of its companions ; the lonely
chick restored to its fellows no longer utters its querulous
note of complaint. All this has reference to the develop-
ment of the more or less complex mental system of any
animal ; and so far we are regarding the mind of the
creature as a whole, just as we regard its body as a whole.

There is, however, another aspect of organic evolution
that must be clearly grasped and steadily borne in mind.
As there is a delicate and intricate inter-dependence of
organic forms, so that no individual is isolated, but must
adjust itself to a complex environment of other individuals
of its own kind, and of other species in varying degrees,
so too within the organism every constituent particle or
cell 18 in more or less close relationship with all the
others that are incorporated in the same bodily system.
Take, for example, a secreting cell in one of the glands,
the products of which minister to digestion. It plays
its part in the nourishment of the whole body. DBut
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virtue of its being in harmonious accord with the mental
system of the animal possessed of the power of conscious
choice.

Attention must here again be drawn to the difference
in method between the process of natural selection through
elimination and the process of conscious choice. The
former is characteristic of organic evolution as such; the
latter is the distinetive feature of mental evolution. Let
us take the former, natural selection, first. Given a
number of individuals, differing in fitness to meet the
conditions of their life, and subjected to the inevitable
struggle for existence. There results a process of elimina-
tion. The first to go are the most unfit; then others
in the order of their unfitness; until there results a
survival of the fittest; and these alone contribute to the
continuation of the race by the propagation of their kind.
The elimination begins at the unfit end of the scale, and
works its way upwards progressively, until a fit remainder
survives. This is the natural selection of Darwin. It
is a method by which, under the struggle for existence,
there is an elimination of the unfit, with the consequent
survival of the fittest. Conscious choice, on the other
hand, the method of mental evolution as such, throughout
its whole range deals with the given material in a different
way. It works along the scale in the opposite direction.
The first to be chosen is that which evokes most strongly
and most harmoniously the selective conseiousness in the
mental system of the chooser. The fittest in this sense is
the first to be selected, not the last to survive. Then the
next in order of fitness is chosen ; and so on, beginning at
the fittest end of the scale and working its way downwards.

Now suppose that in either case there are one hundred
variations ; and suppose that natural selection, working
up the secale, eliminates ninety-five, and leaves a survival
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evolution of the individual ; granting that its method is
that of a real selection in virtue of a felt congruity with
the mental nature of the individual that exercises its
power of choiee; we have next to note that the choice
primarily and in the first instance depends on innate
proclivities. In the growth of experience association plays
an important part. It serves to link together the data
given in experience. But the value of the data is inde-
pendent of association. In the utilization of experience,
choice and control come into operation. But the value
of the data for consciousness is rather the condition,
than the product, of choice. What shall be chosen and
what rejected depends upon the nature of the individual
consciousness. So far as the individual is concerned we
must just accept the faet that it likes some things and
dislikes others. As a matter of observation, it tends, on
the whole, to like what is good for it and dislike what is
bad for it. How these likes and dislikes have been
ingrained in the individual nature, so as to constitute
innate proclivities, is no doubt partially explained by the
obvious fact that the animal which is led by its likes and
dislikes to better organic adjustment to his normal sur-
roundings will survive to procreate his kind; while the
animal which is led thereby to maladjustment, will be
hurried to his own destruction.* The latter will perish,
and with him will go his fatal proclivities; while the
gurvival of his more happily econstituted neighbour will
lead to the survival of that neighbour’s more favourable
likes and dislikes, which, by constant repetition of this
process, will become hereditary and innate.

The direction in which the likes and dislikes tend to
set in the course of mental evolution is thus determined

* It is probably to the comparative absence of natural selection among
civilized races that the continuance of such types as the drunkard is due.
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matter how elaborate and far-reaching, exists as such for
consciousness. It must be of the conscious order or it is
not experience at all. And it is out of conscious experience
that individual consciousness as a complete whole of
related elements is developed. The related elements
themselves therefore must be conscious elements, and can
be nothing else. And if this truth be not grasped, L
repeat, all attempts at solving the problems of mental
evolution are inevitably foredoomed to failure.

Within the individual organism, then, there is developed
during the progress of conscious organic evolution, an
organ, the cortex of the brain, whose function it is, from
the biological point of view, to subserve the purposes of
conscious adjustment and adaptation; its functioning has
a mental aspect, and its development is somehow linked
and associated with the development of mind; and, so far
as this mental development is concerned, every step and
stage of the evolutionary process lies within the mental
world of conscious experience. Thus, in the conscious
animal we have a mental system in association with an
organic system, an imperium mentale in imperio corporale.
Two points have now to be noticed ; first, that, so far as
the race 18 concerned, continuity of mental development is
conditioned by organic heredity; secondly, that in its
initial stages and for a prolonged period, mental develop-
ment is conditioned by organic development, of which it
is an adjunct, and to which it is subservient. Coneern-
ing the first of these points, nothing further need now be
said; but to the second particular attention must be
directed.

The raison d’étre of consciousness in its earliest be-
ginnings is to enable the incipiently conscious organism
to extend its adjustment to the environment further than
18 possible under merely organic conditions. Every step
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which., But with the advent of effective consciousness
there 1s developed in association with the organism a
special organ, dependent on, but exercising control over,
the rest, by which it is enabled to profit by experience.
The happenings of the surrounding world are here symbol-
ized, the symbols are linked by association, and the special
organ exercises a guiding influence on the actions and
activities of the animal, restraining or stimulating, in
accordance with that conscious symbolism which we call
experience. The better the conscious symbolism, the
better will be the adjustment to the conditions of life.
And the more effectually the organ, associated with this
symbolism, is in touch with the executive machinery of
the body, the more effectually will the animal profit by
its controlling administration. For practical purposes it
is developed ; and by the test of practical success in the
business of life it must stand or fall. Consciousness is no
longer merely a passenger in the ship of life. We may
rather liken it to the captain of a modern ironelad, who,
seated in the conning tower, directs all the movements
and all the actions of the ship under his command. He
alone is in possession of the requisite data for working the
vessel; he alone can control her every movement, make
her guns speak and disengage her torpedoes; how she
goes into and comes out of action is in his hands. As
captain, he exists for his command; his experience has
been developed for this end; by his efficiency he stands
or falls, and so bound up is he in the life of his ship
that together they succeed or fail. So is the conscious
symbolism of the higher brain-centres bound up with the
life of the body in such intimate association that together
they succeed or fail. Thus we may regard the matter
from the point of view of organic evolution under the
guidance of consciousness.
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associated, the mental evolution is so completely sub-
servient to organic needs, that the biologist is somewhat
apt to forget that, no matter how close this association
may be, mental development has its own laws, and
requires distinetive if not independent treatment. On
this, however, it is needless now further to insist. We
may conclude this chapter by indicating concisely the »éle
of consciousness in organie evolution.

In what was termed the merely organic phase of
evolution, we may note, as the result of heredity, two
products : first, congenital definiteness of strueture or
responsive activity, subject, indeed, to variation, but other-
wise relatively fixed and stereotyped; and, secondly, that
innate plasticity which renders possible modifications of
strueture or mode of growth; so that, in virtue of this
second product, the individual possesses the power of
adapting itself to the special conditions of its own par-
ticular environment. Such modification is, in this phase
of evolution, purely organie, and altogether independent of
consciousness, which, if present, affords no guidance in the
process ; as, for example, in the adaptive modifications of
plants.

The primary rdle of consciousness, as a factor in race-
progress, is to extend in a new way this individual
adaptability, so that by modifications of its modes of
responsive activity, as the outcome of conscious choice,
the organism may yet further accommodate itself to the
special conditions under which its life is passed. This it
does through the agency of a special organ of control
associated with the conscious symbolism of experience.
The guidance afforded by intelligence is an individual
matter, as is the experience on which it is based, and the
association which renders this experience possible; and
the intelligent faculty in and through which behaviour can
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CHAPTER XIII.
ARE ACQUIRED HABITS INHERITED ?

ArtexTtion has already, more than once, been drawn to
the distinction between variations on the one hand and
modifications on the other. Variations take their origin
in the germinal substance from which the organism is
developed, and are unquestionably hereditary. Modifi-
cations are acquired in the course of individual life, being
impressed, not primarily, if at all, on the germinal sub-
stance, but on the bodily tissues which are developed from
the germ. And whether they are hereditary or not is the
question we have now to discuss in its relation to habit and
instinet. If they are hereditary, their effects must be in
some way transferred from the bodily tissues to the
germinal substance, so as to become a source of variation ;
modification in a given manner in one generation giving
rise to a variation of similar nature in the next generation.

Take a particular case. No one is likely to question
the fact that the maternal instinet of hens is subject to
variation. Some are good mothers, some bad; and it is
customary to select the good mothers to rear stock, a
procedure based on the belief—founded on praectical ex-
perience—that such excellence is hereditary. It would be
interesting—if not very profitable—to experiment in the
opposite direction ; to set the bad mothers’ eggs under good
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was endeavouring by all sorts of coaxing hen language,
and by pushing each chicken in turn with her bill, to
get them into the water also.’” The abnormal behaviour;
of these hens may be contrasted with that of a hen
which after successive broods of chicks, hatches out a
brood of ducklings. When they, prompted by instinctive
impulse, take to the water, her fussy excitement knows
no bounds. Here is something contrary to all her
previous experience. What exactly passes through her
mind it is exceedingly difficult to surmise. The farmer’s
wife naively says that the hen fears they will drown.
But what experience has the hen of drowning? To
adopt such an interpretation is to credit her with powers
of anticipating the results of experience, which it is hard
to conceive that she possesses. It is more probable that
her fussy behaviour is partly the result of her little ones
going where she has an instinetive aversion to following
them, and partly the result of a breach of normal associa-
tion due to previous experience with chicks. I am told
that a hen which has had broods of chicks is far more
fussy on such an occasion than a hen dealing with
her first brood, and therefore without individual ex-
perience. If this be so, it would seem to show that the
acquired association is as important as the instinctive
element.

Now, in the hen that brings up successive broods of
ducklings, there is, in our terminology, a modification
of instinetive behaviour. Is there any tendency for such
a modification to become hereditary? Would the hens,
hatehed from her eggs, incubated and brought up by a
foster parent, show a variation of instinet in a direction
similar to the modification she had aequired? We do
not know. Transmissionists would probably say that the
modification acquired in the one lifetime would not be
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it confirms the old instinet, or confirms the new modifica-
tion, whether it sets its seal on specific uniformity or leads
to somewhat divergent individualism,—in either case the
role of intelligence in the establishment of habits is an
important one.

I must here again insist on the importance of ascer-
taining whether any habit has an instinctive foundation,
by observing the young when placed under such conditions
that imitation of the parents is impossible. There is a
curious habit of the motmot (Momotus), the use of which is
quite unknown. It tears off with its somewhat serrated
bill the barbs of the middle pair of tail feathers, in such
a way as to lay bare the shaft for an inch or so, and to
make the feathers racquet-shaped. Mr. G. U. Cherrie *
has shown that this procedure is probably instinctive ; for
it was performed by the young birds (Momotus lessont)
which had been taken from the nest before the tail feathers
had grown. Mr. Chapman kindly showed me young
specimens in which these feathers, still immature, had not
been thus trimmed. There appeared to be a slight line
of weakness along the bases of the barbs where they
would in due time have been torn away. He suggested
the possibility that there was some slight obstruetion here
to the drawing of the feathers through the bill. Perhaps
the line of weakness causes these barbs to catch in the
serrations of the bill. Such cateching would no doubt draw
the bird’s attention to the feathers in question, and lead
to a frequent repetition of the habit. In the adult motmot
the tail is kept in constant jerky motion as the bird utters
a cooing note, and the peculiar trimming of the central
feathers may have a sexual import. In any case, Mr.
- Cherrie’s observation as to the treating of the feathers in
this way, with little opportunity of imitation, is of interest ;

* The Auk, 9, p. 323.
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regarding, as seems not unreasonable, youthful plasticity
as a mediating term between the two extremes of stability,
congenital and aecquired, there are, as current biological
literature shows, two opposing views as to the relations
which stability, acquired and congenital, bear to each other.
According to the one view they are directly connected
through heredity. The acquired stability of one generation
becomes through inheritance the basis of the congenital
stability of the rest. The adaptation rendered possible by
youthful plasticity affords the basis of evolutionary progress,
while the inheritance of the acquired stability gives the
element of continuity in evolution. According to the
opposing view, on the other hand, the two types of stability,
congenital and acquired, are completely independent.
Individual adaptation through youthful plasticity and
habitual repetition, plays no part whatever in racial
progress, and contributes nothing to congenital stability.

Both sides may invoke the ald of natural selection,
but in very different degree. To the transmissionist it is
merely an accessory aid, of value in keeping up a general
standard of -organic efficiency; to the selectionist it is
vital to the very existence of specialized types of organie
stability.

Let us translate this from the abstract into concrete
terms. It isthe habit of the house martin to build beneath
the eaves. Forsaking its ancestral rocky haunts, it has
been led to accommodate itself to and utilize the houses
that man has built. This, we may fairly assume, was
originally due to individual plasticity, the adaptation to
new circumstances being the outcome of intelligence. But
it has long since ceased to be an individual matter. It
is characteristic of all house martins now; hence the
name. That which was an acquired habit in certain house
marting of the past has become, it is argued, through
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which the evolution of truly congenital instinetive activities
has been effected ; not to decide between them. The first
is based on the hereditary transmission of acquired modifi-
cations of activity; the latter is based on congenital
variations in definiteness. Both factors may be accepted,
as they were, indeed, by Darwin and by Romanes ; some
instinets being regarded as due to the first, others as due
to the second, and yet others as due to the combination of
the two, being, in fact, as Romanes phrased if, of blended
origin. The tendency of modern biological thought in
Germany and in England, under the influence of Professor
Weismann's writings, has been towards the latter view—
that which denies the transmission of definiteness whieh is
acquired. And whatever may be the result of our discussion
of the matter, it cannot be denied that Professor Weis-
mann’s contention has done great service in forcing us to
examine and test our facts with renewed and added care.

It is questionable whether there is much to be gained
by considering at any length what may appear to be the
general biological advantages of the one view or the other.
The transmissionist, on the one hand, claims that his con-
ception of organic nature has the advantage of relative
simplicity ; he contends that, so long as the conditions of
life remain uniform, the resulting uniformity of habits will
ensure as much congenital stability as can be of advan-
tage to the race; while under changing conditions of
life the breaking up of this stability through the trans-
mitted effects of new habits is decidedly advantageous to
the species, and must contribute not a little to racial
progress. On the other hand, the non-transmissionist,
after a reminder that transmission is not only not proven,
but, if it exist, is difficult to explain on the basis of our
present knowledge of the relation of the germinal cells fo
the other bodily tissues, argues that if the organic progress
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led to the establishment of the transmission of acquired
characters 2 If so, produce unquestionable and unim-
peachable evidence of the fact.

This, however, is just what it is exceedingly difficult to
do. At first sight, for example, the nesting habit of the
house martin would appear to afford satisfactory evidence
of the conversion of an aequired habit into a congenital
instinet. But quite possibly it is the result of intelligent
adaptation through the influence of tradition. Our first
difficulty, then, is to prove conclusively that a given mode of
behaviour is truly congenital and instinctive, and not due
to the play of animal tradition. One or two further cases
which illustrate this difficulty may be given. Where
telegraph wires have been led across Scottish moors,
grouse have been killed in numbers by flying against them.
But after a season or two the destruction has ceased.
Have the young birds inherited the habit of so flying as
to avoid the wires ; or has the habit been handed down
by animal tradition? The old birds are said to lead the
flocks; and if they have either themselves been hurt
when they were young, or followed those who had so
learnt to avoid the wires, they would have acquired caution,
and thus lead their followers to be cautious. Hence a
habit of caution would be handed on by tradition. The
difficulty is represented in another form in the case of the
duck (Dendrocygna autumnalis), which is found in the well-
timbered region along the Rio Grande of Texas, at Lomita.
Since the river furnishes no sort of food, being cold and
muddy from the melting snows of the mountains whence if
flows, the duck adapts itself to circumstances and feeds
upon seeds and grain. It can alight on a stalk of growing
corn with the ease of a blackbird, and is quite at home
among the lofty trees where it makes its nest.* It would

* Nature, vol. xliv. p. 520.
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in favour of his view; for were the acquired habit in-
herited in the degree claimed by the transmissionist, there
should not be so much variation. But in any case if is
obvious that such a habit as pointing cannot be adduced
in evidence of transmission as against the hypothesis of
selection, since selection is undoubtedly by no means
excluded.

In face of these alternative difficulties, that on the one
hand of proving the truly congenital nature of a habit
affirmed to be the result of transmission, and that on the
other hand of excluding the influence of all forms of
selection, it is by no means easy at present to decide, by
direct appeal to observed fact, between the rival hypotheses.
Perhaps one of the strongest cases, if trustworthy, in
favour of the occasional transmission of an acquired habif
is that of begging. Mr. Hurt describes in Nature * how a
skye terrier was taught with difficulty to beg. *One of
his daughters, who has never seen her father, is in the
constant habit of sitting up, although she has never been
taught to do so, and has not seen others sit up.”” And Mr.
Lawson Tait informed Romanes that *“ he had a cat which
was taught to beg for food like a terrier, so that she
developed the habit of assuming this posture—so very
unusual in a cat—whenever she desired to be fed. All
her kittens adopted the same habit under circumstances
which precluded the possibility of imitation, for they were
given away to friends very early in life, and greatly sur-
prised their new owners when, several weeks afterwards,
they began spontaneously to beg.” *‘ Very early in life ™
is somewhat indefinite; and one may ask whether all
possibility of imitation was actually precluded. One
peculiarity about such cases is their sporadic and occa-
sional character. Of the thousands of individual dogs

* Aug. 1st, 1872 ; quoted in ‘** Mental Evolution in Animals,” p. 195.
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water, but received such a wvigorous peck on his nose,
followed by a second which narrowly missed his eye, that
he beat a hasty retreat. I am not aware of any well-
substantiated evidence which has been published since
Romanes wrote,* and am forced to conclude that though it
must not be summarily set aside, that which we at present
have is surprisingly small in amount, and peculiar in
distribution, if transmission be the predominant factor in
organic evolution. There is, however, a growing con-
viction that to solve some of its most pressing problems
biologists must pass from the observational fo the experi-
mental stage. Perhaps experiment will show, more con-
clusively than has yet been shown, that transmission is
a fact, and will afford the means of estimating its strength
in the evolution of the world of living things.

There is, however, another, though less direct means
of approaching the problem. Let us fix our attention
on any two individuals of the same species: the one
survives and mates ; the other either dies or fails to mate.
Now, the former survives in virtue of the possession of
some excellence which the other does not possess. If is
this excellence, of whatever kind it may be, that deter-
mines the survival on the one hand, or elimination on
the other; and it obviously must reach a certain amount
—termed by Romanes ‘‘selection-value”—in order to
determine which individual will survive and which suec-
camb. What the survival-value must be in any particular
case we do not know—it varies no doubt with the severity
of the struggle; but to say, as some do, that an infini-
tesimal advantage suffices to differentiate the one from
the other, appears to be an assumption based rather on
logieal than biological grounds.

Now, natural selectionists fall into two wings. Those

* The evidence adduced by Prof. Eimer fails to carry conviction.
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vague as to rob it of all valid biological significance. By
correlated variations should surely be meant those which
have been shown to oceur in some direet or inverse ratio
to each other. When the correlation of any two variations
has thus been definitely established, a study of either of
them will enable us to infer the condition of the other.
This is how Darwin used the term : * and we should aim
rather at increased than at diminished exactness.

Bearing all this in mind, it is worth while to consider
how far truly instinctive activities may be fairly considered
to be (a) of direct utilitarian value; (D) correlated in the
narrower sense with useful characters; or (¢) merely
incidental, without traceable relationship to other useful
characters, though involved in the congenital nexus.

There can be little question that a large number of
instinetive activities in birds fall under the first class, and
are of direct and obvious utilitarian value. The in-
stinctive activities connected with pecking and feeding; of
locomotion, whether of running, swimming, or flying; the
sexual instinets and that of nidification, those associated
with incubation and the rearing of young; all these, and
they form perhaps the most remarkable and stable of
instinetive activities, are of decisive use, and are readily
explicable as the direet outcome of natural selection.
To the same class belong, it would appear, the protective
instincts of hiding, crouching, or shamming dead; the
aggressive activities such as the hissing of geese or
ostriches, and the scolding of young moorhens and other
birds; perhaps the scrateching of the ground by fowls
and their allies; the secondary sexual activities, dancing,
display, singing, together with those associated with recog-
nition marks, such as the flirting of the tail of moorhens,

* % Animals and Plants under Domestication,” second edition, vel. ii
p- 811
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many minute characteristics, difficult to deseribe severally,
but none the less distinctive when taken together and
collectively, and serving to distinguish kind from kind.
One can hardly suppose that the special behaviour of
the pheasant, the characteristic demeanour of the duckling,
the high-stepping walk of the downy plover, the pretty
little ways of moorhen chicks, and the familiar traits of
domestic chickens, all of which are truly congenital in
their definiteness, have been of selection-value, and have
saved the ancestors of these several groups from elimina-
tion. Nor can it be said that they have any traceable
relation with other activities or characters of essential
utility to the species. Whence, then, comes their definite-
ness ? How have they arisen ? Are they evidences of that
transmission of acquired habits for which one school of
biologists are in search? On this view it is difficult to see
how they have come to be so definite. One can under-
stand how habits which are intelligently adaptive may
pass by transmission into definite instinets, even if one
feels bound to demand adequate proof of such trams-
mission. But these traits do not bear the marks of such
intelligent adaptation. Just as the delicate shades of
distinction in behaviour and demeanour do not appear
to be of selection value, or to have reached definiteness
through the elimination of all those that failed to behave
in just this way, so too do they seem too trivial to be
worthy of intelligent choice from among the numberless
possibilities of individual demeanour and behaviour. It
would seem more reasonable to suppose that they are
incidental characters, wrought into the congenital nexus,
and thus though not directly, still indirectly, due to
natural selection. Even so, however, their definiteness
is somewhat difficult to explain. If one says that a duck-
ling behaves just in this particular way because it is &
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they be of suitable size and at suitable distance, are
indifferently pecked at; their value as food has to be
individually learnt. It may be, however, that the trans-
mission of association links is an organic impossibility,
and is not fo be expected on any theory.

On the other hand, particular stimuli do unquestion-
ably give rise congenitally to particular and hereditary
responses. The transmissionist contends that this is due
to the repetition of the activity, in response to the given
stimulus, and the transmission of the acquired habit. The
natural-selectionist regards the congenital connection
between stimulus and response as the result of the gradual
elimination of those in whom this connection was not
adequately established. What is needed in order to dis-
tinguish between the rival hypotheses is some really erucial
case. If we could in some way exclude natural selection
in some instances, and allow it to act in others, we
should obtain such crucial cases. And if the habit were
equally transmitted, whether natural selection be present
or absent, that would present an exceedingly strong point
for the transmissionist.

The nearest approach to such a crucial case which my
own observations have afforded me, is that of the reaction
of young birds to water. As I have already stated, there
does not seem to be any instinctive reaction to the sight of
still water, even on the part of ducklings. But so soon as
the bill incidentally touches the water, the appropriate
drinking response is at once called forth. It may be said
that most young birds probably drink first by pecking ab
dew-drops or rain-drops on the vegetation. Still, ducks,
chickens, and other birds have surely had much ex-
perience for many generations of drinking from the water
of pools and ponds. Now, why does not a chick or
duckling respond instinctively to the sight of something
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excluded, the habit has not become congenitally linked
with a visual stimulus; where natural selection is in
operation, the habit has become congenitally linked with
a touch or taste stimulus.

Allusion has already been made to the fact that the
young jungle pheasants of Assam, when left motherless,
die of starvation, if their attention be not attracted to
grains of food ; and the same is said to be true of incubated
ostriches. Here, too, the normal action of the mother
shields the young from the incidence of natural selection.
But young megapodes are not fostered by the parent;
they are not shielded from the incidence of natural selection.
In these birds we might, on selectionist principles, expect
to find a more definitely congenital response to the sight
of certain appropriate kinds of food. “I have several
times,” says Dr. D. C. Worcester, in a letter to me,
““ obgerved young megapodes feeding quite by themselves
in the woods, and, upon shooting them, have found them
to agree perfectly in size and plumage with specimens
caught in the mounds where they are hatched. It is my
opinion that they have to shift for themselves from the
day of their birth, as I have never yet seen old birds any-
where near the young ones that I have come across.” 1t
would be of great interest to ascertain whether these young
megapodes show an instinctive response to their appropriate
food that in other birds is absent or less marked. But
though the fact of their finding their own food without
guidance from the mother bird, may lead one to surmise
that this will be found to be the case, we must remember
that they may be guided, like hand-reared chicks, by the
results of experience after trying the various objects that
are presented to their choice.

It would seem then that, though the evidence is by no
means all that could be desired, what there is suggests that
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instinets developed. If transmissionists contend that
these instinets were established as habits in ancestral
insects before the present divergence into queens and
neuters as established, they must admit that, in this
case, their doctrine that disuse influences the germ is
inapplicable. For disuse of these special instincts has
prevailed in the germ-bearing individuals for we know
not how many generations. And if they admit that
their doctrine of the effects of disuse is here inapplicable,
they so far weaken its claim for consideration in other
instances.

Leaving now the special case of the hymenopterous
insects, there is one general argument against the seleec-
tionist interpretation which is not infrequently urged,
but which I do not regard as by any means fatal.
It is sometimes said by transmissionists that, if we
consider one of the more complex congenital activities,
such as the diving of the young moorhen when the puppy
frightened him, the accuracy and delicacy of the orderly
sequence of activities is such as to be beyond the scope of
mere natural selection. It is in the highest degree impro-
bable, they say, that natural selection could produce so
complex a mode of behaviour. I would meet such an
argument by directing attention to the cases of the Yucca
moth and the Sitaris given in the first chapter. Here
there are extraordinarily complex trains of activities. But
they are, and can be, performed only once in a lifetime.
And I fail to see how such instinets can possibly be
accounted for as the results of transmitted habit indi-
vidually acquired. There is no opportunity for that
repetition which is essential to acquired skill. We must,
presumably, regard every step of the long and complex
process as affording the appropriate stimulus for the per-
formance of the next succeeding step. At all events, if
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were warmly discussed. Meanwhile, a different view of
the relation between the organism and its reproductive
cells came into prominence. With it the names of Francis
Galton in England and August Weismann in Germany are
inseparably connected. Of late years it has gained the
approval of many, though by no means all, of our fore-
most biologists. This view, again in briefest possible
outline, is as follows: the fertilized egg of any many-
celled organism gives origin to all the cells of which that
organism is composed. In some of these, the reproductive
cells, germinal substance is set aside for the future con-
tinuance of the race; the rest give rise to all the other
cells of the body, those which constitute or give rise to
muscle, nerve, bone, glands and so forth. Thus there is
a division into germ-substance and body-substance. Germ
gives origin to germ, plus body; but the body takes no
share, according to Prof. Weismann, in giving origin to—
though it ministers to, protects, and may influence—the
germinal substance of the reproductive cells.

The logical development of this theory led Prof. Weis-
mann to doubt the inheritance of characters acquired by
the bodily substance in the course of individual life, and to
examine anew the supposed evidence in its favour. If
brain-substance, for example, confributes nothing to the
reproductive cells, any modification it acquires during
individual life ean only reach the germ through some in-
direct mode of influence. DBut does it? does any modifi-
cation of the body-substance so affeet the germ-substance
as to become hereditary? Prof. Weismann answers this
question by asserting that the evidence for the direct trans-
mission of acquired characters is wholly insufficient, and
by contending that, until satisfactory evidence is forth-
coming, transmission must not be accepted as a factor in
evolution.
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Now, what is natural selection, at any rate, as under-
stood by Darwin ? It is a process whereby, in the struggle
for existence, individuals possessed of favourable and
adaptive variations survive and hand on their good seed,
while individuals possessed of unfavourable variations suc-
cumb, and are sooner or later eliminated, standing there-
fore a less chance of begetting offspring. But it is clear
that, to make the difference between survival and elimina-
tion, the favourableness of the variation must reach a
certain amount, varying with the keenness of the struggle.
And one of the difficulties which ecritics of natural selection
have felt is that the little more or the little less of varia-
tion must often be too small in amount to be of selection-
value, so as to determine survival. This difficulty is
admitted by Prof. Weismann as a real ome. * The
Lamarckians were right,” he says, ‘“when they main-
tained that the factor for which hitherto the name of
natural selection had been exclusively reserved, viz.
personal selection [i.e. the selection of individuals], was
insufficient for the explanation of the phenomena.” * And
again,t ‘“something is still wanting to the selection of
Darwin and Wallace, which it is obligatory on us fo
discover, if we possibly can.”

The additional factor which Dr. Weismann suggests is
what he terms ¢ germinal selection.” This, briefly stated,
is as follows : There is a competition for nutriment among
those parts of the germ named determinants, from which
the several organs or groups of organs are developed.
In this competition the stronger determinants get the
best of it, and are further developed at the expense of
the weaker determinants, which are starved and tend to
dwindle and eventually disappear. The suggestion is

* “(Germinal Selection.” Mondsf, Jan., 1896, p. 290.
t Op. eit., p. 264.






313 Habit and Instinct.

less complexity will be eliminated, the little more com-
plexity will survive. The little less and the little more are,
however, in the same line of developmental swing. Hence,
the variations discoverable in fossil mammals in which
tooth-development along special lines is in progress, will,
on the hypothesis of selection, be plus and minus along a
given line; in other words, the variations will be deter-
minate, and in the direction of special adaptation.”

Prof. Weismann adopts a similar position in his recent
paper on Germinal Selection. He says,” ‘“By the selection
alone of the plus or minus variations of a character is the
constant modification of that character in the plus or
minus direction determined. . . . We may assert therefore,
in general terms, that a definitely directed progressive
variation of a given part is produced by continued selec-
tion in that definite direction. This is no hypothesis,
but a direct inference from the facts, and may also be
expressed as follows: By selection of the kind referred
to, the germ is progressively modified in a manner cor-
responding with the production of a definitely directed
progressive variation of the part.”

In his Romanes Leecture, Prof. Weismann makes another
suggestion which is valuable and may be further deve-
loped. He is there dealing with what he terms * infra-
selection ” f—or that which gives to the individual ite
plasticity. One of the examples that he adduces is the
structure of bone. * Hermann Meyer,” he says,} ¢ seems
to have been the first to call attention to the adaptiveness
as regards minute structure in animal tissues, which is

* Munist, January, 1896, p. 268.

t Prof. Mark Baldwin's * organic selection” appears to be a new and not
very satisfactory term for the same process.

i Romanes Lecture on “The Effect of External Influences on Develop-
ment” (1894), pp. 11, 12






314 Habit and Iustinct.

whether the adaptation be reached through individual modi-
fication of the bodily tissues or through racial variation of
germinal origin. So long as the adaptation is there—no
matter how it originated—that is sufficient to secure sur-
vival. Professor Weismann applies this conception to one
of those difficulties which have been urged by erities of
natural selection. *‘Let us take,” he says,* *‘the well-
known instance of the gradual increase in development of
the deer’s antlers, in consequence of which the head, in
the course of generations, has become more and more
heavily loaded. The question has been asked as to how
it is possible for the parts of the body which have to
support and move this weight to vary simultaneously and
harmoniously if there is no such thing as the transmission
of the effects of use or disuse, and if the changes have
resulted from processes of selection only. This is the
question put by Herbert Spencer as to ¢ co-adaptation,’” and
the answer is to be found in connection with the process
of intra-selection. It is by no means necessary that all
the parts concerned—skull, muscles, and ligaments of the
neck, cervieal vertebree, bones of the fore limbs, ete.—
should simultaneously adapt themselves by variation of the
germ to the increase of the size of the antlers; for in
each separate individual the necessary adaptation will be
temporarily accomplished by intra-selection,” that is, by
individual modification due to the innate plasticity of the
parts concerned. ‘‘The improvement of the parts in
question,” Professor Weismann urges, ““ when so acquired,
will certainly not be transmitted, but yet the primary
variation is not lost. Thus when an advantageous increase
in the size of the antlers has taken place, it does not lead
to the destruction of the animal in consequence of other
parts being unable to suit themselves to it. All parts of
* Romanes Lecture, pp. 18, 19.
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To explain the connection which may exist between
modifications of the bodily tissues due to innate plasticity
and variations of germinal origin in similar adaptive direc-
tions, we may revert to the pendulum analogy. Assuming
that variations do tend to occur in a great mumber of
divergent directions, we may liken each to a pendulum
which tends to swing—nay, which is swinging through a
small are. The organism, so far as variation is concerned,
is a complex aggregate of such pendulums. Suppose, then,
that it has reached congenital harmony with its environ-
ment. The pendulums are all swinging through the small
arcs implied by the slight variations which occur even
among the offspring of the same parents. No pendulum
can materially increase its swing; for since the organism
has reached congenital harmony with its environment, any
marked variation will be out of harmony, and the individual
in which it occurs will be eliminated. Natural selection
then will ensure the damping down of the swing of all the
pendulums within comparatively narrow limits.

But now suppose that the environment somewhat
rapidly changes. Congenital variations of germinal origin
will not be equal to the occasion. The swing of the
pendulums concerned cannot be rapidly augmented. Here
individual plasticity steps in to save some members of the
race from extinction. They adapt themselves to the
changed conditions through a modification of the bodily
tissues. If no members of the race have sufficient innate
plasticity to effect this accommodation, that race will be-
come extinet, as has indeed occurred again and again
in the course of geological history. The rigid races have
suecumbed ; the plastic races have survived. Let us grant
then that certain organisms accommodate themselves to
the new conditions by plastic modification of the bodily
tissues,—say by the adaptive strengthening of some bony
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modification start at a higher level, so to speak, and thus
enable it to be carried a step further. The latter will force
it to start at a lower level, and prevent its going so far.
If natural selection take place at all, we may well believe
that it would do so under such circumstances.® And it
would work along the lines laid down for it in adaptive
modification. Modification would lead; variation follow
in its wake. It is not surprising that for long we believed
modification to be transmitted as hereditary variation.
Such an interpretation of the facts is the simpler and more
obvious. But simple and obvious interpretations are not
always correct. And if, on closer examination in the light
of fuller knowledge, they are found to present grave
difficulties, a 'less simple and less obvious inferpretation
may claim our provisional acceptance.

In his recent paper on Germinal Selection, Prof.
Weismann says:t “I am fain to relinquish myself to
the hope that now after another explanation has been
found, a reconciliation and unification of the hostile views
is not so very distant, and that then we can continue our
work together on the newly laid foundations.” As one to
whom Prof. Weismann alludes as having expressed the
opinion that the Lamarckian principle must be admitted
as a working hypothesis, I am now ready to relinquish
myself also to the same hope. Germinal selection does
not convinee me, though it may be regarded as a suggestive
hypothesis; and, assuredly, I am mnot convinced by the
argument that because in certain cases, such as the
changes in the chitinous parts of the skeleton of insects
and crustacea, and in the teeth of mammals, use and
disuse can have played no part, therefore in no other

* Prof. Weismann's “ germinal selection,” if a vera causa, would be a
co-operating factor, and assist in producing the requisite variations.
t Monist, loc. eif., p. 290.
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8. Suppose, however, that a group of plastic organ-
isms is placed under new conditions.

9. Those whose innate plasticity is equal to the occa-
sion are modified, and survive. Those whose plasticity is
not equal to the occasion are eliminated.

10, Such modification takes place generation after
generation, but, as such, is not inherited. There is no
transmission of the effects of modification to the germinal
substance.

11. But variations in the same direction as the modi-
fications, are now no longer repressed and are allowed full
scope.

12. Any congenital variations antagonistic in direction
to these modifications will tend to thwart them and to
render the organism in which they oceur liable to
elimination.

13. Any congenital variations similar in direction to
these modifications will tend to support them and to favour
the organism in which they occur.

14. Thus will arise a congenital predisposition to the
modifications in question.

15. The longer this process confinues, the more marked
will be the predisposition, and the greater the tendency of
the congenital variations to conform in all respects to the
persistent plastic modifications ; while

16. The plasticity still continuing, the modifications
become yet further adaptive.

17. Thus plastic modification leads, and germinal
variation follows: the one paves the way for the other.

18. Natural selection will tend to foster variability in
given advantageous lines when once initiated ; for (a) the
constant elimination of variations leads to the survival
of the relatively invariable; but (b) the perpetuation of
variations in any given direction leads to the survival of
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—heart, blood-vessels, lungs and respiratory apparatus,
digestive organs, glands, skin, and so forth.

5. From the organs thus innervated and called into
activity, there proceed ingoing currents to the sensorium.
These afford the primary data of the states of conscious-
ness termed emotions. And these data are linked by
association with those given by the special senses, and by
motor responses. The emotions are instinctive in that
the co-ordinated outgoing currents are of like nature with
those concerned in instinctive response.

6. The data of consciousness are all of afferent origin,
and any of them, whether sensory, motor, or visceral in
origin, may be either pleasant or painful.

7. The power of association by which the data of
consciousness are linked in experience—so that on the
recurrence of certain data, a revival in memory of other
associated data is rendered possible—is innate! Innate
also are susceptibilities to pleasure and pain.

8. Accompanying the funetional activity of the higher
brain centres, called into play by incoming currents, is a
control over the lower centres, exercised through augmen-
tation or inhibition of their automatic action, in the light
of experience. This again is innate.

9. Acquired activities are those the definiteness of
which is reached by the exercise of control.

10. The term ¢ congenital” is applied to inherited
definiteness of response in instinetive behaviour, reflex
action, or the distribution of innervating currents to the
viscera; the term ‘“innate,” to inherited faculties, and
susceptibilities to pleasure and pain. Instinctive definite-
ness is congenital and prior to experience. Acquired
definiteness is due to experience, and is rendered possible
by innate faculties and susceptibilities.

11. The frequent repetition of acquired activities gives
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behaviour, generally believed to be instinctive—such as
that of birds ‘‘feigning wounded "—appears to run
curiously parallel with that due to intelligent acquisition.

19. Though there may be no direct transmission of
acquired characters, yet acquired modifications of strueture
may permit congenital variations of a similar kind ; other
variations being suppressed by natural selection.

20. The balance of evidence appears to favour the view
that instinctive behaviour is the result of natural selection
working on variations of germinal origin without the direct
transmission of acquired modifications of structure.

Such in outline are the conclusions we have reached.
There is, however, one more aspect of the problems of
heredity and acquisition to which attention must be directed
before passing from the life of animals to the life of man.
There are two important processes which fall wnder the
head of acquisition. We acquire experience, and we aequire
skill. The first involves the correlation of incoming data
from the special senses, from the motor organs, and from
the viscera. The second implies the more or less accurate
co-ordination of outgoing impulses to the viscera and to
the motor organs, both those concerned in ministering to
sensation and those concerned in general activity. If,
then, the term ‘‘ experience ” be applied to the correlation
of incoming data from whatever source, it would appear
that such experience is wholly a matter of acquisition. To
illustrate once more by a very simple case, if nasty taste
or the power of stinging be associated with colour or form
in a caterpillar or inseet, there appears to be no inherited
transmission of such an association in experience; no
inherited suggestion of the taste on sight of the colour or
form. The associative foundations of suggestion have fo
be laid in individual experience, and are solely a matter of
acquisition. Heredity seems to have nothing to do with
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lower animals ;" and with Romanes,* that ‘“instinct plays
a larger part in the psychology of many animals than it
does in the psychology of man.” 1If, on the other hand,
a broader definition of instinet be accepted, so as to in-
clude what 1s innate, in the sense before defined, we shall
agree with Prof. Wundt { that human life is ““ permeated
through and through with instinctive action, determined
in part, however, by intelligence and volition ; ” and shall
not profoundly disagree with Prof. Wm. James,{ who says
that ** man possesses all the impulses that they (the lower
creatures) have, and a great many more besides.” The higher
animals have, he continues, a number of impulses, such as
greediness and suspicion, curiosity and timidity, all of
them “ congenital, blind at first, and productive of motor
reactions of a rigorously determinate sort. Each of them,
then, is an instinet, as instinets are commonly defined.
But they contradict each other—‘experience’ in each
particular opportunity of application usually deciding the
issue. The animal that exhibits them loses the ‘instine-
tive’ demeanour, and appears to lead a life of hesitation
and choice, an intellectual life; not, however, because he
has no instincts—rather because he has so many that
they block each other’s path.” This theory of the equi-
libration of instinctive tendencies is, no doubf, ingenious.
But there is an old adage—de non apparentibus et non
existentibus eadem est ratio. And in any case, according to
the method of interpretation we have adopted, activities,
congenitally definite, must be objectively manifested, as
such, if they are to make good their claim fo the
imstinetive class.

What, then, in the narrower acceptation of the term,

* & Mental Evolution in Man,” p. 8.

+ “Lectures on Human and Animal Psychology,” p. 397.
1 * Principles of Peychology,” vol. ii. pp. 392, 393.
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line of ancestors have never ceased to drill their brains
and to perfect their organs of speech. From this alone we
may be disposed to doubt whether acquired capabilities in
the true sense can ever be transmitted.” Romanes,* in
reply to this, brought forward a general argument, drawn
from the complexity of language and the connection of
speech with man’s intellectual powers, and the consequent
improbability that definite use of words should become
hereditary. He then asked whether “it is not the case
that the particular feature common to all languages—the
combination of vowel and consonant sounds which go to
constitute what we know as articulate syllables—as a
matter of fact are instinctive ? Long before a young child
18 able to understand the meanings of any words, it begins
to babble articulate syllables; and I do not know,” he
adds, ‘““that a more striking fact can be adduced at the
present stage of the Weismann controversy than is this
fact which he has thus himself unconsciously suggested,
namely, that the young of the only talking animal should
be alone in presenting the instinet of articulation.” This
argument was met, in the discussion at the Newcastle
meeting of the British Association (1889), by the counter-
argument that since language has made man what he is,
articulation would be under the sway of natural selection.
Only those who possessed a congenital power of articula-
tion could possibly be evolved into a race of speakers.
Romanes uses this as an illustration of what he terms
the elusiveness of Prof. Weismann's theory. First, the
absence of any instinetive result of the long use of speech
is adduced as evidence that acquired characters are not
transmitted ; and then, when it is shown that the only
element in articulate speech which we could reasonably
expect to be transmitted is actually so transmitted, the
* “Darwin and after Darwin,” vol. ii. pp. 335-336.
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direct evidence ; and the structural question * does not call
for diseussion here.

It would seem, then, that of acquired habit passing into
congenital instinet of demonstrable definiteness, there is
but little, if any, reliable evidence of a ecrucial kind.
We must therefore turn to the other aspect of heredity
—that which has reference to innate power or faculty—
and must ask whether there is any such marked increase
of inborn capacity as may reasonably be attributed to
direct transmission of acquired increments of faculty.

It must here be remembered that innate capacity affords
to the individual what is at first a relatively unspecialized
power of dealing with the particular conditions of indi-
vidual life as they are presented to experience. The
amount and quality of this innate capacity unquestionably
varies in different individuals. Its specialization and the
particular mode of its application are determined by the
conditions of individual development, and the environment
to which there is need of adaptation. This serves to dis-
tinguish innate capacity, the definite application of which
is acquired in the course of individual life, from the con-
genitally determined adaptiveness of instinctive behaviour.
The distinction was illustrated in our introduetory chapter
by an analogy drawn from the familiar facts of the inheri-
tance of wealth. That which is instincfive was likened
to the inheritance of specific drafts for particular and
relatively definite purposes in the conduct of life, over the
initial application of which the individual is given no
control ; innate capacity to the inheritance of a legacy
which may be drawn upon for any purpose as need arises.

* Dr. Gustay Retzius has shown (* Biologishe Untersuchungen,” neue
Folge, vii. 1895) that the modifications of structure due to civilized habit
(e.g. the use of chairs) are not inherited, the feetus retaining the ancestral
condition. His arguments for transmission of habit appear to take little
acconnt of the effects of tradition.
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then is its position in the life of civilized man? Let us
put the case in sharp antithesis to the conclusions of the
preceding paragraph. While mental evolution as such is
still dependent upon individual choice, it is no longer
wholly subservient to organic needs; nor is it, save fo a
limited extent, conditioned and controlled by natural selec-
tion. Mind to some extent escapes from its organic
thraldom, and is free to develop, still in accordance with
the natural laws of its own proper being, but in relation to
a new environment. And though continuity of mental
development in the race is still rendered possible by
- organic heredity, mental progress is mainly due, not to
inherited increments of mental faculty, but to the handing
on of the results of human achievement by a vast extension
of that which we have seen to be a faetor in animal life,
namely tradition.

We must first endeavour to make good the position
that mental evolution in eivilized man is no longer wholly
subservient to organic needs, and that it is no longer, save
to a limited extent, conditioned and controlled by natural
selection. The first point is so obvious and so generally
recognized as to stand in no need of detailed demonstration.
Among civilized races, at any rate, mental evolution has
far outstripped what is required to maintain bare organic
existence. Among lower races and savage tribes this is not
so markedly the case, and among them natural selection is
still no doubt a factor, though perhaps even with them a
diminishing factor, in progress. DBuf it would seem that,
when we have to deal with civilized mankind, natural
selection is no longer a factor of predominant importance.
The microbe is indeed still at work eliminating the weakly,
notwithstanding all that medical skill can do; the
drunkard and the sensualist are still working out their own
physical damnation, the unchecked result of which would
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natural selection was meant by Darwin, and should be
meant by us, a process whereby in the struggle for exist-
ence certain individuals are either killed, or, what is really
the essential point, prevented from begetting offspring.
Such a process, I take it, plays but a small and insignifi-
cant part in social progress, among ourselves, for example.
No doubt there is an apparently large body of unskilled
workers who are ousted in the keen competition of the
labour market. But are they in any appreciable degree
eliminated either by death or by exclusion from all share in
the procreation of their race ? They may be excluded from
the labour market, and thus leave others more fitted than
themselves to survive as efficient workers. In that sense,
no doubt natural selection is operative in all ranks of
human society. But, from the biological point of view,
the rile of natural selection may be condensed, with almost
brutal plainness, into a few words: To breed or not to
breed ; that is the question. In this sense, and this sense
only, is natural selection efficient in race-progress. And
it is in this sense that the term is used when I express
the conviction that in race-progress among civilized nations
natural selection holds an altogether subordinate position.
If those who endeavour to apply biological conceptions to
social phenomena would only remember that the essence
of natural selection is the exclusion of the weakly, the
inefficient, and the anywise unfit, from transmitting their
soeial evolution. The eriticisms ealled forth by his Romanes Lecture and the
reiterated assertions that he had abandoned the naturalistic interpretation of
ethical phenomena, together with the defence of his position in the prole-
gomena prefixed to this ninth volume, all serve to indicate how essential it
is that the method of conscious choice should be elearly distinguished from
that of natural selection. What we strive to effect in the soeial evolu-
tion which embodies the results of human choice, is often very different
from that which natural selection alone would produee. Our ideals are the

products of a mental evolution which has escaped from the bondage of
natural selection,
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Emigration may perhaps be adduced as affording
evidence of the operation of natural selection among man-
kind. But though it must, beyond question, affect the dis-
tribution of human individuals, it is not clear in what
manner it gives opportunity for that elimination which is
essential to natural selection. The effects of emigration
are indeed worthy of a fuller and more careful dis-
cussion than they have yet received. From the older
centres of European civilization, there has proceeded for
some centuries a stream of emigrants to distant countries.
What have been the effects on the old centres and on the
new ? They have no doubt varied as the facilities of tran-
sport increased. There have proceeded to the new centres
a few of our best and some of our worst. In earlier times
the more adventurous and energetic left our shores; now
perhaps there is a preponderance of our failures, or more
accurately, of those who do not find suitable opportunities
in our social system. Since the rate of propagation, in
at any rate some of the new centres, has been more
rapid than that in the old centres, the mean level in all
the centres, taken collectively, has been proportionally
altered. The subject 1s too large a one to be discussed
incidentally. But it would seem that the alteration is due
rather to changes of distribution than to natural selection
properly so called.

Does sexual selection, by preferential mating, have a
far-reaching influence ? There can be no doubt that, what-
ever be the case among animals, there is preferential
mating among mankind. In marriage, at its best and
highest, the man selects his ideal woman, her in whom
beauty and grace, physical, moral, and intellectual, are
embodied ; and the woman selects her ideal man, con-
spicuous among all others for strength in mind and body,
character and conduct.- Herein lies the value, from the
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increment of human faculty in successive generations is
an established fact. As we shall presently see, there
are careful thinkers who are not prepared to admit it as a
fact at all. But if these be right in denying the fact, the
consideration of the Lamarckian answer is unnecessary,
and we must seek another solution of the problem.
This is that evolution has been transferred from the
organism to his environment. There must be inerement
somewhere, otherwise evolution is impossible. In social
evolution on this view, the inerement is by storage in
the social environment to which each new generation
adapts itself, with no increased native power of adapta-
tion. In the written record, in soecial traditions, in the
manifold inventions which make scientific and industrial
progress possible, in the products of art, and the recorded
examples of noble lives, we have an environment which
is at the same time the product of mental evolution,
and affords the condition of the development of each
individual mind to-day. No one is likely to question
the fact that this environment is undergoing steady and
progressive evolution. It is not perhaps so obvious that
this transference of evolution from the individual to the
environment may leave the faculty of the race at a
standstill, while the achicvements of the race are pro-
gressing by leaps and bounds. This is no new doetrine.
Buekle, in his “ History of Civilization,” wrote as follows : *
‘““ Whatever, therefore, the moral and intellectual progress
of men may be, it resolves itself not into the progress of
natural capacity, but into a progress, if I may say so, of
opportunity; that is, an improvement in the circumstances
under which that capacity after birth comes into play.
Here then is the gist of the whole matter. The progress

* & History of Civilization,” vol. i. (1838), p. 178. Quoted in Dr. Reid's
* Present Evolution of Man,” p. 179.
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where he contends that language renders possible the
handing on of experience irrespective of transmission by
heredity. * Might we not,” he asks,* ¢ define eivilization
in general as the sum of the contrivances which enable
human beings to advance independently of heredity ?

According to this conception of human progress, then,
organic heredity keeps up a mean level—possibly even
permits only a diminishing average—of mental capacity,
with which succeeding generations have to deal with an
ever-evolving environment of mental products. And this
mean level, or even diminishing average, of mental
capacity, together with the wide variation around the
mean, is due to the comparative absence of natural
selection.

It is clear that, in this handing on of experience irrespec-
tive of transmission by heredity, there is an enormous
extension of that tradition which we have already seen
to be a factor, though only a subordinate one, in the
life of animals. But the question for special considera-
tion now is whether, in view of these facts, there is any
increment of human faculty in civilized races on which
to base an argument for hereditary transmission. Writing
in 1890,f I expressed myself somewhat guardedly on the
subject. With regard to the diffusion of knowledge, I
suggested that this, though it brings more grist to the
intellectual mill, may have no effect in raising the mean

* “Darwinism and Politics,” 3rd edition, p. 101, In the same essay,
is an able criticism of Mr. Wallace's contention that the large brains of
savages are inexplicable on the theory of natural selection. The large
brain was required to deal with a complex environment; the somewhat
larger brains of civilized folk with an environment of a different order of
complexity; and it is this environment, rather than brain-power, which is
now undergoing development in ecivilized society. Mr. Ritchie unfortunately
does not avoid the error of idenlifying to some extent the effects of conseious
choice with those of natural selection. See p. 106.

+ “ Animal Life and Intelligence,” pp. 500, 501.
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men, stronger in brain power than our men.” Mr. Kidd
himself writes as follows*: “Not only is it probable that
the average intellectual development of the races which
are winning in the struggle for existence to-day is below
that of some of the peoples which have long ago dis-
appeared from the rivalry of life, but there seems every
reason to suppose that the average intellectual develop-
ment of successive generations amongst ourselves does
not show any tendency to rise above that of the genera-
tions immediately preceding them.” And he quotes with
evident approval this passage from an article of Mr.
Bellamy’st: ““All that man produces to-day more than
did his cave-dwelling ancestors, he produces by virtue of
the accumulated achievements, inventions, and improve-
ments of the intervening generations, together with the
social and industrial machinery which is their legacy.”
Mr. Kidd’s conclusion is that social evolution is mnot
primarily intellectual. But surely the main inference
to be drawn from all this, supposing it to be true, is,
not that social evolution is mnot primarily intellectual,
but rather that intellectual evolution, whether of primary
or secondary value, is no longer by inerement of human
faculty, but by summation and storage in the environ-
ment it creates.

So far as intellectual evolution is concerned, Mr. Kidd's
contention is that natural selection affects it, if at all,
only in a secondary and subsidiary way. In this we
may agree with him. But no further. For he con-
tends that natural selection does affect man as a moral
agent. ‘“ Natural selection seems,” he says,f ‘““to be

*  Qocial Evolution,” p. 255.

t Contemporary Reciew, January, 1890. Quoted in *Social Evolution,”
p. 267.

1 “Social Evolution,” p. 286.
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THROUGH UNKNOWN AFRICAN COUNTRIES.

The First Expedition from Somaliland to Lake
Rudolf and Lamu.

A Narrative of Scientific Exploration and Sporting Adventures.

By A. DONALDSON SMITH, M.D., F.R.G.S.,
Hon. Member of the Academy of Natural Sciences, Philadelphia.

With nearly 30 full-page Plates and a large number of smaller Illustrations,
drawn from the author’'s Photographs and Sketches by A. D.
McCorMICK, CHARLES WHYMPER, €etc.

Large 8vo., One Guinea.

The body of the work is occupied by the narrative of the expedition, and
its valuable scientific results are given in a series of Appendices to be
contributed by such eminent specialists as Dr. Bowdler Sharpe, Dr. Giinther,
Dr. Gregory, Mr. Boulenger, Mr. Pocock, Dr. Helland, and others.

Dr. Donaldson Smith arrived at Berbera, on the coast of Somaliland,
about Midsummer, 1894, During a previous expedition undertaken for
sporting purposes in Somaliland, he had conceived the plan of penetrating
into the unknown interior of the Dark Continent and forcing his way to
Lake Rudolf. The present volume tells how he was enabled to achieve his
object after just a year’s march, beset by constant dangers and difficulties
that would have proved fatal to a less hardy or persevering explorer. From
Lake Rudolf Dr. Donaldson Smith made his way to the east coast at Lamu,
by which time he had marched no less than four thousand miles.

Dr. Smith found it necessary to take with him the considerable force of
eighty armed men, for self-defence in case of attack by the savage tribes of
the interior, and on more than one occasion the force was called into action
in a most exciting manner. The party experienced all kinds of hardships
and perils, but nothing was allowed to interfere with the scientific objects of
the expedition, although sport, both for its own sake and for purposes of food
supply, filled an important place in the plans,

Valuable collections were made of plants, birds, insects, geological speci-
mens, and ethnographical curiosities, by which the great museums of America
and Europe have been sensibly enriched. Dr. Donaldson Smith discovered
a town in which there were stone houses and beautiful shrines, in regions
where only mud huts were supposed to exist. He came into prolonged
contact with the warlike Abyssinians, and was even the recipient of an
autograph letter from the Emperor Menelek, His journey took him through
some of the loveliest scenery in the world.
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THROUGH THE SUB-ARCTIC FOREST— Continued.

Mr. Pike is well known as an explorer, and in the journey now described
he traversed some completely unknown country round the Pelly Lakes. For
many months he supported himself entirely by hunting and fishing, being
absolutely cut off from any chance of obtaining supplies. Such a journey
could not fail to be productive of many exciting episodes, and though the
author treats them lightly, the hardships he went through form a fine test of
the true explorer’s spirit.

The Sportsman’s Library.

Edited by Sir HERBERT MAXWELL, Bart,, M.P.

This series will consist of a selection from the best works of past writers
on sport, carefully chosen either on account of their literary merit, of the
light thrown by them on the habits and resources of a bygone age, or of their
permanent value as contributions to knowledge of the various subjects
dealt with.

The volumes will be issued at the rate of two or three a year. They will
contain in every instance an introductory chapter by the Editor, and such
notes as may be necessary to explain or correct the author’s statements.

Illustrations in the original works, when of sufficient merit or interest, will
be reproduced in facsimile, supplemented with new ones by the modern
artists best qualified to deal with the various subjects. Among the artists
whose co-operation has already been secured are Messrs. G. E. Lodge,
J. G. Millais, A, Thorburn, C. Whymper, G. H. Jalland, A. C. Corbould,
P. Chenevix Trench, etc.

The size of the volumes will be a handsome 3vo., and special care will be
bestowed upon every detail of paper, print, and binding. The following will
be published this season:

THE LIFE OF A FOX.

By THOMAS SMITH,
Master of the Hambledon and Pytchley Hounds.

With Illustrations by the Author and SiX COLOURED PLATES by
G. H. JALLAND.

Large 8vo., handsomely bound, 15s.
Also a limited Large-paper Edition, two guineas net.

This volume will contain both of Smith’s published works—*‘The Life of a
Fox’ and ‘ The Diary of a Huntsman.’ The author’s reputation as a hunts-
man, as well as his gift of literary expression and his skill as a spirited -
draughtsman, made these books exceedingly popular in their day, and they
have now become very rare.
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THE EXPLORATION OF THE CAUCASUS.

By DOUGLAS W. FRESHFIELD,

Lately President of the Alpine Club, and Honorary Secretary of the Royal
Geographical Society.

With Contributions by H. W. HOLDER, J. G. CockIN, H. WooLLEY, M. DE
DEecHY, and Prof. BONNEY, D.Sc., F.R.S.

Illustrated by 3 Panoramas, 74 Full-page Photogravures, about 140 Illustra-

tions in the text, chiefly from Photographs by VITTORIO SELLA, and 4

Original Maps, including the first authentic map of the Caucasus specially
prepared from unpublished sources by Mr. FRESHFIELD.

In two volumes, large 4to., 6oo pages, Three Guineas net.

*We can only say, in a word, that a more interesting, more vivid, more conscientious,
more exhaustive, and in parts more thrilling, account of a region as yet comparatively un-
known has never come before us. No record of exploration has ever been published in
this country in so splendid a material form, and, beyond contradiction, no pictures of
mountains to illustrate the exploits of climbers have approached the very numerous photo-
graphs of Signor Sella."—Daily Chronicle.

‘ Mr. Freshfield's work on the Caucasus is not merely the most important mountaineering
book of the year, but probably the most important that has been published since the time
of Tyndall and Ball. Every part of Mr. Freshfield's book is solid, and will remain perma-
nently valuable, It brings within two volumes the record of everything that has been done
and the substance of everything that has been learnt during the first twenty-eight years of
Caucasian exploration by expert climbers."—Manchester Guardian.

*Two superb volumes. No book of travel or exploration within our remembrance has
disclosed such a wealth of illustration as the one now before us, in which are depicted
every Caucasian range and mountain of any moment with perfect clearness and sharpness.
There is not one blurred photograph or drawing in the whole collection. Nothing has
been omitted that could impart completeness to this magnificent work.'—Daily Tekgn:fk_

* What singles these magnificent volumes out on a very brief inspection from all climbin
literature is that for once the illustrations are worthy of the text. If the publishers ha
done nothing beyond giving us these magnificent reproductions from the cameras which
Signor Sella and others have carried upwards of 16,000 feet above the sea, they would still
be entitled to our praise and gratitude. Mr. Freshfield has given us truly one of the most
delightful and inspiring works upon the '‘everlasting hills" which any library 'Eun hold,
and it is produced and illustrated with a sumptuousness which it is a pleasure to find so
well bestowed.'— Birmingham FPost.

‘ The two volumes are *‘ great,” not only from the prosaic standpoint of measurement
and avoirdupois, but pre-eminently so in the more meritorious sense of representing infinite
labour in the amassing of materials at first hand, and high literary and artistic skill in
blending letterpress and phm:}graph; in a way calculated to extort the admiration even of
the most stoical reader."—Liverpool Fost,

* A princely example of British scholarship.'—Glasgow Herald.

* Enough, perhaps, has been said in recommendation of these volumes, which are instrue-
tive without being didactic, full of novel information without any suggestion of guide-book
literature, which contain most graphic descriptions of the scenery, without ever descending
to word-painting, and which contrive to impart freshness even to the well-worn theme of
mountain and glacier expeditions. It would be difficult to praise too higgfly the mag.
Only a few in this country will be able to appreciate the geographical knowledge and the
infinite labour that the construction of this map must have cost. For the first time the
topography of this great mountain-chain from Elbruz to Kasbek is laid down in its entirety
with accuracy, and the extent of the glacial system is clearly demonstrated on a scale of
about 2} miles to one inch.,'—Mr, CLINTON DENT, in Fke Daily News.
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WAGNER’S HEROINES.

BRUNNHILDA—SENTA—ISOLDA,

By CONSTANCE MAUD,
Aunthor of * Wagner's Heroes.'

Illustrated by J. W. Maup. Crown 8vo., 5s.

SECOND EDITION.

WAGNER’S HEROES.

PARSIFAL—-TANNHAUSER—LOHENGRIN—HANS SACHS.
By CONSTANCE MAUD.
Illustrated by GRANVILLE FELL. Crown 8vo., §s.

¢ Miss Maud has done for the Shakespeare of music what Charles Lamb once did
for the real Shakespeare.'—Daily Telegraph.

‘ Constance Maud has elected to convey into simple language the histories of
““Wagner's Heroes,” and has succeeded admirably.’—Black and White.

NEW AND POPULAR EDITION,

SEVENTY YEARS OF IRISH LIFE.
By the late W. R. LE FANU. Crown 8vo., 6s.

¢ It will delight all readers—English and Scotch no less than Irish, Nationalists no
less than Unionists, Roman Catholics no less than Orangemen.'— Fimes.

FIFTY LUNCHES.

By COLONEL KENNEY HERBERT,
Auwthor of *Common-Sense Cookery," efe.

Crown 8vo., cloth, 2s. 6d.

FANCY DRESSES DESCRIBED.
By ARDERN HOLT.

An Alphabetical Dictionary of Fancy Costumes.

With full accounts of the Dresses. About 6o Illustrations by LILLIAN
YouNG. Many of them coloured. One vol., demy 8vo.

A TEXT-BOOK OF NURSING FOR HOME AND
HOSPITAL USE.

By C. WEEKS SHAW.

Revised and largely re-written by W. Raprorp, House Surgeon at the
Poplar Hospital, under the supervision of Sir DYCE DUCKWORTH,
M.D., F.R.C.P. Fullyillustrated, crown 3vo.
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TWONEW VOLUMES OF THE CHILDREN’S FAVOURITE
SERIES,
Each fully Illustrated, price 2s. ; gilt edges, 2s. 6d.

MY BOOK OF HEROISM.
MY BOOK OF INVENTIONS.

NEW AND CHEAPER EDITIONS.
GREAT PUBLIC SCHOOLS.

Eton. HARROW. WINCHESTER.

RUGEY. WESTMINSTER. MARLBOROUGH.

CHELTENHAM. HAILEYBURY. CLIFTON.
CHARTERHOUSE.

With nearly One Hundred fine Illustrations by the best artists.
Large imperial 16mo., cloth gilt, 3s. 6d.

* As to the suitability of the book for prize or present there can be no two opinions.
We cordially recommend it to the notice of headmasters.'— Educational Keview.

TALES FROM HANS ANDERSEN.

With over Thirty original Illustrations by E. A. LEMANN.

A beautiful volume, 4to., 3s. 6d.

* Miss Lemann has entered into the spirit of these most delightful of fairy tales, and
makes the book specially attractive by its dainty and descriptive illustrations.’—
Saturday Review.

‘ A very enchanting gift book for young people, Hans Andersen’s delightful and
ever-new stories being illustrated with rare grace and charm.'—/ZLady's FPictorial.

THE SNOW QUEEN,

And Other Tales from Hans Andersen.
With over Thirty original Illustrations by E. A. LEMANN.
Uniform with the above volume, 3s. 6d.

‘ The success which attended the publication, last year, of the first series of Hans
Andersen’s Fairy Tales, has led to an issue of a fresh series, illustrated by the same
artist. So we have again a most exquisite hook."—Spectalor.

THE BATTLES OF FREDERICK THE GREAT.

Extracted from Carlyle’s History of Frederick the Great, and Edited by
CYRIL RANSOME, M.A.,
Professor of History at the Yorkshire College, Leeds.
With numerous Illustrations by ADOLPH MENZEL.
Square 8vo., 35 6d.

¢ Carlyle’s battle-pieces are models of care and of picturesque writing, and it was a
happy thought to disinter them from the bulk of the **History of Frederick.” The

illustrations are very spirited.’—Fournal of Education.






18 My. Edward Arnold’s List.

AMERICAN SPORT AND TRAVEL.

These books, selected Cfmm the Cataloguwe of MESSRS. RAND McNALLY & Co., the well-
Anown publishers of Chicago, have been placed in MR. EDWARD ARNOLD'S hands under
the impression that many British Travellers and Sporismen may find them useful before
starting on expeditions in the United Stafes.

Aldrich—ARCTIC ALASKA AND SIBERIA; or, Eight Months

with the Arctic Whalemen. By HERBERT L. ALDRICH. Crown 8vo., cloth, 4s. 6d.

AMERICAN GAME FISHES. Their Habits, Habitat, and Pecu-

liarities ; How, When, and Where to Angle for them. By various Writers. Cloth,
105 6d.

Higgins—NEW GUIDE TO THE PACIFIC COAST. Santa Fé

Route. By C. A. HigGiNs, Crown 8vo., cloth, 4s. 6d.

Leffingwell -THE ART OF WING-SHOOTING. A Practical

Treatise on the Use of the Shot-gun. By W. B. LEFFINGWEL!.. With numerous
Ilustrations. Crown 8vo., cloth, 4s. 6d.

Shields—CAMPING AND CAMP OUTFITS. By G. O. SHIELDS

(*Coquina’). Containing also Chapters on Camp Medicine, Cookery, and How to
Load a Packhorse. Crown 8vo., cloth, 5s.

Shields—THE AMERICAN BOOK OF THE DOG. By various

Writers. Edited by G. O. SHIELDS (‘ Coquina'). Cloth, 15s.

Thomas—SWEDEN AND THE SWEDES. By WiLrLiam WIDGERY

TraomAs, Jun., United States Minister to Sweden and Norway. With numerous
IMostrations. Cloth, 16s.

HISTORY AND BIOGRAPHY.
Benson and Tatham—MEN OF MIGHT. Studies of Great Char-

acters. By A, C. BExson, M.A., and H. F. W, TatHAaM, M.A,, Assistant Masters
at Eton College. Second Edition. Crown 8vo., cloth, 3s. 6d.

Boyle—THE RECOLLECTIONS OF THE DEAN OF SALISBURY.
By llhedVer}rSRev. (IZ'::;HEJ.IEEMLE, Dean of Salisbury, With Phoutogravure Portrait.
1 vol., demy 8vo., ¢ i -

Cawston and Keane—THE EARLY CHARTERED COMPANIES.
(See page 9.)

Fowler—ECHOES OF OLD COUNTY LIFE. Recollections of Sport,

Society, Politics, and Farming in the Good Old Times. By J. K. FOWLER, of Ayles-
bury. Second Edition, with numerous Illustrations, 8vo., 1os, 6d. Also a large-paper
edition, of 200 copies only, 215, net.

‘A very entertaining volume of reminiscences, full of good stories.'— Fruifh.
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Pilkington—IN AN ETON PLAYING FIELD. The Adventures

of some old Public School Boys in East London. By E. M., 5. PILKINGTON. Fcap.
Bvo., handsomely bound, 2s. 6d.

Pulitzer—THE ROMANCE OF PRINCE EUGENE. An Idyll under

Napoleon the First. By ALBERT PULITZER. With numerous Fhotogravure
Hlustrations. Two vols., demy 8vo., 218,

Raleigh—ROBERT LOUIS STEVENSON. By WarLTER RALEIGH,

Professor of English Literature at Liverpool University College. Second edition,
crown 8vo., cloth 25, 6d.

Ransome—THE BATTLES OF FREDERICK THE GREAT. (See
page 16.)

Rochefort —ADVENTURES OF MY LIFE. (See page 1.)
Santley—STUDENT AND SINGER. The Reminiscences of

CHARLES SANTLEY. New Edition, crown 8vo,, cloth, 65,

Sherard—ALPHONSE DAUDET : a Biography and Critical Study.

By R, H. SHErARD, Editor of * The Memoirs of Baron Meneval,' ete.  With Ilustra-
tions. Demy 8vo., 155,

*An excellent piece of journalism, the kind of ptrs:ma'ﬁ journalism which is both enttrtaining‘
and useful.'—Safurday Kevicw.

Tollemache—BENJAMIN JOWETT, Master of Balliol. A

Personal Memoir. By the Hon. LioNEL TOLLEMACHE, Author of * Safe Studies,’ etc.
Third Edition, with portrait, crown 8vo., cloth, 3s. 6d.

* A very remarkable success.'—57. Fames's Gaszeire.

Twining—RECOLLECTIONS OF LIFE AND WORK. Being

the Autobiography of LoUuisA TWINING. One vol,, 8vo., cloth, 155

LITERATURE AND BELLES LETTRES.
Bell -DIANA'S LOOKING GLASS, and other Poems. By the

Fev. Canvon BeLL, D.D., Rector of Cheltenham, and Hon. Canon of Carlisle.
Crown 8vo., cloth, gs. net.

Bell —POEMS OLD AND NEW. By the Rev. Canon Bery, D.D.

Cloth, 7s. 6d.

Bell-THE NAME ABOVE EVERY NAME, and other Sermons.

By the Rev. Canon BELL, D.D. Cloth, ss.

Bell —-KLEINES HAUSTHEATER. Fifteen Little Plays in German

for Children. By Mrs. HuGgH BELL. Crown 8vo., cloth, 2s.

Most of these little plays have been adapted from the author's * Petit Théitre," the
remainder from a little book of English plays by the same writer entitled * Nursery
Comedies."

Butler—SELECT ESSAYS OF SAINTE BEUVE. Chiefly bearing

on English Literature. Translated by A. J. BUTLER, Translator of ‘ The Memoirs of
Baron Marbot." One vol., 8vo., cloth, 5s. net.
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Hudson. — THE HARVARD EDITION OF SHAKESPEARE'S
COMPLETE WORKS. A fine Library Edition. By HeENrY N. Hubpson,
LL.D., Author of * The Life, Art, and Characters of Shakespeare." In twenty volumes,
large crown 8vo., cloth, £6. Also in ten volumes, [s.

Hunt—Leigh Hunt’s * WHAT IS POETRY ?° An Answer to the

Question, * What is Poetry 7 including Remarks on Versification. By LEIGH HUNT.
Edited, with notes, by Professor A. 5. CooK. Crown 8vo., cloth, 2s. 6d.

Lang—LAMB’S ADVENTURES OF ULYSSES. With an Intro

duction by ANDREW LANG. Square 8vo., cloth, 1s. 6d. Also the Prize Edition, gilt
edges, 25,

Maud—WAGNER’'S HEROES and WAGNER'S HEROINES. (See
page 12.)
Morrison—LIFE’S PRESCRIPTION, In Seven Doses. By D.

MacLarey MogrisoN. Crown 8vo., parchment, 15. 6d.

Pearson—THE CHANCES OF DEATH. (S page 6.)

Rodd—FEDA, and other Poems, chiefly Lyrical. By RENNELL
Ropp, C.M.G. With etched Frontispiece. Crown 8vo., cloth, 6s.

Rodd—THE UNKNOWN MADONNA, and other Poems. By

RENNELL Ropp, C.M.G. With Frontispiece by RICHMOND. Crown 8vo., cloth, 5s.

Rodd—THE VIOLET CROWN, AND SONGS OF ENGLAND. By

RENNELL Ropp, C.M.G., With Photogravure Frontispiece. Crown 8vo., cloth, ss,

Rodd—THE CUSTOMS AND LORE OF MODERN GREECE. By

RExNELL Ropn, C.M.G. With 7 full-page Illustrations. 8veo., cloth, 8s. 6d.

Schelling—A BOOK OF ELIZABETHAN LYRICS. Selected and

Edited by F. E. SCHELLING, Professor of English Literature in the University of
Pennsylvania, Crown 8vo., cloth, 55 6d.

Schelling—BEN JONSON’S TIMBER. Edited by Professor F. E.

SCHELLING. Crown 8vo., cloth, 4s.

Sichel -THE STORY OF TWO SALONS. Madame de Beaumont

and the Suards. By EDITH SICHEL, Author of ' Worthington Junior,” With Illus-
trations. Large erown 8vo., cloth, 108 6d.

* A very good book indeed.'—Safurday Keview.

Thayer—THE BEST ELIZABETHAN PLAYS. Edited, with an

Introduction, by WiLLiaM R, THAYER., 612 pages, large crown 8vo., cloth, 7s. 6d.

WINCHESTER COLLEGE. Illustrated by HERBERT MARSHALL.

With Contributions in Prose and Verse by OLD WYKEHAMISTS. Demy 4to., cloth,
255, net. A few copies of the first edition, limited to 1,000 copies, are still to be had.






24 My, Edward Arnold’s List.

—— S

FICTION—Continued.
THAT FIDDLER FELLOW : A Tale of St. Andrews. By HoRACE

G. HurcHinsOoN, Author of ' My Wife's Politics,” * Golf," ‘ Creatures of Circum-
stance,’ ete, Crown 8vo., cloth, 2s. 6d.

TWO SHILLINGS.
GEORGE'S MOTHER. By STEPHEN CRANE. (See page 14.)

COUNTRY HOUSE—PASTIMES.
Ellacombe—IN A GLOUCESTERSHIRE GARDEN. By the Rew.

H. N. ELLAacoMBE, Vicar of Bitton, and Honorary Canon of Bristol. Author of
‘ Plant Lore and Garden Craft of Shakespeare.” With new illustrations by Major
E. B. RickeTTs. Second Edition, Crown 8vo., cloth, 6s,

Hole—A BOOK ABOUT THE GARDEN AND THE GARDENER.
BBF thgs"ufery Rev. 5. REYNoLDS HOLE, Dean of Rochester. Second edition. Crown

Hole—A BOOK ABOUT ROSES. (Se page 7.)
Brown—PLEASURABLE POULTRY-KEEPING. By E. Brow,

F.L.S. Fully illustrated. One vol., crown 8vo., cloth, 2s. 6d.

* Mr. Brown has established for himselfl a unique position in regard to this subject, and what he has
to say is not only sound counsel, but is presented in a very readable form.'— Notéingham Daily

Guardian.

Brown—POULTRY-KEEPING AS AN INDUSTRY FOR FARMERS
AND COTTAGERS. By EDWARD BROwN. Fullyillustrated. Second edition. Demy

4to., cloth, 6s.

Brown—INDUSTRIAL POULTRY-KEEPING. By EDwarp Brown.
Illustrated. Paper boards, 1s. A small handbook chiefly intended for cottagers and

allotment-holders,

Brown—POULTRY FATTENING. By E. Brown, F.L.S. Fully

illustrated. New Edition. Crown 8vo., 15. 6d.

White—PLEASURABLE BEE-KEEPING. By C. N. WHiTE, Lecturer
to the County Councils of Huntingdon, Cambridgeshire, etc. Fully illustrated.
One vol., crown 8vo., cloth, 2s. 6d.

Gossip—THE CHESS POCKET MANUAL. By G. H. D. Gossp.

A Pocket Guide, with numerous Specimen Gamesand Illustrations. Small 8vo., 2s. 6d.

Cunningham—THE DRAUGHTS POCKET MANUAL. By J. G.

CUNNINGHAM. An Introduction to the Game in all its branches. Small 8vo., with
numerous diagrams, 2s. 6d.

Kenney - Herbert — COMMON - SENSE COOKERY : based on
Modern English and Continental Prineiples, Worked out in Detail. By Colonel

A. KENNEY-HEREBERT (* Wyvern'). Large crown 8vo., over soo pp., 7s. 6d.
Kenney - Herbert — FIFTY BREAKFASTS: containing a great

variety of New and Simple Recipes for Breakfast Dishes. By Colonel KENNEY-
HERBERT (* Wyvern '), Small 8vo., 2s. 6d.
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ILLUSTRATED GIFT BOOKS, ETC.

*.F For further particulars of books under this heading see special
Catalogue of Gift Books for Presents and Prizes,

WINCHESTER COLLEGE. Illustrated by HERBERT MARSHALL.

With Contributions in Prose and Verse by OLD WYKEHAMISTS. Demy 4to., cloth,
255 net. A few copies of the first edition, limited to 1,000 copies, are still to be had.

GREAT PUBLIC SCHOOLS. Eron — Harrow — WINCHESTER —

RUGBY — WESTMINSTER — MARLBOROUGH — CHELTENHAM — HAILEYBURY —
CLIFTON—CHARTERHOUSE. With nearly a Hundred [llustrations by the best artists.
Cheaper edition. One vol., large imperial 16mo., handsomely bound, 3s. 6d.

A LITTLE TOUR IN IRELAND. By AN Oxonian (the Very Rev.

S. R. HoLE, Dean of Rochester). With nearly forty Illustrations by JOHN LEECH,

including the famous steel Frontispiece of the ‘Claddagh." One vol., large crown
Bvo., 65,

WILD FLOWERS IN ART AND NATURE. By J. C. L. SPARKES,

Principal of the Nauonal Art Training School, South Kensington, and F. W. BURr-
BIDGE, Curator of the University Botanical Gardens, Dublin. With 21 Full-page
Coloured Plztes by H. G. MooN. Royal 4to., handsomely bound, gilt edges, 215.

BOOKS FOR THE YOUNG.
SNOW-SHOES AND SLEDGES. By Kirk Muxror. Fully illus-

trated. Crown 8vo., cloth, 55

RICK DALE. By Kirgk Musroe. Fully illustrated. Crown 8vo.,
cloth, 5s.

ERIC THE ARCHER. By Maurice H. HerveEv. With numerous

full-page Illustrations. Handsomely bound, crown 8vo., 5s.

THE FUR SEAL’S TOOTH. By Kirxk Munrok. Fully illustrated.

Crown 8vo., cloth, 5s.

HOW DICK AND MOLLY WENT ROUND THE WORLD. By

M. H, CoRNWALL LEGH. With numerous Illustrations. Fcap. 4to., cloth, 5s.

HOW DICK AND MOLLY SAW ENGLAND. By M. H. CORNWALL

LEGH. With numerous Illustrations. Foolscap 4t0., 55.

DR. GILBERT'S DAUGHTERS. By MaArRGARET HARRIET MATHEWS.

Illustrated by CHR1s, HAMMOND, Crown 8vo., cloth, 55.

THE REEF OF GOLD. By Maurice H. HeErvEy. With numerous
full-page Illustrations, handsomely bound. Gilt edges, 5s.

BAREROCK ; or, The Island of Pearls. By Henry NasH. With

numerous Illustrations by LANCELOT SPEED, Large crown 8vo., handsomely bound,
gilt edges, ss.

































