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1. General Purport of Thesis:

It is only within recent years that the
subject of Psychology has been freed from the age-
long domination of Metaphysics and placed on a
separate footing as an Experimental Science.

It wag but natural that in the infancy of Phil-
osophy it should ssek to embrace under its meta-—
physical side the phenomena of mind which are the
conecomitants of our physical being. And, as was
also bto be expected, Materialism was the basis on
which Philosophy sought to explain these Phenom-
ena.,

Beginning with Plato we get that Dualism which
has exerted so great an influence that it is today

a powerful force. This, to be brief, asserts that




the sounl with its consciousness is imprisoned in
the material body - that they are both separate
entities, being merely loosely connected through
the medium of the brain. Aristotle tried to
reconcile the apparent discordance of this theory
with his observations by pointing oub that the

mind is the creator and originator of all organic
matter, and until we come Lo Descartes, on the whole
the views of Aristoble dowinated.

The Cartesian Philosophy Gook within its scope
Animal Pswchology which was now beginning to occu-
py some little attention, and in his pronouncement.
that animals are purely automatic creatures from
a psychological point of view Descartes may be
said to have stimulated the enquiry into Zoologi-
cal Psychology which hag occupied uncsasing atten-
tion up to the pragsent time.

Man is the only being who thinks - who indeed
hag -consciousness - satisfied this Cartbesian
School, Animalg wera automatic only. And up to
a comparatively recent date this opinion was gen-
erally held. That, not only was the differance
of the mentality of man from that of brutes one
of degree, bubt so differing in kind as to admit

of" no comparative analogy whatever,
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| ené of racial preservation might bs lost sight of.

Darwin’s great Hypothesds had not yet revo-
lutioniged the prevailing.system of Zoologieal
doctrine, and the possibility of man’s descent,
even from a morphological point of view, in Evo-
lubional Continuity from beings of a lower order
had not disturbed the complaeent serenity of the
gpecial Creation balisvers.

When this did come so great wag the change
of view imposed upon Biologists, so largely did the
structutal and physiological loom on their mental
horizon that for a time the psychological equiva-
lent wasg lost sight of or regarded as a mere gside
isgue, Bvolution by Natural Selection became an
accepted fact,

'But, the realm of Biology embracesg the animal
life in all its asgpects - morphological and psycho-
logical, and for a time there wag danger that the

part playsd by the mental factor in the biological

But though he did not follow it to its logiecal
conelusion Darwin raally laid the foundation ofi thee
Psychological side of Evolution.

The fetters of Metaphysics wers still close
upon the mind of man however, apd many thinkers of
note, while im complete agreement with the theory

of man’s morphological evolution from besings of a




lower order, held strongly that the mentality of
man was a thing apart, having no Ancestral line
in Wvolution dirzct or indirect.

In the sgtaplishment, of a scientifiec Psychol-
ogy the @eparation of the problem of Metaphysics

=

ig absolutely necessary, and if we are to regard
the phenomena. of mind as coming within the pale of
gcientific enquiry at all we must vigorously disown
the Metaphysical and deal only with facts observed
and logically enforced. Huxley, in his zealous
support of #Evolution from a Materialistic point of
view, would not admit that consciousness - or mors
generally the mental factor was of any bhiological
value, and from his demonstration of the purposive
and to him equally purposeful actions of the brain-
legs frog concluded that animal consciousnass was
no other than a mers accompaniment of molecular
changss in the brain.

; "The conscilousness of brutes" he said,
would appear to be related to the mschanism
of' thsir bodies, simply as a collateral
product of their working, and to be as com-
pletely without power of modifying that
working ag the gteam whistle which accom~-
panies the worlk of a locomobtive engine is
without influsnce on its machinery." (z)

But as Lloyd HePgan points out Huxley was

carried too far in this metter, For, whereas the

(a) Huxley. Collscted Essays Vol. I. p240. <




the frog from which the physical centres of con-
gciousness have been removed sits crouched and
motionless and will sooner starve than feed it-
self - although food put into its mouth is swal-
lowed - the unmutilated frog hehavesg in a very
differant manner,

If the consciousness, admitted to be present,
has no effect upon behaviour, "how'" asks Lloyd Mor-
gan, "can an HEvolutionist who accepts this conclu-
sion account on Evolutionary grounds for the emist-
ence of a useless adjunct to neural processes?'(a)

This extreme view Huxley would carry into hu-
man mentality as well, but this does not immediatzs-
ly concern us here,

The crucial point of this discussion on the Hvo
Hvolutional Continuity of the mind of man and brute
is the important part played by consciousnass,
whether we are dealing with the dimmest sentience -
which we assume to be present in some of the most
lowly invertebrates - or of the highest product of
human Intellection,

Putting aside Huxley’s view, I hope to show
that consciousnsess has a role to play in Evolution,
and that a very important one, and shall endeavour

as far as my knowledge of recent researches goes to
trace

(a) Lloyd lMorgan, "Animal Bshaviour" p 308,




ity continuity from the more lowly forms of animal
life to its keginnings, at. least, in man,

It is a matter beset with many difficulties
and the different cohclusions arrived at by experi-
enced investigators do not render a study of the
subject any sasier, It is a practically hopsless
study for any but a2 mind traindd to the laws of
general Psychology. A sound if narrow pasis hav-
ing basn obtained,howsever, from intesgpagtive study,
the comparison and correlation of résults thus ob=
tained broaden the conclusions of the psychologist
and prepare him for the more difficult. study of a
comparatbive method of Zoological Psychology.

Bvery infe¥fuee we draw as o the psychical

processes of our fellow being has to be by analogy, &

for any more direct acquaintance with psychical
processes other than our own is inexXorably denied
us.

To a gtill greater extent must we stretch the
argument, by Analogy in an investigation in the
field of Zoological Psychology. We have, in fact,
to interpret the objective phenomena of animal psy-
chology - and these are all that are opsn to us -
in the very terms which we use for the explanation
of' conceptual thoughts. This is an insupserable
obstatle and it is magnifiad ten-fold by the fact

that many observers would ss<k to dewrive the re-




sults of experiments in Zoological Psychology from
the more complicated of our intellectual functions
instead of;,whennpossible, explaining them in terps
of a lower mental grade., Lloyd’lforgan’s dictum in
this question is worth remarking, he says:-
"In no case may we interpret an action
as the outcome of the exercise of a higher
psychicalsfaculty if it can be interpreted
as the outcome of the exercise of one which
stands lower in the psychological scals, ™
(a)
This is a very different thing from Wundt’s
erroneous statement that we should always have re-
course to the simplest sxplanation, which he remarks
iz the approved maxim of the exact sciences., But
is this so? Is the simplest explanation of phen-
omena accepted by scisntists? A8 a matter of fact
in this case the simplest explanation of the psy-
chical actiwities of animals would be to credit
them with Reflection and Conceptual Thought. It
is a much more simple thing to assume that manzs
mentality is a thing sui generdis and by isolated
creation - sgprung as Atgfne from the head of Zeus -
than it is to arrive logically at the conclusion
that it has reached its present stage along the
slow and tortuous pathway of Evolution,
Lloyd iforgan’s definition sesms a fair one and
its advantages in pruning the exuberant imagination

in our dealings with the mentality- of animals more

(a) Lloya llorgan, Introduction to Comparative
Psychology. D 33,




than counterpalances its apparent injustice to the
possible explanation of thsir objective méntal phen-
omena,,

For if comparative psychology has suffered much
in the noxious jungle of Metaphysics it has suffered
much more at the hands of some of its investigators.
The study of the subject morsover has been réndered
more diffieult by the exisving confusion of termin-
oloBy. Hach obgerver has a different interpreta-
bion to offer of the game mental process, thus, Re-—
flex Action; Instinct; Intelligence; Inferance and
Heason have dsfinitions varying with the investi-
gator, and so, on many points, come into grievous
collision. Thig ig unfortunaté oubt it would seem
to be insvitable, simply bscauses the observers are
different observers, and also becauge in Nature there
can be no doubt that. in the mental life of man and
of the higher animals many of thess factors - notably
Ingtinct and Intellipé&nce cross and re-cross in the
most perplexing manner. Ag I ghall point oun laten
no hard and fast line can be drawn as to where the
one bagins and the other ends. The basgal factor of
the mental life of & man may be pure instinct for
a whole day or it may be marked by intellsctual pro-
cesses of the highest order, The explanation and

definition of the mental factors mentioned above




which I propose to adept: T shall refer to in the
next paragraph.

Bioleogy has accephed Evolution on thé lines of
Natural Selection as ibs guide and Comparative Psy-
Chology, which is a part of Biology, in its widest
interpretation, it seems to me is bound to do so a
also. And I shall hope to point out some of the ...
land-marks of the path along which Psychological
Bvolution has advanced parallel with Biological
Evolution, noting also the apparent continuity of
the process in all its essentials from brute to
man, up to a certain point.

When we consider that Zoological Psychology
hag only of lats yesars bssn placed upon a scientific
foobing as an experimental Scisnce the contributions
of investigators, up to the pragent time, have heen

full of suggestiveness and value.
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2. Phenomena to be interpreted and ‘their TPefinition

P

It may be stated at once that onily Phenomsna
which can come within our mental purvisWw objectively
can be the subjects of experiment in Zoological Psy-
chology. In other words only those mental pro-
cesses accesgible to physical influences can be
dealt with, Thege ars doubtlaess a small share

of' the whole of the psychical prosesses of animals




but, for a working hypothesis they would seem to be
gufficient., These phenomena come under the gener-
ik names of Reflex Action: Instinet; and Intelli-
gencey; which embrace betwesn them much that will

be referred to more in detail latsr on. It would
be well at. this point, as far as possible, to de-
fine the respective gpheres of thess great classes

of nervous reaction.

Reflex Action.

The rather loose use of terms déscriptive of
neural reaction is an unfortunate fault which is
altogether too common in text books on Comparasive
Psychology, Wundt, for ingtance, in discussing
the reflsex nature of bthe reaction to stimuli of
Protozoa, spsals of Protozoa gg giving evidence of
(voluntary movament', How this is misleading, for
a voluntary action, properly so-called, implies
ref'lection and choice and is nscessarily only pres-
ent in beings of highly organised nervous systaem,
The word "voluntary“ hag to be sharply defined from
the differential reaction to stimulus which lowly
organiged animals possess in place of a nervous syse=
tem, but which, as we shall gée, no less surely serve
a biological end.

Btrictly speaking, Reflex Action, ag stated by

Marshall Hall, implies a differentiated nervous
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and requires a sensory or afferent nerve connection,
a, nerve centre, and a mobor or sffersnt nerve con-
naction. If we give the terms a more extended us-
age as Hobhouse seems disposed to do, it can be

made to include the response bto stimulus of many of
the lowest organismg, and even of certain plants, no
notably, Drossra and the Sensitive Oxalis, which
have, so far ag we know, no essential nervous sys-
tem whatever,

In this broadzr definition of the term it might
be gtated on the lines of Hobhouge’s view as an in-
variable and uniform reaction to stimulus, In the
cage of neither plant or Protozoa is thers any evi-
dence of intelligencé - in other words, no conscious
guidance., The rsaction is a certain and invariable
result of an external stimulus; the bagal fact prob-
ably being the irrdtability of protoplasm, The
reaction is no more purposive in the cass of the
Parame cium than in theé cage of the Venug fly-trap.

It would be well, however, to restrict the use
of the term to a nervous system so far differentiated
as Lol posses: anvefferentinerve, a centre, and an=.
affereat nerve, If we admit its functions as so
far purposive its structurs is undoubtedly mechan-
ieail. A1l parts of the mechanism re-act together

in perfect harmony and without any adaptation on
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the part. of the reflexX mschanism itself ~ 'cua re-
flex act' — it re-acts insvitably for the benefit of
the organism, As Hobhouse putg it, it is so at-
tuned that "the manner of redection adoptad for sach
stimilug ig under ordinary circumstances beneficial
Lo the organism, Of the structure we may perhaps
gay with certain resservations that it hasg growh up
pecauge il 18 useful to the organism." (a)

In msn and in the higher animalg these reflaxag
also persist but under differsnt conditions. They
vary with the condition of the organism as a whole
and ares markeddy dependent upon their connection
with the highser nerve centres. Thege reflexes in
man resgide in the lower nsrve centres and are in
great. part controlled and controllable by the con-
scious guiding centres in the brain. Their pur-
pose Lo the complex organisation of man being of not
nearly so wvital importance as it 1s to the more low-

1y organised animals,

Tristinct.
There is probably none of the mental instinct
of animals and their &xpression in action around
which so much controversy hasg raged and from which
g0 many divergent conclusions have been arrived at
as Instinct. The term has undoubbtedly been used

as a confession of dgnoranceé of many of the psychical

L.T,Hobhouse, "lIind in Evolution.'" p 33. 12




activities of animals up to a comparatively recent
time even by scientific men, and by the lay mind
any attempt to bind it down to the common-place
rules of Hvolution wag regarded as an almost un-
pardonable arffront to ths Deity. Ingtinet is
probably nowhers more in svidsnce to common obser-
vation than in the various activities of birds.

The fact of migration, for instance, which is even
now commonly attributed by many to a certain guid-
ance of the Almighty’s Hand, is found to bes capable
of an altogether different explanation., This in-
stinet ig found to bs in part at lzast due Lo the
gradual recession southwards, driven by the increas-
ing northerly winds, of the multitudinous insects
which birdsg require as food. Birds in fact 'make
what. is practically a2 conscious virtue of necegsi-
LY. In other words if they did not follow the
gradually rsceding' tide of inszcts they would
gharve,

Thig popular view of Instinct deals with it
exactly as it deals with "Reason!" in man, as an
ultimate principle beyond the pals of discussion,

Let it be clearly stated at once that nsither
Instinct nor Reason can thus stand élone, in a
state of isolation from the rest of nature, but

have to come inbto line with the view held by modern
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Pgychology that they are, like all other mental and
physical activities, products of Evolution, serving
a biological end, and in intimate and unalienable
connection with f£hem,

Instinct may be gaid indeed Lo be the cradls
or nursing mother of Intelligence. It ig ag im-
possible to sharply define the territory of Instinct
as thet of Reflex Action. Somswhers it enters the
stream of mental development in the gphere of Reflex
Action and thereafter it colours that stream along
its widening channel ag far as we have beshn able to
explore it in the highest forms of dintsllectual de-
velopment,.,

i It has been well said by someone that theories
of Insgtinct are Masg common as butterfliss in summer"
and this after all is but natural if we look' at tHe
wide scope for a variable interprétation of the same
phenomsna thers is in the realm of Instinct.

Many of bthesge theoriss may be said to merely
darlien counsel with words. We may at once dismiss
the theory whdeh holds that Instinct springs into
being a perfect organisation of absolubé& and un-
erring infallibility. Instincts ara rarely perfect
from bhirth, and there are few if any which need no

alteration and which undergo no modification in the

lifetame of the individual. The instincbs of suck-
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ling, nesh-building and flying in birds are by no
1=ansg perféct at birth; undergoing variations ac-
cording to circumstances, and, as we shall seae
later, bhe more modifiable they are the more adapt-
ed to serve the biological snd of survival.

Probably at oppogite poles of definition are
Ilr. Herbert Spencer’s that Instinct ia simply com—
pound Reflex Action, and Mr, Marshall’s, who holds
that we must embrace under Instinct an ethical,

i artisﬁic; and even religious emotion,

Others again class instinctive action with
Intelligence, involving consciousness of end. Wundt
defines Instinct in general as "movements Following
originally upon voluntary acts which have beacome
wholly or partially mechanised in generic Evolution
‘or individual life." Thus following closely upon
Darwin’sg view that Instinct is inherited habit de-
termined by Hatural Selection.

Briefly, Wundt agrees with ths visw that In-
gtinets are "ths mechanised rudimsnts of manifes—
tations of Intelligence," and further proceeds to
divide Instincts into what may bhe called the ordin-
ary congenital type according to the definition
and into acquired or individual instincts. He
holds, and to a large extent with Jjustice, that

nervous systems have a property of mschanising com-
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plex ~ originally voluntary - movements, these ap-—
pearing in the race in the course of countless gen-
erations as congenital instincts and in the individ-
ual ag acquired instincts, instancing the nimetic
impulse in the.social life of the higher anamais as
a strong ineentive to the growth of the latter.
Certainly in many social customs this is so, but it
is & question ag to whether what is acquired ought
to be regarded ag ingtinet at all, lastly he iso-
lates the connate instinets which hs calls thosg of
sex shd nutrition.

Hobhouge in his reent boolk would seem to defing
it ag a redgponsge of inherited structurs to stimulus;
but will not allow that w2 must thersfore identify
it with Reflesx Actien,

In the care of €hickens by Lthe hen, as he well
points out, there are many reflexes involved as iso-

lated acts, notably ~ danger clucks - spraading of

wings to recsive the chickens and so on. "HEach partic-
ulér act may be described! he says, "without obvious
violence asg reflex, bul the whole is an adaptive
combination of reflexes in which the combination is ag
as impprtant as each separate act." But beyond this
be believes that there is some psrmanent state or
tendency which we call maternal feeling or parsntal

instinct, thus differing in his conclusion from

16
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Spencer who would distdinguish Instinct and Reflex
Action solely by their relative complexity,
iMr, and Mrs Peckham, two very rainstaking and
accurate observes, in their monograph on the in-
stincts and habits of the solitary wasp, have well
defined instinct in the following terms:-
"All complex acts which are parform-
ed previous Lo experience and in a similar
manner by all memhers of the same sex and
race.," (a)

This will be seen to exclude any idea of con-
sciousnéss, which after all for the bars purpose of
definition it would sesm hetter to do, as most in-
stinctive actg ars performed for tha first time at
least without any possibility of conscious guidance,
on the part of the individual,

Lioyd lMorgan sums up these views in one,zand de-
fines instinctive behaviour as "comprising those
complex groups of co-ordinated acts which are in
their first ocecurrence indepsndent of exXperience:
which tend to the well baing of individuals and
the preservation off the race: which are dug to co-
operation of internal and external stimuli: which
are gimilarly performed by all members of the same
more or lass restricted group of animals; but which
are subject to variation and to subs®quent modifi-

cation under the guidance of experignce,'" (b)

(a) G.W.% RB.G,Peckham. "On the Instincts & Habits of
the Solitary Wasp,"
(b) Lloyd Morgan, "Animal Behaviour." p 71,
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Tow to deal with thege extremely divergent
views. Mr, Hervert Spencér{s pronouncement; that
Insvinct is merely compound Reflex Action would
seem in the light of recent research to be inade-
quate. Both Mr, Hobhouse‘and Profesgor Lloyd lMor-
gan sesm to experience difficulty in getting away
from this absolute view of the matter. And cer-
tainly many actg classed as instinctive can quite
ag reasonavly be‘claimed for the Compound Reflex
Theory. There is no objective evidence of what
Hobhouse calls "a persistent inward condition"
which co-ordinates and controls the many réflsx acts

inveolved in a2 compound reflex.

This would include under Reflex Action many of
the more complicated acts of insects. I, Fabre men-
tions one which Hobhouse quotes, "Ausolitary wasp,
Iphex Flavipennis, which provisions its nest with
amall grasshoppérs, when it returns to the cell
leayvaes tLhe vietim outside and gossg down for a mo-
ment to see that all is right. During her absence .,
1. Fabre moved the grasshopper a little. Out came
the Sphex, soon found her victim, dragged it to the
mouth of the cell and left it as before, Again
and again M. Fabre moved the grasshoppsr butb every

time the Sphex did exactly the sams thing until the

observar was tired out.
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In this case one gets that uniform response to
stimulus which is the inevitable accompaniment of
Reflex Action. Opposgite conclusions have besn come
to , however, Dy o ther observers in the same cir-
cumghances.

This wview Wwould parallel Instinet with a com-
plicat=ed Reflex act sueh ag walking with the mind
abgolutely preoccupied, Certainly in proportion
as they exhibit this fixXsd and unalterable response
instinctive acts approach the mere mschahdicadzjro-
cegs of Reflex Action. The difficulty in this class
of ingtinctive acts and the cause of mich of the
controversy appears to be that no line of demarcation
between Reflex Action and Imstinet has bean drawn
by Hlature, The one insensibly glides into the
other and their spscial characterigtits becoming

blended produce a reaction which, so to gpeak, is
rnieither reflex not instinct, but which can be wiew-
ed asg either.

Instinct is foundationally pre-determined res-—
pose to stimuli with & biological snd in visw, but
Spencer’s theory is not nearly comprehsnsive enough,
for leaving out of account for the moment any ques-
tion of intelligent guidance in compound Ref'lex
Action, no matter how complex it be, there is av all

stages of development an unvarying raesponse; while




Instinet even in its lower forms shows some adapt-
apility to circumstances, this bsing noted in the
courss of many generations; s0 slow is it to change.
Ref'lex Aetion shows no cuch adaptability. But it
is when we come to the large clags of instincts
where adaptation to circumstancasg occurs &ven in
the life of the indivddual that the inadequacy of
Spencers definition becomes apparent. The ground-
work of the action may be in a sense mechanical,
but. there is something super-added, which differs
in some lind An individyal cases, and in individuals
is adapted bto the immediate matter in hand, lany
instances might be quoted to support this from ob~
servations on spidsers, caterpillars, and ants, and
more especiallykfrom their study of the solitary
Wwasp by the Peckhams, These careful observars

gstate clearly the pros and cong of the matier,

Their opinion is that instinct in tﬁese interesting:_
1ittle insscts is present in a graat variety of
forms, from a dull unvarying responge Lo a gitu-
ation to a plasticity of adjustment which bears
all the marks of intelligence.

The view that Instinet and Intellipence are
practically interchangeable terms sesms even more
fallacious in its results than the compound reflex

theoryss This erroneous view is the more readily
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understood if we remember that intelligent action

— this being as we shall see later quite‘distinct
from intellect - ariges somewhére within the sphere
-of instinct. In the case of many instinctive
actions there can be no doubt that they are purely
instinctive only in their first performance, svery
subsequent perfermance being coloured and modified
by the experience thus gained. Experience is the
key—ﬁote”of intelligence, and an instinctive act
to begin with is not experiential.

Talke llorgan’s simple instance of the young
chick; here,tasfew hours after birth, the little
vird packs at any small objeect within view. The
pecliing is a pure instinctive act, set in operation
by an optical stimulus - to put the matter shortly -
but the chick?’s initdal efforts are frequently any-
thing but accurate; as soon, however, as experisnce
Steps in complete precision in pecking is rapidly
attained, and it is at this point, and here only,
that intelligsnce begins to operate: hefore this
there was 1o consciousness of and.

Bty there are many more complidated acts which
mist be called instinctive and yet which show some
gstrange fore-lkknowledge and apparent purpose, chief-
ly among the lower invertebrates.

In support of this the striking instancs of

the caterpillar of the Emperor loth may be mentionad




In this case there ig shown an astonishing amount
of blind prevision and, according to some, of rg-—
flaction and understanding, in the elaborate care
which with an exzit from ibts cocoon is provided: in
all this the caterpillar had had no experience and
could have learnt nothing from parsents.

As Hobhouse puts it, "it is precisely the high-
1y complex development of apparent purpose in cer-
tain relations, combined with entire absence of any
corresponding manifestations of intelligence in
other regpects that forcegs us to recognise the pur-
posdveness as only apparent." (a)

Inheritance, under jatural Selection, as we
shall see, playssnc unimportant part in these com-
plicated ingtincts, and any definition of dinstinct
mugt include this all compalling force.

Lowest in the scale we find instinects in which
no variatioﬁ from the path appoeinted by heredity
takes place. Variations from this straight and
almost unerring rule occur more and more as we Droe=
gress upwards until,in the light of sxperience,
which we saw was not inherited, we have an increasg-
ingly effective intelligent control, the instinct-
ive act becoming indsed suffused with intelligente

throughout.,

(a) L.T.Hobhouse. ITind in BEvolution p 51.

k)
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Instinct in general is raised above reflex
Action by the addition of what Hobhouse terms "“the
persistent condition" and what Lloyd llorgan calls,
for want, of a better name, “an organic prompting."
This consists of an emotional element of some Kind,
experience is added, and with it the dawn of intellid
gent action appsars.

Intelligence.

Por what we ghall see afterwards is a
biolqgicgl end Intelligence and Instinct for some
distanée pursue a parallel course. Instinct provided

he crude material in outline and Intellibence roundsg,
smooths and polishes it. The more rigid and unvary-—
dng an instinct is the less room is there for In-
telligence to bring to play oh it its power of ad-
Justment. On the other hand, thé more capable of
variation the instinct is the more does Intellipgence
adjust the action to the immediat® nsed of the situ-
ation. But it may be asked wherein lieg the eg-
sential difference betwecn Instinct and Intelligence
proper? Briefly, as has bveen stated by Lloyd lipr-
gan, Instinect is antacedsnt 0 experisnce, it is an
animal’s hereditary outfit: Intelligence is conse-—
guent on sxperience, Or’, lpoking aththe matter

in a physiological light, in Instinet we have a

complicated machinery rzady for uge, a perfect ner-—
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ner%ous Co;ordination, Intelligence develops this
along certain lines during the lifetime, checlking
nervous dctivity-dn some directions, stimulating
Ty an obhRers. Int,elligence thersfore is shown
in-a modification of what Lloyd Morgan calls "be-
haviour after experience', There can be no doubt
also that an Intelligence the smotional factor plays
an importanﬁ part: pleasure-and displeasure begin
to be more emphatically features of the situation,
and have a large share in determining action. We
saw a crudse emotional state was pregent in Instinct
as such, but was comparatively in the baclkground;
in Intelligencs, on the other hand, fseling-states
play a prominent part in its development.

liow, what are more especially the criteriz of

.

Intelligence which mari it off from instinct? Com-
plexity of adjustment it has besn urged is one.
But as we have seen complexity and precision are
among the most. wonderful atiributes of instinctive
action., lany instaness of this among insects might
be given, a notable ons occurring in the habits of
the solitary wasps, in the construction of their
nestsg; their method of conveying the wounded in-
sectg and caterpillars to their nests, as related
in ¥r. Peckham’s lMonograph, But another and moré
distinguishing test must be stood, and we have it

in the corrslation betwesn experisnce gained and
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subsequent, action., An sxperience undser which will
come sensabions of plesasure or othérwise, motor-—
adjustments, This has an effect in modifying the
ragponse givéen to a similar gtimulus, It is what
Lloyead lMorgan calls novselty of adjustmant and in-
dividuality, the ability to perform acts in spscial
adapfationito naw circumstances,: = "the individual-
ity manifested in desaling with complex conditions

or variable snvironmentl-thase seem to be distinctz=r
ive features of Intelligence. (a)

In order to do this there must be some dim and
elementary corralation. This corrslation of BXperi-
ence may be said to be the first upward step in
mantal Hvolution towards the eorrelation of ideas
which i man’s alone on the conceptual plane. But
Just ag we tallk of a man’s ideas bacoming broader
$o wa have here a gimilar rssult on a lower parcept-
ual plane. There is a broadening of rsaction, ac-
cording to circumstances, which lsaves the beatan
track of Ingtinct far bshind,

To prevent the confusion of terms which the use
of & word 1liks "corrslation", so largely smployad
on the ideational level, might. lead to, Profassor
Stout has an admirable phrass which he calls "ac-
quirsment of meaning;" and illustrates it swith the
claggical gtory of tha Chick and Cinnabar lloth. The

Chick

(a)Lloyd llorgan, Animal Bshaviour:pp 122,123,




having peacked at this nauseous ceeature (the in-
stinctive) and the resulting sensation being un-
pleasant (sense-experience) on future occasions
modifies hig attentions to the CGinnabar Moth to
guch an extent as to dispense with the necessity
of repeating the original experience, and controls
the instinctive tendency to peck in that particu-
lar case or a similar one owing to some re-presen-—
tation, however dim, of the previous occurrence.
Hers obviously there is a corrélation of events,
in other words the Cinnabar Moth hag acquired mean-
ing.

Here then, broadly speaking, is the point where
intelligence,including many manifestations to be
afterwards mentioned, firgt leaves the realm of
Instinet, Pgychologically thig state corragponds
to the psrceptual stagé and out of it is largely
built up the mental 1life of the higher animals),
the mental life of young children and, in certain
phases, the mental 1ife of men, In it we can see
the germs of comparative judgment, of generaliza-—
tion and indeed much of the conceptual life of
man.

Where this capacity for lsarning by éxperience
first makes its appearance in the animal world is =
almost impossible to tell., Certain it is that evi-

deness of it appsar so low down as the Cephalopoda
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and even some Ilollugscs, bub its range is not dé—
termined by a séisntific classification of animals

: according to thsir pbsibion in the vertebrateé or
invertebrate world from & morphoiogicai point of
View. .‘Further than that we cannot go.

The perceptual stage of Professbr Stout is the
direct and immediate result of experisnce, but
without a genefalihed conception of an dideal,
There is iﬁtelligenﬁ control but not rational con-
trol of motor and other impuises.

‘ Aa a definition of parception is of wital im-
portance for what folloﬁs, and as in my opinion
Stout’s view of the perceptual proceéss seems the
most cogent and lucid with which I am acquainted,
perhaps I may be allowed to giva it in full:-

"Perception is essentially copnisant
We canhot perceive without perceiving some-—
thing ., . . . .. perceiving is a special
mode of cognition, it is that special mode
which immediately depends on ths actual 1
bresence of an object’ to the genses . . .
. + » 4t iy contragted with that mode of
cognition which talies place through ideal
images, Such images are not dependent. on
the actual pressnce of an object to the
senges, Thsay are representations of ab-
sent. objects which havs already been per-—
cedved , . . . . thus existsnce of parcen—
tion is a pre-condition of éxistencsd of
ideal images. Direct cognisance of nres—
ent, objects must precede ideal represen~—
tation of absent objscts." (a)

(a) Prof:G.F,Stout — ianual of' Psychology. p 251,
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In-other words, the ébage off mental Ivolution
called Intelligence or in Psycﬂologiéal language,
parception, is distinguished by the pressnce of
concrete objechs - pheir cognition — with resulting
motor activities. It is capable of unity and con-
tinuity, when of a complex nature, thus differing
from Reflex Action in which the reéponses are iso-

ated and never continuous. Thers ig adaptation
t0 a varying anvironment, and with it learning by
axperisnce; unsuccessful modes of procedure ars
eliminated; successful onss survive, and finally
there is sgome &vidsnce of rspresentation of imagss,
These factg are of some importance in the criticism
of somg¢ experimental meEthods to be afterwards des-
eribed.,

Although having no direct bzaring upon thsa
matter at pregent under discussion a bare reference
to the Ideational stage is necsssary.

Perception must be sharply distinguighed from LI
this, Fres ideas would undoubtaedly appsar to ex-
ist in gom=z of the higher animals: inages of nrevi-
ounsvexperisnce, of an isolated and dstached charac-
ter, wollld seem also the be presaent in animal con-
sciousnéss, Thay ars largely pragent in human con-
sciousness also, in fact the mental life of children

and of many of our fellow creatures would seem to be




largely based upon such and tﬁeir concern in the im-
mediats performancs iﬁ hand. But, the gulf between
the donceptual and the idsational in man, which un-—
doubtadly doss exist,cannot be bridged by mere per-—
captual mentality, no matter how rich or how variad.

In conéeption the object is stdill concrete, but
wa deal with the attributes of objects, we analyse,.
compare, and gensralize about tham, Corpslation is
hare more distinctiva and far raadhing than in par-
ception, and we argue not only by msans of deduction
but, of induction also.

In this paper we have nothing to do directly
with conceptual thought, and I meraly mention it to
complate in the broadest and most géensral manner ths
definitions and special distinctions of the various
mental progessss o be disgcussed.

Concaption, according to the line I have taken,

is no new faculty, it arisss in dirsct gensetic descenp

from pesrcaption.

3. Biological Ihtérpratﬁtioh = Watural § chi
4 =5 I alac -
Inhsritancs, s

Prom time to time in thsese ramaris a refér-—
ence to a biological snd has been madeé, and tha im-

portant bsaring the mental lire of animals has ﬁpon




upon this matter must be brisefly referred to. The
piological test of survival opéraﬂes no leags strin-
gently in mental Evolution than in its physical
counterpart; and the full sdgnificance of this ap-
pears to have escaped thas notice of biologists until
a recant date.

The stern examination of Natural Sslsction with
adaptability to varying é&nvironment hag to be pags-—
ad both by mind and body: indeed we may venture to
hazard that the capécity'of the mental slement in
the matter settlsas the fate of the purely structural
for weal or woe. The mammoths and huge:saunrians
of earlisr days havs besan shown to b8 crsaatures of
comparativqu small brain; and for a time their
huge bulk settled the issue in their favour; but
their mental processses were not capable of dfitelli-
gent adaptation and they had to succumb to weaker
but more intelligent products of Evolution. So
also we may-notecin the infancy of the human race
brute strength alona survived, but by slow degrees
Selection was operating upon mental developﬁent,
rafining and randering more subtle until mere phys-
ical capacity had to give place to the more intel-
ligant use of the possibly less vigorous organiza-—
‘tion, Ths most highly organisad structurs in the

pody, the brain, with its concomitant psychical
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phenomena, has not yet come into its own, but is
glowly, very slowly, advancing to that end,

The part played by consciousness in the bio-
logical end of racial survival ig unknown to us
in the lowest members of the animal world; all we
can gay is that their reactions to stimuli invari-
ably seem to servs that end, It is only whan we
get to the more highly organisad animals that ths
value of conscious intzlligence becomes fully an-
parsnt, "It ig a commonplace of evolutionary doc-
trine! gays Morgan, "that other things being e&qual,
those racesg will survive, in the constitusnt members
of which dntelligent beshaviour énables them to deal
most effectually with an environment of incrsasing
complexity." (a)

When experience has been gained its prompt
utilization to serve new situations is largely
the determining slament, As I before gtated, the
pogsegsion of organic structure of great size can-
not alone determine firness to survive racially,
but rather, the use to which this is put by in-
telligent dirsction of the end to ba attained,

The researches of Jenning would seem to havs
shown that the various psychicél activities with
which paramoecium has been sendowdd are carried out
without any conscious choice or ‘purposz, in other

words, the animal reacts automatically:; it assimi-

(a) Liloya Morgan, Animal Behaviour, o




-

Takes food, absorbs bxygen, and responas.to stimu-
ii, all of which, according to ths effectivensess,
contribute to its survival, but, as ws have seen,
without. consciousness, Thers 1s no conscious &nd
in view, but the end is somehow attained by the
pruning hook of Natural Selection,

So too we gay in the case of Reflex Action,
which, as we noted in dsfining it, implied a dif-
fersntiated nervous system; ths organism is, as we
say, sSo built that way, that its reactions to stim-
uli are in ths main bensficial to it, In the
course of thousands of years cartain types of re-
action might prevail which have proved to bz more
beneficial to the animal than others, Here the
part played by the nervous system, such as it is,
is onz of grsat importance, Of coursé there can
be little doubt that this method must be a terri-
bly costly one in the case of individuals, but
that is of no moment to the sifting hand of Bio-
logical Evolution,

In Instinctive types of action the same process
can be followed if it be granted that. structural
alterations talke place in ths courss of genserations
without any direct intervention on tha part of the
individual or of the race, thase structural changss
arising through heredity under the influsnce of

latural Selection, so too can the functions they arse
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adapted to perform, which have been modified hy en-
vironment. and the struggls for existencs. There
is thus a biological corrslation betwasn the adapt-
ation of structure and of function all along the
line. The flying fish to escape elimination has
evolved a gpecialized type of fin which fulfils
its object in short flights through tha air, and so
anables the animal to escaps its natural enemieés.
Under this heading too Wwill fall the wondrous
evolution of protective mimicry sesn in a wide:
range of animal life. Ingtinct, as I have al-
r=ady shown, has a congcious aspect, and there can
be little doubt that in proportion ag its instinec-
tive activities are influenced by consciousness in
adaptation to varying environment the chancas of
survival are increased, Talke a group of animals
throw thsm into alien surroundings, in which their
ordinary instinctive response doss not servea, and
refusa to grant them the saving grace of intelli-
gpent, adaptation, the bsneficial rssults of the
acquirsamant of meaning, in other words the con-
scious aspect of things, and ths chances are thsy
will becoma extinct before long.  HEndow them
with this mental factor on the other hand, which
can bs put into immediate action and temporiss with

the strange environment until congsenital variations




have, after many gsnerations, bsgun to take effect,
and their chancesg of survival are correspondingly
increasad., This adjustment being arriyved at by the
few, tha rest of the group would, if of a social
order, necessarily bsnefit by imitation. As used
in this ssnse, imitation does not msan reflective
imitation, as will be pointad out later, but that
which exists at the perceptual stage, that which
Professor Bteut ealls ssnseri-motor imitation. 4

The part played by consciousnéss in sexual ge-—
laction, that most vital branch of Biology, is also
an undoubted fact. We need not here discuss
whether theé appsal to the female is through any
aegthetic faculty or is simply sensé-excitabion,
thisg is for ths time immaterial, Ths point is that o
consciousness in some form determines the sélaction
made by ths famale from among the many who pay her
court,

As the guestion of inheritance dirsgctly bears upgn
the matter undar gensideration it will bs well at
thig point to define my position on this debated
tarritory. et me& state at once that I givae my
adherence to Weis-mann’g theory, meaning by that the
postulate of | Weismann which asserts the perpetual
continuity of germ—plasm and with it the non-trans-
missé{bility of acquired characters. With his

second postulate the absolute stability of germ-—
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plasm, we have in tﬁis place nothing to do, The
first aloné bears upon the question of heradity.

Motwithstanding Romaneds brilliant HExamination
of Welsmannism!t, which undoubtedly points to one
gignal flaw in the theory, to be immediately re-
ferred to, it &eems to me to have ag an hypothesis
a large amount of plausibility.

Briefly, VWeismann asssrts the non-trangmiss-—
apbility of acquired character, that Pan-gsnesis
cannot e accepted, and that the continuity qf
germ-plasm satisfies avery reguirement. In this
then the Lamarclkian factor is absolutely discounted
there is no compounding with it in the lgast de-=
gree, and yet, ag Romahes points out, he waives
again and again this absoluteness and submits .
the pOssibility of some slight and occasional
transmission of acquired characteristics. As
Romanes has remarked, there is a c¢onsidsrable dif-
feraence between a germ-plasm which is largely
continuous and one abgolutely so. It does not
immediately-concern us hers, howevar, whether
Romanes has proved the invalidity of ihe absolute
W@igmann. théary or not.. Ag I havs alrsady men-
tioned, it will be well to accept it as a working
hypoﬁhesis of heradity. . According to this wview

then e have the problem of variations practically




gsettled in the germ-plasm, oukwardly manifested
however, in the mental and physical characteristics
off the possessor. Thegse bodily gtructures form
the somatic slements, being sharply defined from
the germinal caells which alone are reproduced; =As
lorgan remarks'the Tormer talkse no direct share in
reproduction, they are off the lins of continuous
descant,, Thay die without issus," But, we saw
that ReflexX Action, Instinct and Intelligence were

largely hound up in the psrfect co-ordination of

the nervous system, which is a part of this somatic
element, which dies without issue; thess are mot
thersfore in a senge inherited, but the germ-plasm
handed on to ancother genseration is capable of e~
producing a gsimilar body and nervous organisation,
The immediate struggls for survival falls upon
the body alone, from this the germ-plasm is exempt.
And so we are once. more brought face to face Srith
the fact that it is ih the capacity of the body fer
intallipent adjustment to varying surroundings which
decides whether the germ-plasm in the particular
case is to be presaryred or not. The body is the
product of a given germinal substance and accord-
ing to the practical efficiency and use of the bodily
organs does Natural Selection pronounce its fiat

as to the fate of the given germ-plasm for survival




or non-survival. Uss of organs is a co-operative.
factor with heredity on: this basis, as affecting
the gomatic slemsnts. It ié through use that
favourable modifications of acguired characters

take place, and it thus directly helps in.securing

the continuance of the germ-piasm,

e S o o o o o o o

4. Psychological Interprstation - The Principle
‘of Conation,

It is on the importance of the Psychological
aspect of thea be@éviour of animalg in the light of
Evolution that.I would mors ﬁarticul#rly wish to
dwell, ‘I have endeavoured to point out that from
a. Physiological point of view and from a purely
Biological agpect all the activities of animals which
Xlhave defined'rest upon the fundamsntal basis of
Ivolution by Natural Selection. It is upon the v
value of the Psychological factor as helping to
determine the same Biological end that I wish to
insist in this paper. As T ha&e alrsady stated,
it hag b&sn too much neglected in astimating and
determining thé stabus of the various species of
animals in the scheme.of Evolution. Under this
heading I ghall also discuss the principle of

Conation which Professor Stout has alaboratsed with

37




so much care, and endeavour to indicate its great,
importance in the realm of Instinct and in that

of Intelligence, The principles of Conation in-
deed would seem to be an unvarying and inseparable
accompaniment, of the psychical side of Animal ac-
tivity,

It will be well tp give Dir. Stout’s own defin-

ition of tha Conative attitude in this connection:

"Such words" he goes on to say,

"as interast, craving, longing, Y2arning,
sndeavour, desire, purpose, wish and will,
all mark this characteristic of the pro-
cess of consciousheass, All of them imply
an inherent tendency of conscious states
0 pass beyond themselves and become some-—
thing different, an inherent tendéncy
which continues to operate unless inter-
rupted by interfering conditions, until
a certain end state is reached which is
called the satisfaction or fulfilment of
realisation of these. emotions," (a)

With this end stage then Conation ceases, In
this Conative process emotional states and feelings
vlay an important, part, more espacially within the
gscope of intelligent actions, although it is un-
doubtedly present, in instinctive action also, Iri—
deed so0 low down as we can reasonably infer con-
sciousness of any sort. to exist this Conative atti-
tude is a distinguishabls featurs, The Biological

end of aniwmal activities is survival; the Psycho-

(a)

Prof:G.F.8tout, lManual of Psychology p.64.




logical end, and inherent in it the end of Conation,
s 1Ld;v1dual butlsfdctlon or pleagure, By the end
of onqtlor nur» A do not, mean its acpual termin-
atzon bt ity goal of attalnment As Dr, Stout
‘remarks an important-daStinction is to bse drawn
here, The idea of winniﬁg a race is-reﬁresenra—
tive of the end of COP&thL in one sense the race
having besn won dis représentat;vé‘gf it in tha “other
sanges that is, Conation as'é-ﬁro&ess igs ended in
sapisfaction. ﬂhls is of coursa on the Ideational
plane, put it sErves ‘as an example., '

This state of endeavour to an end s in all
céses,-whethe& the end be regogniseq as such or- not,
ong to aﬁoid_obstruction and secure succeass: in other
YO 1b,‘individua1 satisfaction, That is, pubting
it in psychological language, to avoid the affective
gtatﬁ of displeasure and ensuze that- of pleagure,

Professor Stout, dh his AnalySLS off the sub-
jgct, doeg not seem to go below ths lavel of con-
Séioﬁs endeavour; i.e. the plane of Instinct with

‘super~éﬂded Intelligént adaptaﬁinn.- Certainly
the roots of the process on the Intelligent plane
would appear o arise in ;he‘affect;ve gtates of -
:the animal, and as below the-lavel of Instinct, soO
far as our knowledge goes, there existsno such af-
Tective states, it woﬁld seem that as a demonstra-

ble force in animal life we must not saek for it
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in more lowly organisms, And yet, may we not say
that a property of at least similar aim is prassent
in the dim sentisne® - if such there bs - sven of
the Protozoan, and in the reflex lif'e of many of
the lower invertebratss; whers, given an obstruc-
tion, there is the continuance of a state of iArri-
tapbility, or what Dr, Stoub would call in physio-
logical language, a disturbance of nervous equil-
ibrium, which goes on till the onstruction isg re-
moved, Waturally, the active gide of tha Conative
attitude, tﬁe endsavour after a pleasurable end,
with its corresponding satisfaction, is not so easy
Lo provae, mich legg to demonstrate, th in sssence
I taks it, the irritability of protoplasm is the bed-
tock of Dr, Stout’s Conative process.

To its action and importancs on the perceptual
plane of Instinct and Intelligsnce I have already
referredy there remains to mention ths correspond-
ing effect on the Ideational plane, In the per-
ceptual gtage we saw that Conation was a conscious
and Telt tendency or 'endsavour, chiefly in the motor
gphare, and that satisfaction was reachsd when the
snd was obtained, but. that there was no realization
of" the and asg such. There Wwe had to deal with
impuises which were isolatsd, and datermined by a
material and immadiate objective. On the Idsational

level this is not so. Hera the Conative tendency
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is under coﬁtrol and'ié;considgrad in-réiation 10
the "total system of tendencies." .IThére-may'ﬁéry
eagily be twWwo or more Conative'iﬁpglsaé, but delib-
‘eration is brought. to hear dn them and a decision
ig come to in relation to the Ideal, We set be-
fore ours=lves an ideal of conduct and sometimes
consciously, though more frequently unconsciously,
strive after its attainment, It is in fact a new
agpect of an old matter, and simply brings us face
to face once more with anotbther of the facets of the
many sided Watural Selaction; it ig indeed part of
this gpreat process. It would sezm that in no
othar way can we explain what ig without doubt a
constant feature in all animal life,

This Conative strsam of Energy, always making . .
for Hvolutdon, ig in marvellous congonance with
what we know of, or reason as being, thé objective
of Natural Selection. Those animals sndowed with
a strong force of Conatdve enefgy egcaps the dread
fiat of elimination; those again in whom it is
feably developed;‘if there be no countervailing
advantage, paying the penalty, The getting of
pleasure then and the avoidance of pain may be
termed the psychological contribution to racial
survival. If we consider ones or two of
the activities of aneimals we can see in what won-

derful agreement this all pervading tendsncy is
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with piologigal ends.

In his work on "The Play of Animals" Professor
Groos’ very ably dsalsg with this important phase of
Animal life, and hag conclusively shown the bio-
logical Tmport of the seemingly purposeless and
random physical activitiss of play, The felt end
or motive in thz animal2s mind, to put it thus, is
one of satisfaction of the pleasurable end; not as
one fitting it more effectively for the struggle
of life, adapting it to meet new and every varying
contingencies, the animal does not study that, but
hers is shown that marwellous consonamce of the
biological snd before referred to and the indivi-
dual gatigfaction of the moment, We may not be
prepared to admit some of the animal activities
referred toyby Professor Groos ag coming under the
scope of "play", but the underlying prinhciple in
all cases is the same; that when the animal,.is), 80
To gpeak, not actively engaged in the gtruggle for
exigstence, Watural Selection under FEvolution cun-
ningly interweaves this instinct of play into her
own great pattern and usés it thus indiredtly to
secure the biological end of racial survival,

It dis in youth that the straam of Conative REn-
ergy flows most strongly, and it is then that the
tendency to play is most in evidence - sxperimenta-

tion - practice - curiosity - the instinetive im-




pulse to mock fighting (which is ﬁgt the only

play activity of animals, as Prof., Wundt seems

to infer) - the periodic Fits of half flying shich
are so common among the young domestic fowls — the
sham hunting of' the kitten by ths domestic cat -
thege and many others arse evidences of this tan-
denecy. But it is not only in youth that practice
is gained for the seriéus struggle of life; in
adult life in the intervals of the struggle the
game conditioﬁs prevail., Thsz animal is as it were
playfully testing its harness of battls, strength-
ening any weak ﬁdints, and perfecting. itsslf in
the type of siﬁuation with whiech it is likely to
be confronﬁed in serious life., And this is not to
be wonderéd-éﬂ,'for it is vital to its very existenct
and a situabion inadequately dealt with in the real
struggle may mean the forfeit of its life.

In the courtship of birds, although, strictly
spealking, there is no play-time, we may note a
similar state of affairs. We know for instance
that gome birds begin Lo practise the love-song
quite eatly in the autumn in preparation for the
coming spring, This, I belisve, is in brief, an
outline of the theory Prof, Groos advances in his
very philosophical work.

But.,, as Prof, Lloyd liorgan points out, we are

f
too apt. to lay stress upon the bodily skill ddis-
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are too apt to lay stress on the bodily skill dis-—
played, the wonderful co-omdination of movenment
shown in this form of animal and human activity,
and to lose sight of the fundamental psychological
element, He says:-
i . . . Rightly considered
the D&h&JlOur itself dis gimply the out—
comsé of a conscious situation, duly elab-
orated and knit togéether through the as-
gociation and coalescence of its consti-
tuent date ., . . . . it is a means to the
unification of consciousgness by bringing
into relation scattered and at first quasi
independent sensoby and emotional alements,
Success is only attained through the
coneentration of attention and effort on

that: which is the centre of interest and
also the focus of endsavour.'" (a)

We can thus éee the co=-ordination of end of the
psychological of' animalg with that of Hvolu-
tion}_and the important share they fulfil in the
achievement, of this end: this being especially il-
lugtrated by the instinctive activities of animals

in the& sphere of play.

e — s o T — o —
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Y. The Plea for Comparison - Divergent Interpres-—

Having thus hypothetically established the
claim of the purely psychological side of animal
activity in Biological Evolution, there remains to

consider the argumsnts for and against the contin-

(a) Lloyd Morpan, Animal Behaviour p 319,
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uity-Of this mental factor through ascending stages
of development to its preéent consummation in human
consciousness, whan conceptual ihought first comes

on the scene,

Incidentally I have referred to somz of the
activities of the more intelligent animaidssas bear-
irig some noted resemblance to those of men under
certain circumstances. The remainder of this
paper will be devoted to the proofs for the con-
tinuity in Evolution of the mentallprOGESSes ofl
man and those of animals, and a;drit§cal acecount
of some recent methods of invastigation,

While th& doctrine of purely morrhological
evolution findsg ready adherents and f'ew opponents
at the present time, wonder being frecusntly ex-
pressed aven by the lay mind that so simple and
obvious a thing could aver havs been doubted, its
analogue in the realm of mind hag received but
geant recognition.

After the long reign of materialism, Romanes
may ba said to have been among the first in this
country to lay c¢laim for the animal mind a place
which challenged comparison with that of man, He
foundad what may be called the Intelligent School of
Animal Psychology, as opposad to the doctrines of
Wundt yho would explain all the mental activities

of animals in tarms of Association,

e R e



Admirable as are some_of’Romanes’ investigations
in certain fields of animal life, it has been noted,
and justly I think, that ﬁn.his éégérness to do '
Justice to the.meﬁtality of_animals; he was carried
too'far, and appsars to have interpratad in tﬁe light
of logical raflection many of ths activities of anim-
als which could quite weil, and with no discradit
to the animals concerned, be explained on thé lowsr
level of instinct or Intelligence. Unfortunately
for the valus of Pfofessor Romanes? observationé
ags records in his "Animal Tutelligence" and "lMental
Evolution in Animals" they are for the most part de-
rived from unscientific sources, and he appears to
have accapted them, coloursd as many of them undoubt-
edly are by the sxuberant imagination of his inter-
ested corraspondsnts, As Wundt observes, the facts
may be wholly trues; the interpretation of the phil-
osopher, innocaently woven in with his account of
them, puts them from first to last in a totally
wrong light. A t&pical instance may be mentioned
Which Wundt refers to, it is a story of ant 1life,

"At one formicary half a dozen or more young
gueens were out at the same time, They would climb
up a large pebble , . . face the wind, and assume
a rampant, posture.‘ Several having ascendead tha
stone at one time, there ensued a littles playful

rassage at arms ag to position, They nippsd each




other gently ﬁith their mandables and chééed one
another from favourite spots. They, however,
naver nipped the workers, These latter svidently
kapt a watch upon the sportive princesses, occasi-
onally saluted them with their anﬁennaa in the usu-.
al way or touched them ‘on the abdomen, but appar-
ently allowe them full liberty of action.“ As
wundt remarks, there is certainly full licence of
imagination here. Such is in part ths inévitable
result of the use of words and phrages which imply
analytical thought to describe mental processes
which involve no analysis.

In the work refefred to Professor Romangsg
wollld not seéem to have adopted the critical attd-
tude necessary in dealing with a mass of material
tﬁe observation of which shows anything but exact’
psychological methods. Faulty and inexact obser-
vation and an utter absence of experimsntal con-
trol were the characteristics of much that was
done by this school in thse spharse of comparative
Psychology.,

We cannot tooc oftsn zamind ourselves of Lloyd
Morgan’s wprinciple that in no case is an animal
ackivity to be interpreted as the outcome of the
exercise of the higher psychological faculty 3ip

it can bé fairly interpreted as the outcom& of
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exercise éf one which stands lower in the Lsycho~
logical scale," "

But, Romanss is not the only offender in this
ragpsct, His instancas ars confined For the most
part to a section of the Zoolﬁgical_wprld wheré
one would reasonably éxpact the'high leval of men-
tal development so far as it goes,

To mention one other, let us go to the oppos-
ite end of the scale, and we find 1T, Binet dis-
covering in the daily life of paramoeécium many
problemsg as complex ag can be presentad by our
own mentality. Thig author actually sapisfies
himself of the emistence of such mental attri-
butes as senses, choice, memory, and intelligence,
to say nothing of his ‘social scheme of life in
these organisms/ I shall deal with this in a
succseading paragraph.

Profegsor Wundt, who deals with animal mantal-
ity as a gubsidiary problem arising out of the con-
gideration of Himan pasychology, dsals in no uncer-
tain manner with ths agsumptions of the "Intelli-
gence" School,

He would geek to explain in terms of simple
Asgociation all the objective ﬁental vhanomana of

animals, In hig view the criterion of Association

wr.s

(a) Prof:Binst, The Psychic Life of Micro-organisms,
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is that it doss not extend beyond particular and. ..
isolated ddeas, howe&er many they may be, He
grants that the andérfhl éssociation mechanism
which aﬁ’animal deveioﬁs_is, even in some of the
inVerﬁeﬁrates, of a mqst'complicated charactser
but that it remains an‘association process all
the same, In-ﬁhe'éasé of the higker animals he
finds it more'diff£CU1t of application but never-
thelesgs endeavours to ekplain all their mental
activities in theéé terms,

Association of ons sénse impréssioﬁ with an-
other thus covers the whole field of Reflex Action,
Instinct, and Intelligsnce, and im in close corze-
lation with physiological nerve processes, Wundt
would in all probability allow that individual sets
of asgociation are acquired, and that there is
somé inherited facility in the nervous system for
the astablishment of this linkage of sense impress ..
sion with sense impression,to go no further, There
is no nacessary and fixed co-ordination of certain
nerve cells and nerve fibres, as we may suppose,
in the case of Ingtinct, but rather that such is the
nature of nerve matter that connecting links of
individual acguirement are readily formed, In
our own mental life we are made aware of the same

process from day to day, and the readiness with
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which certain actions ars, so to speak, stamped in,
ias familiarrtocadl, Professor Wundt also points
out the constant inter-action between Association
and Intellection in human life, and adds that by
ptactice anything can be reduced o Association,

"Trains of thought" he says, "which at first in-
volved considerable intellectual labour are complet-—
ed with dncreasing certainty and mechanical facility
the oftener they ars repeated,"

Upon this process thén Professor Wundt holds
thalt all the mental life of animals may be said to
hang. The effects'"of Assocciation do not go bayond
the connection of particular ideas shether direct-
1y excited by ssanse imprassions or only re-produced
by them, Intellectual activity presupposses a de-
monstrable formation of concept, judgment and infér-
gnce;, or an activity of ths constructive imagin-
ation", With all the réstriction he imposes upon
the gstudy of Zoological psychology, Professor Wundt
quite readily admits that animals give &videncée in
nearly all aspects of their mental 1ift that it is
the immediate precursor of our own,

Wundt, like the late Professor Romanes, Views
the matter of animal psychology from the gtandpoint
of eémpirical human psychology. Romanes, however, |

had made many observations, although as before point-




ed out they seem to lack 501eut1flc restralnt ) It.
H_doas not apnear bhat PTOfBSbOT Wundt hag specially
observad Lhe OOJeCt1V% m&rhs- Qﬁ'the mental factor
in dnlmals. In nﬁlther cass were the- conclu510ns
‘arrived at as the resul@ of - svstamaflc experiment,
and this renders the evidenCe, excspt: on the,most
general grounds, of an unurustworthy nature.

Wundt rLgh 1y p01nts out the erronsous conclu-
siong Romanes appsars to have besn 18d to in many
of the instancés he quotes, in éranting'the nower
of inference to animals when the more simple law of
aggociation could eﬁplain‘themd -But can we say
that Association explains everything in animal men-—
tality? Does not Wundt himgelf, in granting not
only contiguity-association but similarity-agsoci-
‘ation, admit a certain perqeption_of relations, and
this ths possiﬁility of* a certain attribute of mind
which has besn called a "practical judgment!?

In asgociation pure and simple.the connecting
links arée unalterably fixed as related to a seriesg
of acts and sill continue to operate after a con-
gideraple lapse of time, ow Wundt, in support
of hisg theory, relates an sxperisnce with a poodle
dog of his, which it sesms to me violates the very
ruleg in support of which he quotes it,

Briefly, the poodle was in the habit of cross-

ing a river with his master in a boat. Onee he was
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left behind, and was.compelled, much against his
inclination, to swim across. Some days later the
same accident happened, but, apparently objecting
o swim across again, he ran up and down the banlk
whining, until seeing a strange boat pushing off
for Lhe opposite shdre he sprang in te it and ar-
rivad dry-footed and hapoy. To explain this by
pure association is obviously straining the mean-—
ing of the term to £it the occagion in guite an un-
Justifiable manner, The keynote of ordinary asso-
ciation in this case would be, not the getting across
but, the getting into the boat with his master, The
animal really seems to have left association bshind,
selected the agsential part, getting across - with
the &end in view of rejoining his master; thus giv-
ing every evidenceé, as we shall see later, that the
animal had some idea of fitting the means to the
end, But if 4t be granted that agssociation will. i
explain most of the activities of animals already
mentioned, it seems practically useless in accounting
for some of the social instincts of the higher mam-
malia, Without necessarily implying the sympathy
of an ideal conception, mutual aid rendered by one
animal to another when wounded surely goes beyond
the linmits of mere assgociation, Sympathy is shown,
1ot Dbecause the animal repgards sympabthy as a vir-

tue, but because it purposes to relieve,
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In Brehm’s Thierlaben’ @any:instéﬁées'of this
lzind are givenm. The aniﬁal_&oes not analyse its
intention in the matter but ;Lt','c’ertainly directs
its action to the practi@al end of affording re-~
lief, Hay more, the very foundations of human |
self control may be noted in soms animals, notably
in dogs,in cases such as Hobhousé relates of dogs
impaelled to bite under the painful dressing of a
wound checliing tha impulse and converting it into
a caress, Thig control of impulse is therefore
not an abgolute prerogative of human gentality,, al-
though in the case of the animal it does not arise
from knowledge of an idea of right and wrongsiiunew—
ertheless, it cannot be said to harmonise with the n

notion of a simplée asgociative process,

VI, Importance of Observation and Experiment under

Controlled Conditions, — A Summary of Results,

Tt is only Within recent years that. the
iamportance of placing psychology on the footing of
an experimental Science has been thoroiughly appreci-
ated. In Zoological Psychology this is doubly
needful, as in the abssnce of language objective:

evidencas of mind aré all that we hame to go by.
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Then these have to be re-transiated into terms of
subjective experience. Obgervation alons in so
wide and varied a field ags the psychical activities
of animals afford is almost bound to lead to fal-
lacious results, and it is only when backed up by
gxperiment under properly controlled conditions
and capable of exact rapetition that a reagonable
approach to accuracy can be sxpscted, But, experi-
ment ﬁithout due checking of results is equally
bad, and the conclusions arrived at must be cor-
roborated by wider observations in thsz same field,
Then the conditiions of experiment must as far as
pessiﬁle approximatea té the natural habits of the
animals, as an unnatural strain in the surround-
ings appears to discomposs the animal with results-
ing abuormality of reaction. Then account must
ba taken of individual- differsance, of the level
of intelligence, sven in animals of the same spes-—
cisg. Thig hag besen noted by the Peckhams in thair
study of ths habits of wasps, and is a factor dif-
ficult to discount except by dealing with a great
as of material and so striking an average, Then
non-acquaintance with the training and pfevious
1ife history of the animal will introducs another
digcrepancy which is almost impossible to overcome
unless the animal has been observed from its birth

onwards. This has been dong more particularly by




omall in hislstudy off the young white rat; in the
higher animals it is naturally much more diffi-
culby .

Valuable work has besn done in several gections
of the wide field open to ihVeétigation inlﬁompara—
tive Esychdlogy,'and-althoﬁgh at’ the présen£ time
the objective and experimental study of mind in ans.
imals Tron the_staﬁdpq;nt of Bvolutdon is only in
ibs infahcy, the ﬁqu already done by Thorndyke:, |
Small, Lloyd 'lorgan, We51§y Mitls, HoBhouse'and
others has opzned ﬁp 2 £6rritory of transcendant,
intersast, iﬁ which may lie the Qolution of much
that dis at_ppesent apparantl& inexplicablé-to the
Ivolutionist concerning the whance of human'mental—
ity and the whither of bhe'mentélity of brutes,

The key to the mysteriss of Evolutioﬁ 0 S 1
maintain, hidden away in thse secrel rscessss of
mental development, ﬁervous'tissues; we saw, ﬁere;'
from their earliest differentiation? of paramount
importance in the modification of structure, whather
it be in the mere reflex of the lowest inverte-
brates, or in ths highly organized cérebrozgpinal:
system of mammalia. But it is not nervous tigsue
in the strict phyéiological gsanse of the word that
brings this about. It is its alter ago or correls-

tive, the psychological element; whether this be
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the quasi sentience of the invertebrates, the in-
talligence of the higher animals, or the Ideation-
al 1life of man, That. this mental factor, whatever
it be, operates sven vefore consciousness comes
into the field I have already shown, When, in
what way, and at what point consciousness first
anters the arena ws eannot tell, and all efforts
to elucidate this can only end in a conflession of
failurse.

Let meé notice first Mr, Janning’s researches
on the behaviour of paramoscium, which is perhaps
one of tha most typical of its class, the infuso-
rians, . Anatomically, paramoecium is readily

sscribed; it consists of 8 singls cell, rathsr
almond shaped, and about an sighth of a millimetrs
longs the sntire surface of the animal is covered
by waving hair-like eilia, which keep it in a
state of constant activity, At its lower part
there is a kind of intussuseeption or funnel, in
which ths cilia wavse inwards; this serves as mouth,
genarative, and excrsatory apparatus,

How, as I mentioned earlier in this paper,
various interpretations, some of them qguite intel-
lectual in character, have been dsaducad from the
activities of this little creature, The animal
fesds upon masses of bacteria almogt antirely, but

how do they choose their food? "IF paramoecia,




says Jennings, "are pléced_uﬁcn an ordinary élide,
such as is used fof.examiﬁing objects with the mi-
croscopd, -togethsr with a small bit of bacterial
zoeglea, and thse wholé covared with afadvef glass,
it will soon bs found that all the paramoecia,
which were at firsﬁ scattered throughout the pre-
paration, have gather closely about the mass of
zooglea and ‘are feeding upon it, It will be seen
that many paramoebia; which cannot on account of
the crowd gei near enough to the mass to touch it,
ars pushing closer and shoving their more fortunate
brethren, all aypparsently trying to gst as near the
delicacy as possiblé." . « « . Hars wa have a rea-
lated problem. Similarly,"he goss on Lo say that
if we mount, them without bacterdia, another phenom-
ena singularly like ths behaviour of human beings oo
oceurs, i.es, the scatitersd paramoscium soon collect
into bodisg or assemblages. "It appears" says
Jannings, "as if they did not enjoy being alone,
and had passed the word along to gather and hold
a mass-meeting in soms part of the preparation,
There are othsr indications too of the baginnings
of social conditions in these interesting little
creatures,

Further, the paramoecium s2ems to have prefer-

ences in taste, Any solution with a faintly acid




reaction being favoured by them, and anything al-
kaline in r=saction being apparently shunned, They
geem too to exercise choise of temperature, Can
the complax psychology apparently thus forced upon
us be explained in any other terms? Dr. Jennings
proved that it can, and has shown, by a gtudy of
the structure of the animal, that the diraction

of the strokes of the cilia in the oral groove
alone determines the ingress of food, that fikis
igsis cuites automatic and that no choicé is exer-
ciged, There is no gslection, pisces of blotting
paper, sponge, c¢loth, and other Ffibrous bodiss,

all find their way into the gullet, so long as they
ars capable of passing along it. The animals col=
lect too round these various matbérdais Jjust ag they
do in the case of their natural food, the bacterial
zZooglea, It is a mers organic rasponse, arising
from contact with any substance, and consisgts in

a cessation of action of the general cilia of the
body, those of the oral groové alone working,

Dr, Jennings digposes of the alleged gocial
customs, memory, prafsrencse in taste, and other
attributés of the higher mentality in one or two
interasting experimants, In general the result
arrived at was that a faintly acid reaction at-
tracts the paramoecium, that carbonidioxids in

particular exercised an atrractive influsnce,




Now paramoecium itself excretes (0.2, and
the amount excreted wag shown by chemical reaction
to be appreciable, A drop of water in which para-
moscium were mounted was coloured by rosol - a
substance decolourized by 0.2, and producing no
ill effect on paramoecium, The result was instruc-
tiva. Where the groups were colleacted thé raddish
tinge fades and disappears, and as bLhe groﬁps begin
to break up the colourless area edpands also, The
paramoscia swim back and fore in the colourless
area, which incrsasss coincidently with their move-—
ments. Then too, the finding of any given objept
and the subsequant grouping round it was found to
be entirely due to the random movements of tha an-—
imal - the excretion of ¢0,2, at the game time talk~
ing effect, - The abtraction to c&rtain-re~agents
and conditions and ths repulsion from cartain
others is accounted for in a manner by no means
exemplifying choice, as appears on the surface,

How then does a drop of attractive solution
affect ﬂhe animal? "Exact'observation” says Mr,
Jenninés, "of the méthod by which the paramosciim
enters such a drop shows that this question (of
choicej is based upon a false agsunption, Tha
animals do not turn towards the drop . . . . the

paramoecia may be seen in their random course to
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almogt graze the edge of the drop without their
motion being changed in the slightest degree, They
keep straight on past the drop and swim to another
part of the slide , . . some of the paramoecia, in
their fandom.aﬁimming} come directly againhst the
edge of the drop, these do not react, but keep on
undisturbed across it, But when théy come to the
opposite margin,' where they would if unchecked
pass out again into the surrounding medium, they
re-act negatively - Jjerking back and turning again
into ths drop. Such an animal then swims across
the drop in 2 new direction till it again comes to
the margin, when it reacts negativéely as bafore,”
Thus it is clearly seen that the animals aré not,
in an intelligent sense of the word, attracted by
the fludd of which the drop is composed, they en-
ter it solaly by chance,

In the case of a drop of repellant solution,
thére is a reversal of the cilia, and swimming s
straight backwards, ths animal at the same time
revolving on its long axis in a direction opposite
to that in which it was vreviously revolving, It
then turns through an apgls and moves forward a-
gain, fregusently with the rsesult of again and again
striking the repsllant drop, There seems to be
no localization of thes stimulus, what occurs is

merely a result of stimulation, and that this is
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the case has been shown hy immersing the animal in
a solution, which, as a whole, acts as a source of
stimulus, Here there is no obstacls to be avoided,
and therefore no especial reason for swimming hack-
wards, The first thing paramoscium does in every
case is to raverss the cilia and swinm baclwards, and
this i8 so of all cdasses of stimulil, Dr. Jénnings
sums up his resulfs as follows:-

"A gtrict parity is to be observed
bétween tha reactions of paramoecium and oo
those of an isolated frog’s muscle, Para-
moecium responds to any stimulus by a def-
inite, well- characterised reaction . . .
Eeaction in such a manner as to show a re-
lation to the position of ths gtimulating
agent has been rightly regardsd as the first
and lowest step in perception ; ., . This: in-
lowest step is quite laclking in paramoecium
+ » s+ « An animal that learns nothing, that
exercises no choice in any respect, that is
attracted by nothing and repslled by noth-
thing, that reacts entirely without referance
to the position of external objects, that haox
has but one reaction for the most varied
atimili, can hardly be said to havs made
the first step in the AEvolution of mind,
and we are not compelled to aszsume con-
sciousness or intellipgence in any form to
sxplain its activities.," (a)

The naturs of the activitdies of many other
unicellular organisms may e demongtrated to be of

essentially ths same unvarying type as this,

¢

(a) H.S.Jdennings. "The Psychology of a Protozoan"
{American Journal of Psychology)
1889,
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It is a wide step from £he Infusoria to the
Hymenoptera, but it is in this class that the sec-
ond gf the series of phenomena I have already de-~
tailed is most emphatically and characteristically
displayed, What the pressnt Lord Avebury has doné
for the more rsasonanle view of the instinective
activitieés of ants in particular, the Peclthams have
nccompliéhed in their observations: of thelhinstincts
and habitﬁ of thes solitary wasp., Thsir’s has in-
deed bheen a nota®le contribution to the battser in-
terpratation of the word instinct.

Dr, Peckham’s ohservations have proved among
other things that stinging, the taking of a particular
kind of food, the msethod of carrying préey, and of
talking .the pray into its: nest, are all instincts of
a well defined character; sach specieg having its
own invariable method of stinging, its own heredi-
ﬁary preference in rsgard to fobd, and so on,

In the case of stinging, the caréful and intelli-
gent, observations of‘the Peckhams have shown that
there is none of_the "precise anatomical and physio-
logical Inowladge'! of delivering the sting only in
the nervas cenﬁres, that Romanes and others seem to
have noted, The nerve cantres arég not stung with
a certain uniformity of this sort, and in soms cases
it hag bean éhown that, paralysis and death follow

sven when the victim has been stung far from a nérve




centre, ~ According to ths Pecithams, the primary
purpose of stinging is to prevent rasistance and
S0 prevent, escape, as in the mather of food, sach
species has some modificatiﬁn-&f its own in the
manner of stinging.'

The'parfying of_prey to‘tha nest is relatively
uniform in msthod, Put in getting ths prey into ths
nest the wasps ﬁhow in individual cases a.consider—
able originality of msithod in atﬁaining their end,
and dsal with the emergency pf%ﬁentéd by the dif-
fersnce in size of the victims in the most practi-
cal manner, In one of the instances given by them
and quoted by Hobhoﬁse'ﬁthe wagpwas holding .its
vietim (a spider) by the under side of the body,
the venter being towards the hole, and the lsgs
being sprsad out stopped its entrance, A moment’s
tugging convincsd her that this would not do, and
she then turned the spider over, holding it hy the
baclk, whersupon the lags at once folded thémsalves
across the under sidé of tha thorax, and the spider
way drawn out of sight, |

at4111 more remarkable was the following in-
stance of a wasp which actually seamsd to compare
the relative size of its hole and the spider bafore
trying to pull ths latter in, I, Pecltham relates
1t thus: . + « « "pregently shs went to look at her

nest, and sesmsd to be struck with tha thought that




had already occurréed to us = that it waé decidedly
too small to hold the spider, Bacli shs #ent Fon
another survey of her bulky victim, measured it
.with her eye without touching it, dréw her con-
clusions, and at once returned to the nest to make
=3t dbagioer , ot this seemed a‘remarkébly intelli-
gant use or the eomparati&e faculty,"
But i these casss of extraordinary adavtation
~of means to end oceur, showing great plasticity
of instinet, a plastivity which cannot be described
as other than intelligent, the same observers re-

late many actions which, in the light of intelli-

m

zencs, seem gtrangely irrational, It sesms ag if
thege little creatures, so amazing in thsair adjust-
mant, Lo circumstances in some casss, yet in others
are positively the victims of a blind and seemingly
senseless instinct, It would appesar also that
dny disturpance of the plan of action, predestdined
and pra-formed by instinet, quite threw the animals
out of their reckoning.

In a mors recent paper by thé-same observers
these facts are borns out mors fully by a number
of typical instances presenting ths dame gsneral
fsatures of interzst. (a)
Starting from the assumption that Genetic Psy-—

chology has mors to hope for in the study of the

(2) PeCinan, pqqitional obsesvations on the Instincts
& habits of the solitary wasp," 64




development period of young animals of all spscies

than from the adult stage, Mr, Willard Small has

made soms painstaling investigations on the psychic: .

development of the white rat., (a) (Ir. Small has
published a later and fuller account of his experi-
ments {9 The Journaler Psychology in 1900, which I
have not. been able to refer to,) :

Ir, Small kept a close and accurate diary of the
life of a number of young rats, from the day of
birth until the 28th day, and h& gives his obsérva-
tiong in detail.

A notabls fact would geem to be that thereé are
very few, if any,.congenitally psrfect instinets in
rats, Indeed, were it not for maternal solicitude
the young would be at a considerable digadvantage
il this way. One of thé first psychical actiwvitiss
noted was a desire for warmfh, which is undoubtedly
the occasion of the characteristically social habit
of "huddling."in rats,

Sueclking, Mr, Small found, was not congenitally

parfect; the young finding the mother’s teats largely

by accident, sven the gense of smell, which so early
develops in rats, playing no part in tha discovery,

This rapidly improved by practice,

(a) small., NWotes on the psychic development of the

young white rat,(American Journal of Psychology

18899,
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Small, as was to be expected, was noted at
a very early stage, within thrae or four hours of

birth, At first the reaction to pleasant and un-
plsagsant odours, such as violast and chseéese, ate
sxactly similar; after a day or two some discrim-
ination is shown. Indeed on ths 4th day the re-
action to asafoetida was rapid, and showed marked
dislike, On ths other hand, in four cases out of
rive, thers seemed to be pleasurable rssponse to
wha cheasea: odour, .

—

Mr, Small notes three distinct stages in the
tat’s sense of smell; (1) Extrame semsitiveness
wnen all olfactory stimnfarionoxs displeasurable,
(2) An indifferent stage, (3) Discrimination of
those odours associated with food and those not so
agsociated, He has also elucidated an important
point, that the association of certain smells with
foodsturfs is not nzcessarily experiential, but fhat
in tha casgé of-Cheessejand Milk:especially there
seems to be a sort of instinctive selectivas faculty.
Dealing with ths instinetive activities of rats,
Mr., Small lays stress upon the fact that there are
practically no perfect instincts at pirth, and
dwells also upon the conditioning of Instinot by
the davelopment of the neural muscular systen,

He gives ag a tentative dalfinition of Instinct

"an organic impulse, affecting through the neural
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muscilar Bystem, definite purposive: motor ends,"
Perfect instinctive AGtivity is this plus definite-
HBSS.Of movament gainad by the axerciss of ths
function, . 'Phis-isg in alllessential respects, a
part at laaat-of'the definition of" Instinct I ac-~
cepted at the beginning of this paper,

Tf. éméil seems Lo see in the r.'ht.m’idling_" of?
rats - already referrsd to as being onelof their
most‘characteristic‘instincts_when young, as in-—
desd. it is ‘throtghout 1ife, one of the rudiments
of the social éysteﬁ; and this is'worth remarking
froﬁ the point of visw of out preséent stﬁdy;

In ﬁhe‘matter of play, Mr. Small_ié ot disposed
to follow Professor Groos unhesitatingly, and goss
so far as Lo suggest that, wany of the paay activi-
ties (of rats in particular, I take it to msan) may
be mersly survivals or rudiments of old actdivities
now funcﬁibnless and purposaless, but persisting
more especially. in young life, and as not basing
prevaratory for the serious businegs of life and
the exercise of those organs which malke more Bs-—
pecially for survival,

In regard to affective states, Ilr, Small re-
psats what has been often ndted before{ that an
animal had no instinctive Fear sense. This is

certainly a striking fact when applisd to rats,
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He points. out,. however, that with ths functioning
off the ear and eye of the young rat, the sense of
f'ear appeafs in‘some form, quite apart apparently
from any experience,.

A matter especially worthy of notice is the
mutual service of rat for rat by ligking and pick-—
ing verminj; ‘this being perhaps a dim foreshadow-
ing of the altruistic principls in human character.

That, very prominent trait of rat character -
Curiosity - is, &t seems to me, rightly attributed
as serving a biological end of s&fety, cuite as
meh as the ends of nutrition. e, Small, in con-
c¢lusion, points out the extremely rapid growth of
a helpless organism into one able to adapt itself
to surrounding conditions, A Life fall of motor
and smotional dnstinets gradually evolved and psr-—
facted, possessing the inception of alisocialzéx-
istence, and the cdaims of mutual assistance and
forbearancs,

I must pass new, omitbting,for thé sake of
brevity, many prades of animal 1life and intelli;
gence, to the conclusions arrived at from the
study of thé mental proeesses of the higher mam-
malia, including the primates,

This stage more especially corresponds with

the third of the great classes of msntal activity
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I have alréa@y detﬁiled, namely: Intelligence,

This field is perhaps the one which has bhsen

most fully investigéﬁga, but with conclusions asg
divergent as the poles. ﬁr; Thorndiks, ?;ofessor
Lloyd lMorgan, Prof., Wesley IIills, and latterly

Mr, Hobhouse, have all stated their views on this
matter, ags the results of experimental work. Per-—
haps a rafergnce may be allowed Lo ths experi-
ments of ons or two of thoss mentioned, and first
those of Mr, Thormiike. (a)

The visws of this observer in the axperimental
field of psychology, corréspond with those of Prof,
Wundt in the theoretical: i.e., hes would reduce all
the mental activities of animals to Association.

The experiments consisted chisefly in placing
cats, dogs, and chickens, .when _ hungry; inovarious
types of beoxes ahd snclosures, from which they
could escape and obtain food, by the manipulation
of som& simpls piecs of mechanism, well within
their physical powers, but: otherwise novel to their
experience - such as pulling a cord, depressing a
laver ste, The animal was put in the enclosure,
food was laft outside, and his actions observed,

L L ]

Besides noting his general bshaviour, special

a Thorndik Animal - :
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notice was taken of how he succeeded in performing
tha necessary act, in case he did'sucgegd; and a !
racord ﬁas kEpﬁ.of the time that he wés in the box
befo:e‘ﬁerforming thé éuccessful pull or clawing
or biﬁhl"- Gl AL Ifbon the other hand, after
a certain ﬂiﬁe the animal was not successful hs
was talken out, but not'fed;'and if after a siuf=
ficient number of trials he still failed to get
out, thé case was recordsd as one of failure, Mr,
Thorndyke especially remarks the state of hunger
in which the animals wers kept.

Besides other‘advantages, v, Thorndike claims
f'or his method that no personal factor is intro-
duced, save in -observation and interpretation -
suraly an important enough cualification of its
merits,

@The apparatus in genéral, for ths cats, consist-
ed of a box 20 inches long, 19 inches broad, and 12
high, and a number of ingsnious attachments,:within
the limits mentioned, were used in geveral cases
for opening the door, At first there were vigo-
rous and random afforts to escape by clawing and
biting at everything. In the course of these
movsments, sooner or later, an accidental success
broupght about the desirsd resullt of ascapse, and

gradually, by rspetition of ths act, thers was a
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stamping in of ths suceessful impulse and an slim-
ination of the unsuccessful;.so that at. last, by
what Lloyd IMorgan calls "The Trial and Error lfeth=
" od", a perfect association Cdme to be sstabnlished
pétwesn a sense impression of the interiof of the
hox and thaﬁ particular iﬁﬁulse with resulting
fresdom aud‘food{

Similar experiments were made with dogs in lar-
gar boxes, but do not appear to have given such
gatisfactory results, In discussing the‘question
§f raagon or inference in the animals, in their
efforﬁs to escaps, Dr, Thorndike lays great stress
on the nature of the time-curve or racord, which
to‘him s#ems to point conclusively to thé absance
of inference in‘the mindg of the varioﬁs animals
experimented upon; He points out that whan one
shccess had bean attained, if we premised infersnce,
ths animal.ought not. to fail again when confronted
with the sams situation soon afterwards, There,
ought, tb e, ﬁe considsers, if reasoning be prasent,
a gudden descsant of ths time;curve, matrlking the
instantansous and well dafined action of a ration-
al decision, Buft this is not so; the gradual slops
of the time curve thussshows the absence of rsason,
In nons of the expariments was thers any sign of

absbraction or comparative judgment.

2l




Initation.

The importance of this psychical process
and its rssults for biological ends has hean recog-
nised by all comparative psychologidts., But, ac-
cording to lr, Thorndike, the specific kind of Imi-
tation has not been sufficisntly differentiated.

In his view of animal imitation has rules out of
court the imitative sounds of birds, also the imi-
tative action of young birds in following the ex= 1.0
ampds of the parent bird, in which case he considers
instinet and expérience bvetWween them gatisfy all re-
guirements without resoriiing to imitation for an
axplanation,

Dr, Thorndike’s experimsnts led him to the con-
clusion that in animals below the primates there is
no such thing ag imitation by "transferred associ-
ation," in other words there is no reflective imi-
tation, Indsed he seems to find small room for the
imitative faculty in the higher mammalia as an aid
to their intelligent acquisition of experience: In
thig connection experiments wers made with chicks,
cats, and dogs.

Referring more particularly to the experaments
with cats, Dr. Thorndike’s plan was as follows:-

The saxperiments weres so arranged that Cat No.2

was able to see Cat INo.l perform the action necessary

to




to enable it to escaps from a hox and get food, Thig
action was repeated a number of times, the observer
noting the number of times that dat No.2 had his
asyes clearly fixed upon Cat No.,l, who was apparently
an expert at getting out of the box. Gat 1To,2 was
then put into the Wwox', and the time which he took
to escape, aftter thus having the advantage of seeing
tha other animal do so was duly noted, Dr, Thorn-
dike’s conclusions would show that the conduct of
Cat Yo.2 in his efforts to &scape wasg in no way in-
fluenced hy what he had seen, There were ssveral
other sxperiments of the same nature, all bearing
out, this.conclusion,...In other words, the spimail
was unable to form an association leading to an act
from having seen another perform this act in the same
situation.

"Till the primates," says Dr. Thorngike, 'we
get practically nothing but instinct and individgal
acquirement through impulsive trial and error,
Among the primates we also get acquisition by imitas
g b And Dr., Thorndike concludes that no an-
imal can form an association lzading to an actht un-
legs there dis included in the asgociation an impulse
of its own which leads to the act. What Dr., Thorn-
dike intends to cohvey by the use of the word "im-
pulse'" is the direct feeling of innervation which

accompanies the actual performance of the action,




The same unsatisfactory results were obtained

by him in putting the animal through the action,

“rThere was no lsarning of the process any guick-
er, in other words, instruction had no effect, and
never succeeded in getbting the animal to change
its own method for his. This also showing, accord-
ing to his theory, that the animal’s own innervation
was needed to establish the association® and so faci-
itate the action.

Dr. Thorndike then goes oh to elaborate his
view of the stage 6f mentality implied in the asso-
ciative processes of animals, as borne out by his
experimants, "The proundwork of animal association
tion'", he concludes, "is not association .of dd=as,
bat: agsociation of idea, or sense-impression, with
impulse,”" While not admitting the pregence of
memory of events in time and:space in animals, that
is, 4a memory judgment, he givas it as his opinion
that animals do have re-pressntations of some sort,
and consequently ideas, but that such are confined
to narrow and rigorous lines,

From soms further experiments, Dr, Thormdilke
comes to thé conclusion that animals do not form
similarity associations, which, he states, involve
conception and generalisation,

The experiments were on the familiar lines al-

ready described, that is, the means of escape from
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ﬂha}%px wasg by pulling a loop, this loop being, in
_two or three instances , totally different in size
gize and appsarance, The experiments, according
,to Dr, Thorndyke, indicated that the animal had no
gensric notion of the thing "loop", in other words,
that the cat in the box did not discriminate be-
tween the Joppg to be pulled and react to the es-
sential, The reaction, he asgerts, was due to Ma
vagus, ill-definesd sense impregsion', utterly dif-
ferent from the accurately defined ssnsations of
human discerimination, "In gsneral" he gays, " the
unit of their consciousness, apart from impulse
and emotion, is a whole assocociation series, Such
" g0il cannot grow general ideasg, for the ideas, g0
long’ as they never show'themselves, Except for a
particular practical business, will not be tholught
about or resalised in their naturs or connections,"
He further states that it is only a small
ghare of human association that can in any way be
compared with animal asgociation; that sven leaving
reason out of account, therse are tremsndous differ=
ences between man and the higher animals, The
agsociations of man are naturally flar=mors complex,
delicate, and numerous, and the animal’s method
of attaining these qualities is one which man uses

only in a limited part of the field,
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Finally, he atates that he doss not believe
animals have ideas of another’s feelings of pain
or pleasure, That such must always be an abgtrac-
tion, momething thought about, - not a mere ss&nss
presentation — and, .asssulhjsis outside the range
of animal consciousness,
In a more recent momograph on the mental 1life
of the monkeys, (a) Dr, Thorndike continues his in-—
vestigation of the matter, J=periments were
carried out on similar but rather mors advanced
lines,and dealt with the behaviou®Z of the animals
in Iszarning to get into boxes containing food, the
door of which could be opensd by some simple mach-
anism, in lzarning to obtain food by other simple
acts, and discriminating betwesn two signals. The
rapidity with which the various triclks were learnt
was most pronounced in comparison with thaﬁ dis-
played by the cats and dogs. There was frequent-
1y "a sudden acquisition by a rapid and often in-~-
stantaneous abandonment of unsuccessful movements
and a selection of the appropriate one, which rivals
in suddenness ths selection made by human beings
in gimilar performances," So marksd wasg this, that
sven [ir, Thorndike admits a natural tendency to at-
tribute to monkeys a totally differsnt mental func-
tion from that of cats and dogs, namely, thé possegs-
sion of free ideas, instesad of vagues sense impres-
Sions.
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And while denying the mational consciolisness
to monkseys in any form from his results, hs suggests
that reason is but a secondary rssult of the general
function of having free ideas in great numbers, and
allows thatimonkeys do seem to possess the Pirst
beginnings of such free floating ideas.

The tests for learning from tuition and imita-
vion, the distinghishing tests fop discrimination,
saem to bé inconclusive, although he states that
there was no very marked advance in these particulars
upon cats and dogs. It was in the animal’s own
method of learning that the great differsnce was
smphasized,

Dr, Thorndike’s conclusions brisefly ares - that
the monkeys do represent progress in mental develop—
ment towards man in their focalized wvisions their
more complete eco-ordination of movament, and their
general physical and mental activity, Whereas,
their method of learning was the same, there was
a notably duicker formation of association, a greate:
number, and those of grsater complexity and greater
permanénce, Hs adds:-

"t ug not wonder thatibheiaply
dsmonstrable intsllectual advance of mon-
lays over the mammals in general is the
changs from a Tew narrowly confined prac~
tical associations to a multitud® of all
sorts, for that may turn out to he at the
botbtom the only demonstrable advance of

man, an advance, which in connsction with
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a2 brain acting with incrsassd delicacy
and irritapility, brings in its train
the functions which mark off human
mentality from that of all obher an~
imals," 71

The position of Prof, Lloyd llorgan on the
debated guestion 6f_the naturs and status of animal
mentality, as dsfined by him in "Animal Behaviour',
seems to bes in essentiai agreemant with that adopt-
éd by Dr. Thorndjke. "The method of animal intelli-
gence!" he gays, "is the method of varied trial and
error, with the utilization of chance success,"

The establishment, in fact of associations which
lead to success - success in this case méaning sat-
isfaction; he holds that thers is no evidence of
the problem being sonsidered in all its relations
with a visw to ascertaining the essential nature

of the difficulty, that there is, in other words,
no reflection such as exists in ths ideal schéene

of reason,

Prof, Morgan quotes some experiments with dogs
which appear to bear out his wview of the matter to
the fullsst axtent,

Dr. Stout, in his recent lManual of Psychology,
would algso sesm from independent observation to
have arrived at precisely the same conclusions as
Dr., Thorndyke, “Tha vast interfal” he says, "which
separates human achievements, so far as they de~

pind upon human intelligence, Trom animal achiave-
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ments, so far as they de=p=nd upon animal intslli-
pence, is connected with the distinction between
conceptional and ideational precesses. Ahimal
activities ars either purely perceptual or, in so
far as they involve idsas, these idsas only serve
to prompt and guide an acpion in its actual exe-
cution . . . « . on the other hand, man constructs
in his head, by means of trains of idesas, schznes
of action before he begins to carry tham out."
With Iir, Thorndike he agrees that success is only
attained in tha case of animals after a grsat
deal of tentative groping, and when attained, that
it by no meansg follows that the same action will
invariably rssult in sucgess on future occasions,
It may do so by vary gradual elimination of un-
successful methods. He points out that if the
first success was in any way dud to infersnce, all
subsequent, trials should take a minimum time,

Zven though hs insists that fatuitous success
explains much or all of the intelligent actions

of animals, Dr, Stout admits that in human life

there are many occasionsg on which an exactly anals;
ogous form of intelligsence is in constant cbperationl
This is undoubtedly the case. Taks for instance
in the game of Cricket, a bowler who has attained

a certain pitch and"break" which has proved most

successful from his point of view: he has attained




success by the tentative groﬁing'Dr. tout refers
tos The method of trial and error has givsn him
a cercain daxterity through practice, but he would
be quite unable to teach his method by the aid of
comparison, This much then is admitted by the
opponents of intelligence in animals in the wider
sense, that the parallel, though limited, in human
life, is absolute so far as it goses.

I Widely differant are the conclusions arrived at
by a recent investigator in the same field, Mr, L.
T. Hobhouse, which, before offering any criticism,
I must briefly refer to. (a)

The zaxperaiments were begun with dometic animals,
but afterwards embraced a wvarieby of animals from
the lanchsster Zoological collsction, ineluding &
monkeys and eléphants, The metod was similar in
its general features to those alrsady mentioned;
the sndeavour being to find out whether an animal
could learn by perception of regults, In this
cage the animal had to owvtain food by opsning a hox
by soms means, eryl food was placed out of reach,
yet which could bhe obtained by pulling a string,

The animal wag first allowed te discover the method

{4

of obtaining food for itself, If, after a little

(a) Hobhouse, "IMind in Evolution.," 1901,

80




wvhile, it showed no signs of hitting on the right
method, it was showm, and allowad to get the food.
A new trial was then Dbegun. As the srecial object
of these experiments was to dzcide if possible
that the animal Isarnt by perception of results,
IIr, Hobhouse emphasizes the necessity of getting
the animal’s Attention, and wWhis was no easy mat-
ter. To gecure it, he called to his aid ths
method of suggestion, that is, mersly pointing
at the task to be undertaken, and also that of
ancouragament.,

Mr. Hobhouse did not ingist on ths importance
of the time factor in thess experiments, and, as
it seems to me, with good rsason, for, as we shall
see, it certainly introduces a possible fallacy
into the results.

The possibility of accident bringing about ai
suceessful dssue was also carefully guarded against.

One experimsnt consisted of putting a pisce of
meat on a card, o which a string was tied, and
then placing it on a shelf beyond the reach of

the animal, with the string dangling down.

For a considerable numper of trials, a cat be-
longing to the observer took no hotice of the

string, did not in the least seem to appreciate’
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the result that would follow from pulling it;
attention, indsed, was conspicuous by its aﬁsence.
On one occasion, however, when by accident he had
pulled the string down with his tail, he watched
its re-adjustment, and thereupon pawed it down im-
mediately, and thereafter seldom failed, The trick
was substantially and apparently suddenly learnt
after a certain event,

The dog, who was present when the kitten was
being taught, saw Ir, Hobhouse pull down the string
once, and next time toolk it between his teeth and
pulled it down, after several unsatisfactory at-
tempbs, on his eighth trial he did it successfully,
and never afterwards forgot. As Hobhouse points out]
the first success was of cquite a definit® character,
apparently delibératived in intent and entirely
distinct from the irregular pawing and scrabbling
which resorted to forigeveral trials, This, indsed,.
is strongly suggestive of lsarning Dby perception
of results.

Another experiment, which seemad to indicate
acguirement :.0f . discrimination, was the opaning
of the door of a cage or box, first by pulling a
lever fixed to the door and which ran out beyond
the side af the cage, secondly by a loose bolt,
which could be drawn out when, in a certain position

of the cage, the door would apen., The dog had been'




in the habit of takingtihe end of the lever in his
mouth and pulling it, with unsuccessful results of
course, Hei'now treated the pull bolt in the same
manner and the door naturally fell open, but dis-
crimination was slowly acquired; in the end, how-
aver, the dog was able to learn that ons sort of
projection had to be pulled out and the other pull-
ed at right angles to the box,

The cat lzarnt this rapidly, and soon came to
pull out the bolt quite scientifically, In the
case of an elephant larger and stronger boxes ware
uged, and the animal lsarnt the trick after four
trials, At Tirst she succeeded in pushing out
the bolt and s0 opening the box by a random effort,
bhut, after being shown twice she had gevaral suc-
cesses, and after an interval of sgsveral days, pull-
ed.out the bolt on-tHe:Ffirst brial,

A box that had to be opened by a push-baclk bolt
presented many difficulties to the animals; for the
most part they tried to pull it out like the other
bolt, and even a chimpanzee, though repeatadly
shown, failed to do it correctly. Eventually, the
box was left in a monkey’s cags, and after two days
was found opsn for the first time, Later Mr. Hobh-
house saw the method of opening it: at the second
trial he witnessed one of the monkeys attaclk the

bolt, which was now placed with the catch down;

83




the animal took hold of the handle, Baised it out
of the catch by an up and down movement, and, con-
tinuing this, graffually worked it back. It was
noticed that he keph up this up and down movemsent
when there was no further need for it; the monkeys
legarnt the trick thoroughly. It was far differ-
ent with the dog, who never seemsd to duite grasp
the differsnce bhetwesn working the holt back part
of the way and the whols way. JAnd when, after a
f'ew trials, he had an accidental success, it pro-
duced no effect on his aftéer efforts,

In another cass of a box closad with an ordinary
window latch which could be lifted with the animal’g

noge, and the box openad by pulling at the catch

with his paw, - this latter movement being, however)

apt to close the ecateh again - the dog found out
the process in one trial, He actually ssemad to
show some apprzciation of correlation by selecting
the cateh Ffor attack first, and then pulling the
nox open, s

Various other sxzperiments wers made, but those
with tumblers - the upsetting of the tumbler to
gat at the contents - do not seem so conclusive,
now were those with stoppered jars, Indesd, Mr,
Hobhouse owns to the accidental success which ssem-

ed Lo be the only result in these casged,
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In The opening of the drawers of a cabinet some
interesting results were obtained, and in one or two
cages showed appreciation of what had to be done,
But in the diserimination of a drawer in which food
was placed the faillure was most marked in all cases,
This the obgserver atbtributes largely to inattention.

Ir., Hobhouse congiders, moreober, that the Imi-
tation of action by the warious animals rises above
a sengory-motor imitation in the narrower sense,

This requires that "the animal should be influ-
enced by ths perception at the time whsan it per-
ceives it.," (Of course there were soms results
which weulid seem to suggest sensory-motor imitation).
The sxpérimants in genseral, howevar, showed that
the performance was repeated when it was all over,
and the result was attained.

To prove as far as possible the direct influance
of the end to be attained upon the act, soms further
discrimination experiments were instituted. (" Ind in
Evolution, p.191, et sedq.)

These go £o show that whataver force of habit
and whatever feeblensss and uncertainty of atten-
tion, ths animalg were, on the whole, aware of what
they were about, and able at need to correct their
errorg by results, 2o i

Iir, Hobhouge gives as a resagon for imputing per-

ceptual learning to theas animalg, that there was in




in nearly all the sxperiments which giccsedsd a
marked change of attitude at a certain point. Be-
f'ore this point ths efforts were mostly random
and directed at getting the food by the animal’s
nafural impulsive methods, About the eighth of
ninth trial it bagan to be quite c¢lear that the
animal wag abandoning these and adopting the msth-
ods of the obssarver, Somatimes, indsad, the tran-
sition was quite abrupt and strilking,

There were indications also, not of learning
a certain movement only, but of doing it to bring
about a certain external change in things. That
ths animal learned, not mazrely to ré&spond auto-

matically in a fixed manner, but its response was

of the nature of an endsavour to effeet a certain -

c¢hange, and so obtain food, "I this view dis
correct" says Hobhouse, "ws havs here, in an ele-
mentary form, the equivalent in action of the
practical judgment or idea," While allowing this,
however, Hobhouse carefully draws thé line at at-
trivbuting analysis to animals, "Jlone of them
showed the least understanding of the how or why
of their actions, as distinct from the crude fact
that to do such and such a thing producsd the ra-
sult. they required," Ag already stated, the fac-
tor of accidental success in thess experimants was

reducad to a minimum, and any such random sSUCCESS

.
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was Tollowed by many mors failures than the apparent
learning by percephtion.

An interesting fact was elucidated in the courss
of thase experimsntis, namely, that the proesss of
learning ssem=ad Lo invelve great ef'fort on the part
of ths animal, and that after a comparativaly few
trials it appeared to bs eaxhausted, There did not
sesm to be any essential differsnce betyween the
various animals in the rats of acquiremant,

Iir., Hobhouse cortinued his expeariments at the
Manchester Zoological Gardens with monkeys,wmore
agpecially with ailittle Rhesus monkey,whosa ideas o |
certainly seem=d to show more of what Mr. Hobhouse
galls "articulateness.," By an articulate idsa he
means "one in which comparatively distinet elemsnts
are held in a comparatavely distinct relation,"

The monkey’s ceaseless experimentation soon en-
abled it to apply one object to anothar, use different
objects to obbain the same result, sugh as a rug or
gstick to get hold of a banana just out of reach,

The animal had originally reached the food by sdussz-
ing his rug through the bars of the cage and usibg
if; as a msanspof swishing it in, The observer bthen
used a4 walking stick and several other articles for
the same purpose, which wers then in turn placed in
suitahls positions within rsach of the animal, and

these wers promptly taken advantage of,for the same
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andy; vhis certainly suggesting imitation of a re-
flaeective order,
Ingtances of "original application' wera com-
mon, and suceess was abtained with marvellous ra=-
pidity in soms cases in overcoming obstacles to a
degired end. Ad justments were made, involving
alterations of relations of one thing to another,
to meet the purpose in hand, A gtick which had
been ussd in a vain attenpt to reach a banana,
having been thrown away in a fit of impatisncse,
was afterwards pulled in by maans of a second
stick which had been given to tha animal,
Practical judgment, ir, Hobhousa regards as
something not identical with Association of Idsas,
but as intermsdiats beltwsen habituation on tha one

gide and general rsasoning on the other,

VII, Criticism and Discussion of Results,

It has bean a matter of extrame diffi-
culty, in detailing some of tha experiments man-
tioned, to sealsct simply such asg are nsedsad to
indicats the podint aimed at by vhe obgervers in
question, and az a result the notes made are, I
f'ear, very impsrfect, I have stated as nearly

as possible, ths conclusions arrived at, _in my
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Judgment,, by the various experiment®ses.mentioned,
but greater detail would have be=n desirable to
do them full justics,

From what, on the whole, may bes termed satis-
factory results, I think weé may conclude that ths
foundation of Comparativs Psychology, as an experi-
mental sceience, has been sgtablished, Although
vhe experimsnits, ag a whols, undoubtedly ghow the
tremandous obstaclsess Lo be overcoms in the inves-
tifatdon of comparative mental processes, yet, in
gpite of ths fact that thars are many obvious and
parhaps inevitable weaknssges in the mathods usad,
the prospect of further good worl stams assured,

The sexperiments of Ilir. Thorndike, valuabls
though they are, séem to me to be unfortunate in
@he conditions under which they wers carriadd out,
and his conclusions thareby seam vitiated, He
appears also to have wealtenad his casgse by thse lack
of that e%sential of Inductivs method - the widsr
obsarvation which accompanisgs experiment; and thers
is an air of assertive dogmatism about his conclu-
gions which, for a study still in its infancy,
sesm singualrly unfortunate,

But tha weakness most palpablse in all of hdis
expariments - and it has been avan mentionsd by
Prof. llorgan, who in gsneral agrees with him -~ dis

the fatal unnaturalness of the conditions under
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which the sxyperimsnts wers earrisd out. To pen
cats in ths limited space he allowed them, and thean

expect them to rsact normglly, or in other words

B .4

to do themselves justice, sesms to havs besn a

serious errom of Jjudgment, The conditions were too
precise, They wers too restricted altogather.
And to add to thsir other miseries, the wretched
animals were put through thair oparations in a
state of utter hungsr, upon the nacessity of which
Dr. Thorndike insists, To get rssults, duite ag
satdigfactory at least, Mr, Hobhouse wasg content to
sxperiment with his animals shortly bafore a meal,
Dr. Thorndikée dwells upon the abnormal studies
oft psychology of some of his fsllow scientists,
but surely he could not expect a tLormal reaction
of* any sort in circumstances of semi-starvation/
The reagon apparsntly was to induce the animals
to make graater efforts to obtain the food, and
so the more readily escape from thédir prison house.,
But, here again a fallacy cresps in; as it is well
Enown that hungsr, whiles being an irrdisistable
stimulus to some animals, is rsacted to almost hég-
atively by others. Then M. Thorndike relies
with almost absolute confidence upon the time~slope
or curve, as pointed out by 1Ir, Hobhouse, too ex=

clusively, There might bhs many reasons for delay,
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guch as failurs of persistencs, altsration in
mood, or accidental failure to do the nscessary
actions ag aceurately as usual, Then the tims
curve certainly in gomé instances appears to have
a mora sudden drop than could altogsther be ac-
counted for by the tedious process of trial and
error, Indsed, somed of the sexamplss given ap-
proximats very closely to what Mr, Hobhouss would
call lsarning by pérception: of results, that is;
peérfasction was attained after a veary few trials,
and than often dquite. suddenly.

In dealing with th% important psychological
factor of imitation, while admitting that among
the primates we gst acqudisition by imitation, Dr.,
Thorndike refussd to grant that animals of any
lower order "“have associations of the sort which
may be acquired from other animalg by imitation."

To arrive at the conclusion, Dr, Thorndike
‘sesms to me to have laboursd his thsory a good
deal, There can be no doubt that reflective imi-
tation dis absent from all animal 1ifz below the
primates, but man himself comparatively rarely
moves on the lines of this higher form of imita-
tion, and instinetive imitation of his neighbours
is ths commoner order of his 1life; so also is an-
other form of imitation - the doing of an act from

having seen it done and nhoting thse rsesult, both




of these forms of imitation are present in many
of the higher mammalia,

lir. Hobhouse, while notl too dogmatic about the
matter, appsars to have come to a conclusion al-
most. the opposite of Ir, Thorndike?s, namely, that
the influsnce of this perceptual form oflimitatibn
is very considerable in animal life. Even Dr,
Stout, while agreeing in the main with Dr, Thorn-
dike’s r#sults, admits that the esgential features
of imitvation are presant and operative at the per-
ceptual level. Dr. Stout dwells especially on
the inmportancs of Atbtsntion in this form of imi-
tation, and it seems Lo me that this factor has
been too often relegated to a stcondary position
in thess experiments.

Why Dr, Thorndike excludes ingtinetive imitation
is difficult to understand, Thers is a certain
tendency to a dafindite act:; its performance in an-
other is noted; this bscomes a focus of interest
and attention, and so the imitative impulse comes
into operation, t may be frequently noted that
chickang will actually stand in water without mak-
ing any effort to drink, until the mother han, by
doing so, sets the impuiss in operation, I ail
young lifle this form of instinctive imitakdon is
constantly in evidence, and is of the utmost inm~

portance in the lives of the mors sécial animals,




Of course Mr, Thorndike is rdght in saying
I

that the chick can do without the mother’s sxample,

but. 1t has bsen noted that there certainly is de-

L

lay in ths acquirement of the act of drinking water
and picking up grain without the matsernal tuition,

Then observation has shown again and again that
animals deliberately, as it appears, bteach their
young certain physical aetivities which will be of
after benefit, and that the young follow the moth-
er’s action; in the case of deer this has been fre-
quently noted,

The animals of Iir, Thorndike’s experiments
would certainly requiréd to have bean possessed of
reflective imitation to do the actions required of
them, If they had no previous knowledge of the
means of escape, granting even attention, the mere
witnessing of the performance of the necessary ac-
tion by anothsr animal would necessitate a certain
grasyp of the nature of the problem, so Lo spsak,
in order to Tollow suit; and this of course is be=r
yond the type of imitation I am contanding for, and
certainly beyond that which Dr, Thorndike is pre-
pared to concede to tha animal mind,

It s a most difficult question, but one on
which hang large dssues., It is to be feared, how-
ever, ag IIr, Hobhouse says, that the influsnce of

imitation cannot b8 finally established until com~—




parative experiments on a large scale have been

conduected on this point,

Memory.

Dr. Thorndike asgerts that what serves as
memory 4in animals is really only permansnce of as-—
sociation, When, after an interval, an animal is
sat Lo do something and does it, it is not because
the animal feels the task th® same ag it was set
soms weaks vefore and that such and such reduires
to be done to fres itself, but simply becauge on
being confronted with the same situation it feels
the same impulse as it had done before, But if
Dr. Thorndike grants ideas to animals at all, and
h& does appear to do so rather grudgingly, the very
existence of memory of soms sort is implisd in them,
It is playing with words to say that permanence of
asgsociation and memory are two distinct processes,
The one is intimately and indissolubly bound up
in tiie other, The association may fade from mem-~
ory and hecome incapable of recall, but for the
reinstatemsnt of any occurrénce some kind of mem-
ory - using the word in its wider meaning - dis
essential,

There is ample svidence that animals can rein-

state past experiences, particularly such animals

as elephents and dogs, Dr. Wesley Mills mentions
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alicase of a greyhound who had a proclivity for
chasing cats, which, encouraged by success, be—
came strongly marked. On one occasion, vwhen
wallzing in a csrtain dirsction, the animal chased
a cat so closely that the latter sprang up a tree
Tor safety. A good many weels after, Dr., 1ldlls

was approaching the game spot with his dog, but

mark of attention on the part of the animal as the

scene of the chase was r2ached, and, to his as-
tonishment, the dog stopped, looked, and generally
behaved in a very suggestive manner opposite the
very tree ths cat had sought refuge in,

Of course memory in animals variés, I have not
been recognisaed by my own collie after an abssence
of only a few months? duration, But some of thse
eyidences of mamory in dogg would almost skem to
imply time localization, so accuratée is their ap-
parent Iknowledge of events, Still, however, act-—
ing on the canon laid down by Pbof. Lloyd ‘‘organ,
there is no need to explain thesa instancesg as a
perception of time rslation on the part of the
animal, An exact parallel can bs furnished in the
case of children, in whoem, as is well khown, locali-
zation in time is of a most hazl sort. So too in
human memory of a desultory order, permanance of
agsociation is practically the whole factor in the

cage,




Of whatever sort the memory of animals may
be, from what ws know of their intelligence other-
wise, it 48 likely to ke of the immediately prtac~—
tical order, with no consideration of the svent,
when reinstated, in relation to other asvents. Hu-
maﬁ memory, as lir, Hobhouse points oult, is not an
absolute thing, Memories of past dvents or of
things learned are 4an aill degreés of completeness,

Dr, Thorndike argues that if the animals he
experimented with were possessed of memory they
ought, if placed in a box after some interval, to
remember exactly that by doing so and so they were
aple to sscape from the box, But instances might
be quoted in which pracisely the same rule applies
to human memory in certain circumstances,

r, Hobhouse does not slaborate any theory on
animal memory, and indeed, for investigation, the
whole subject dis fraught with the greatest diffi-
enlty,

In discussing the social consgciousness of anim-
als, in particular their feeling for one another,
Pr, Thorndike asks "Do animals when they see others

o
feeding, faal that the others ars feeling pleasure?
and vicse wersa,' And the answer that he gives is
that thsy do not, In this conclusion he appears,
duite unnecegsarily, to malke his standard of com-

parigon an idsal ons,
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It is cuite possible for an animal to know
or:-becoms' aware of the factithat another is feel-
ing pain, and to show evidences of sympathy and
to purpose relief, without rsalising the nature of
the suffering or bheing conscious that to afford

sympathy is a vir x ; ; & :
e DA = tue, that ig in obedisnce to a

universal and abstract end, This.is, of course,
impogsible in animals, Dr. Thorndike’s argu-
ment would appear-to be one of two extremes, zither
that the animals are possessed of the abstract
idea of sympathy, which they are not, or that they
arg incapable of any. But need this be 807 Is
it dnde&d so in a great number of the actions of
our fellow men? Is the reliefl of distress and
sufifering in humanity always in obedience to an
ideal =nd? I think nhot, The sympathetic act
marely puepdses Lo give immediate reslief, and
though perhaps less explicit in animals, is pre-
cisely the same in Ikind, It is done for a par-—
ticular instanceé, and not as following géeneral
principles of action. A wise gtatesman or king
who, in obedienc® to a certain standard of moral
lay, which he conceives to be right, ameliorates
the distrsgs of a number of his people, is rsally
an example of one of ths moral virtues which Ilr,

Thorndike finds lacking in animals,
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Although on similar lines, Mr, Hobhouse’s
experiments are much more illuminating, The an-
imals were l&ss cramped, and the observations made
under conditions as natural as possible; the habits
of the various animals being as little ag possible
interferad with, The nature of theseé experiments
I have already referred to in some detail.

The phrasesology IMr, Hobhouse makes use of is
of 80 free a character as {o make his views diffi-
cult of comparison, on certain points, with other
inveghbigators, In his use of the word "Inference'
for instance, he goes far beyond its rastricted
meaning in human rafiiocination as. ' the result of the
altsrnate use of induchbive and deductive reason-
ing. He gives it a much wider clags meaning. To
him it expresges "a certain gsnsaric unity of func-
tion, exercised with a very different degree of
articulateness", applying both to human and brute
mentality. If this can be done without the risk
of fallacy in the result, it will simplify greatly
one of the problems of €omparative Psychology,

lir., Hohhouse makes out a pood casge in support of
. his view of the matter, and would seem to extablish,
in theory at least, an ample juskification,

He confronts the associationists with the fol-

lowing instance of the behaviour of a dog; the story
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is contributed to "Animal Intelligsnce" by lr,
Stone, . . . . . "One of them, the larger, had a
bone, and when he had left it, tha smaller dog
went to take it; the larger one growled, and the
other retired into a corner. Shortly aftarwards
the larger dog went out, but the other did not
appear to-notice this, and at any rate, did not m
nove, A few minutes later the larger dog was
heard to bark out of doors;, the 1little dog then,
without a moment?s hesitation, went straight to
the bone and took it," This course of action

is readily explained Dby Prof. Lloyd Morgan, and
would be no doubt by Prof. Wundt, both of whom
deny any possibility of ahimals thinking the ergo
in any form whatsoever, on the lines of puré asso-
ciation.

But, taking Hobhouse’s broader view of Infar-
ence, is it necessary, because the animal admitfed-
ly eamnot reason the matter out in géneral terms,
.that the almost mechanical aid of association has
to be sought to explain the position, ilay there
not be, as Hobhouse suggests, a middle state of ms
mental devélopment, functioning as Inference, in
circumstances such as thse above, and really the
forerunner of Inferance on the higher plane?

If we grant this much,thany thére need he no

haegitation in allowing the presence in animal con-
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sciousness of ddeas rssulting from concrete ex-
perience of objects, that is, re-presentation of
objects in some kind, This much, ag w2 have al-
ready seen, the Asgociationists allow, U Es an
the reproduction of ideas,oin relation to a pres-—
ent perception, that the divergent. views of the
two schools become so strikingly apparsnt,

In Association the prasent perception calls up
gome past idea, this idea arising in a sort of
mechanical gequence from bhe one immediately in
focus. The two are held in no r=lation to one
another, and the sequence nesed not sven he graspad
by the consciousness,

In the case of those who would grant a form
of Judgment to animalsg at this stage, both of the
factors, the réecalled idea and the prsssnt per-
cepbion, are prsesent in some definite relation to
one another, and this, morsover - no matter hows
indistinctly - is apprehendsd by consciousness,

Hophouse calls bthis stage a "practical judg-
ment" within the perceptual gphere, and quite a
different matter from a logical judgment, which,
ag the apprehension of a relation =xpressed in
words, is outside ths scopeg of animal mentality in
all its bearings.

Taking thig wview, what Hobhouse refers to as

Inference in animals,may well be termed practical
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Infersnce, so as Lo draw'a wide distinction he-

tween it and the same process on the higher plahe

which I have alresady referr=d to.

The knowledge of relations, in the form of
Judgment,, which would seem to be presant in som
of° the higher animals, may indesd be but dimly
apprehended by the animal’s own consciousnass,
but, however vague it may be, it lifts animal
mentality from the plans of Association, And

there are innumerable actions on the part of

e

some of the higher animals, of which sich a men-—

tal attribute would undoubtedly ss&m Lo be the

the only possible explanation, and in which it

is only by twisting and straining our interpret-

ation of them, that we can apply to them the
master key of the Associationists, The point
of view I havs taken does not, it sesms to m®,
do any violance to the canon of interpretation
of Lloyd !lorgan, which T accepted at thecoutset
of my argument, and I sse no reason,at the pres
ent, stapge of the discussion, Tor withdrawing my

acceptance of it.

-—

lir, Hobhouss rightly lays great stress on the

facter of Avtention in his axperiments, and this -

is also resgardsd as of vital importance in per-

ceptual learning, by Prof, Stout, who insists upon

the fact of its forming an integral part of the
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pranciple of Conation, alrsady referred to., Per-
cepvual activity, he considers, is marked through-
out by this sxpectant and anticipatory attitude,
That Attention is an important slement in
nearly all the instinctive activities of animals,
must be obvious to the most casual obsdrver, Nay,
it is upon occasion wvital even Lo the animal’sg
very existence, The value of this factor in the
performances of animals, does not sesm to have
bean sufificiently appreciated by Mr, Thorndike,
who seems Lo have hesn too easily satisfied that
the mare percsption of an action ought to be sufs
ficient to ensure its gpeedy learning by the an-
imal, £f the capacity;for learning was upon a
higher plarne than the method of trial and error.,
r. Hobhouse, to secure attention, actually
called to his aid suggestion and encouragement -~
the latter certainly a valuable reinforcament of
vhe animal’s own efforts, He found too, in di=:
rect contradiction to !r, Thorndike’s results,
that aceident need play but a small part in the
rapidity of perceptual acquisition; indeed, that
<= the instances in which accidsnt had inadvert-
sntly crept in, weré noteworthy in being less
satisfactory in results than those in which it

had been entirsly eliminated,
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M1, Hobhouse gives as one of his reasons for
imputing perceptual learning to animals, that after
a certain number, gen&rally not more than eight,
random efforts to obtain the desirad result, there
was a certain erucial point in nearly every case
at #hich'alchange in the attitude of the animal
took place. The old methods were abandonsd and
thoge of the experimenter employed, The fact
which he adduces, that what was acquired was rare-
ly lost after an interval, is not in itself evi-
dence of importance in support of his theory, as
it would apply equally to the "stamping in'" of
successful methods in learning by trial and érror.

Further, there wags every indicatdon that what
an animal lsarnt was not mere to respond in a par-
ticular way to a particular object, but to affect
a certain change in that object.  There was of
course an entire abgence of analysis as to the why
and how of these actions,

A Tew experiments an discrimination do not ap-
psar to have been in any way conclusive, and this
point nseds a great deal of careful investigation,

The experiments with monkeys were particularly
fortunate in being on a field most suited to their
peculiar habits, Amongst other evideénces of their

general masntal advance upon the other animals ex-
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perimented upon, may be mentioned the imitative

faculty, which here, for the first time, seems

to reach the Eeflective level, and lsave the mere-—

ly insgtinctive Torm of imitation bhshind, Intel-

ligence in monkeys, in respect of ideag, is cer-—

tainly more clearly defiinéd and articulate than

in any others of the mammalia, That they may

have the beginning of free floating ideas, sven

Mr, Thorndike allows, and it is the possession

of a large stoclk of free idsas, that he considers

marks that of human mantality from that of animals,
The evidence, in these experiments, of alcer-

tain knowledge of relations, on the part of the

monksays, and in one or two cases of a gsort of ana-

logical generalization, I have already referred Lo,

to. But Mr, Hobhousge’s results, all through the

geries of exXperiments, are most dnstructive as wéll'

as entertaining, ahd his inductive coneclusions

most Jjudiciously weighed,

VIII, CONCLUSION,

In the earlier part of this paper, I en-
deavoured to zmphasize the importance of the Psy-

chological element in the life of man and animals

104




as a factor in Evolution; to show that the Biolo-
gist has too consgistently ignored the part it
plays in the wide scheme of Natural Selection,
and to prove that it is the dominant £€lement in
the situation, morphological fitness to survive
being really a result of the fitness of the men-
tal make-up of the animal,

This Psychical factor then, is really the
keynote of ths situation, and ag Natural Selec-
tion sweeps the gamut of Zoological life, it is
by the instrumentality of this factor, that it
operates in the test for survival,

Those animals which most quickly, and to the
greatesthaﬂvantage, profit by experdience, which
are able to adapt themselves most rzadily to a
changing environment, stand the tést, those which
are nov so able, are eliminatved,

This psychological factor, we saw, expressed
ibgelf in what Dr, Stout calls the Conative atti-
tude, and which is to be noted, in soms form or
another, in nzarly the whole range of animal 1if8:
that in proportion as Conation is sustained and 1
wall directed, is the biological end secured,

I sndeavoured to tracs this tendency, or "strive
ing towards" right back to the stage of Reflex Ac-

4

tion, venturing to suggest that its bagal zlement

T
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might, really be tha well known irritability of
protoplasm, even so low downas the nerveless
unicellular organisns, It i3 on the level of
animal mentality, however, wheré affective states
Birst vegin to be in evidence, that the effeacts

of this process are first shown, and that its con-
sonance with biological ands bhecomes so appabent,

The endeavour to avoid obstruction; to attain
gatisfaction, in the individual, is, we saw, coin-
cident with the broader aims of Hvolution in racial
fitness for survival. And we, noted.howy in one
form or another, it might be applied to all the
ingtinctive activities of animals, particularly
those sub-gerving reproduction and play,

In the wide fizld ofathe perceptual stage of
animal life which has toAzith immadiate and prac-—
tical issues, the operation of this principle of
Psychical activity is naturall y more in objective
evidenc® than in any other, But, in the ascend-
ing scale of mentality, reéaching +to the sublimest
level of the Ideational 1ife of man, this same
mental factor is of paramount importance, Hsare
the striving is no dongeriafter the satisfactioniof
an immediate nzsd or dssireg; "the process of gener-
alization brings with it generalized Conative ten-

dencies," and the personal gratification of the
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moment becomes sub-servient o the general aim of
a moral standard to be realised, whether that
suahdard be the gradual realization of a moral
ideal for oneself, or part of a general scheme of
human perféction, In either cass the difference
batween the end of perceptual Conation and Ide=-
;gbional Conation, is that the former,: either in
man = or in animals,' igs the satigfaction of an im~
mediate and practical need, irrespective of any
standard or ideal, the latter is ths sndeavour
after an end, in which the immediate impulse is
subodinated to the ideal objective, The two
processes ars different only in degres, In the
mentality of animals, we have to deal mersly with
the detached chords of the same great symphony,
which, in that of man, become unified into one.
majestic harmony,

The conscious sndeavour of man bowards a high-
er Bvolution, may not be, and indeed probably is
not, in econsonance with the Hvolution of Natural
Selection: +the ideal of ons man may be in conflict
with that of another, both of them perhabs with the
highest aims in view, Beyond thig we cannot go,
since, surmise as we may, we are permitted no fiur-
ther khowlaedge of what is the ultimate goal of the

great scheme of Evolution,
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Keeping in view, thersafore, this unifying
principle of Conation, ws may note that =sach.of the
great classes of mental phenomena, referred to at
the beginning of this paper, as-likewise-continu-
ous, .and essentially similar, throughout the whole
range of Psychology, from the lowest possessor of
a differentiated nervous system to the complex
organisatcion of man, ‘

Ref'lex action may thus be traced from the
lower invertemnrates to man, but with a decreasing
relative importance ag the scale ascands and
higher nerve centres ars evolved, until, in man,’
it plays quite an insignificant part as a psy-
c¢hical factor, and is subordinated to the control
of the higher nervs centres, and the well being
off the whole body.

Instinet, we saw, muet have arisen from a more
highly organized nervous system than Reflex Action,
one raesulting din cofordination of impulses, and
having under ibs jurisdiction a number of reflex
acts, and that in addition to this, there had be-
gun to appear a certain emotional elsment, We
notad that from a psychological standpoint it
could ecually b2 assigned a place in the dcheme
of Hvolution, not a tefritory with well defined

borders, but, nevertheless, a province in which
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it'rules supreme; wrhere, as a psychical force, it
is at its maximum; a region in which it merges in-
to Reflex Action below, and one in which it is
gradually supplanted by intelligencs above, This
latter is a notable enough fact, as it is a well
Enown thing that in man and the higher mammalia,
where the young are very largely deprived of the
nursing aid of instinct, there is longer and more
constant need of the maternal solicitude of an in-
telligent order to take its place,

The guidance of Instinct in man. although in

view of the posgibilities of his mental 1life far

less important than in animals, hag more sway in
his everyday existence than is at first gight ap-
parsent, Instinctive imitation of those about
him sumg up nearly twoe thirds of the averagsé man’s
mental life,

The traditional ig the most prominent form of
imitation in animal life; that is, the animal does
things becauge its ancestors for generations have

done g0, and bécauge it sees other animals do so,

But the influence of similar traditional behawiour,
particularly among country people, is ag inexorable :
as fate itself, and in no wigeé differs from the an-
imal form of imitation,

Ingtinet, in the pure ssense, we saw wag incapabls

of any modification, in individual casss, to suit
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changing circumstances, We also noted that there
wag present in it an element of consciousness, in-
effectiye, however’, and inoperative for guidance
and con;xol.

Somewhare, in the course of mental Evolution,
Intelligence on the perceptual lsvel rdaches down
into the vagt domain of Instinct, quickens into
active life this dormant force, and puts it in the
place of authority. Henceforth the realm of
Instinct is one with congtantly narrowing borders,
and, in so far ag Intellipsnt control incresses,
actions once entirely instinctive, become, in a
corresponding ratiol, less and less so,

It is on this level, when fully attained, -
the perceptual level - involving concrete ideag
of’ things:; what, as showing a certain appreciation
of’ re}ations, wa agreed to call "practical judgment'
mant®: and, lastly, a certain kind of practical
Inferenceé, that we saw most of the hightr mammalia
moved and had their psychical being,

It is on this level too, that the method of
lsarning called by Lloyd ilorgan "Trial and Eeror"
is to beé found: but, as I pointed out, we have
reason to believe that when fully attained,it in-

volves lsarning by perception of results,
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The evidence goes to prove that this tedious
rrocess of learning by trial and error has had its
analogue in human mentality, as &hown in the amaz-—
ingly slow progréess made by man in the long inter-
val which elapsed betwesen the stone and iron ages,

Then the life of many savage races of mankind
may be said to be lived wholly on the perceptual
level, the practical needsg and pleasures of tha
moment, alone being considered, The savage, in
most cases, indeed,ris.arersature: of impulse: .onlyy
self control and delibera.ti_oh, two great marks of
the Ideational plane, being practically absent.,

So too, children, before languags has asgsumed
its descriptive alemént, pass through a phage which
is in all essentials similar to what is tTh: perman-
ent state of consciousness off one of thé highér
social mammalia, such as the dog, At this stage
the spoken judgment has not come into being:; lan-
guags, to call it such, being mbreily the expression
off amotiong by disolated ejaculations or monogdyl-
ableg, Tt is when sentences are formed, judgments:
uttered, and language used for explanatory pur-
poses'that the impassable, and, as human ihtellecw
tion on this plane advances, ever widening gulf
between human and brute mentality is established,

It ig outside the scope of this paper to en—

guire wnather language of this sort is the caugs
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of' this great barrier, or is itself merely the re-
sult of a certain stage of mental development.

Ons whing is certain, that it is an invaluable
and indeed necessary aid, when once formed, to
the upward progress of the mental factor in man.

What language does for human mentality, and
how it does it, it dis not my purpose to try to
show here.

Putting aside then this higher form of lan-
guage or predicated speech,; with all its mighty
possibiklities, what I wish to prove dis that, using
language in the wider gense of any form of inter-
communication, there éxigts a strict parity hetwesn
the calls and cries of animals of social habits,
which are pursly ingtinctive in origin, and the
emotional expr=sgion of the early wanbts of ehild-
hood, The wvarious sounds uttered by the animal
are quite as intentional and meaning as the mono-
gsyllables of the child, The dog which stands
on its hind legs at the word "beg!" is practically
equal in mental development - to say nothing of
its other advantages - to that gtage of ghild life
at which, before andesired ohjecti is givem,rthél=
monogyllable '"Ta'" mist be uttered. The word has
no meaning for thé child apart from what is to

followr, and the one is no more language, strictly
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so called, than the other. Both cases hang upon
the establishment of Association.

Having sendsavoured ©o show tﬁe svolutional
continuity of human language with that of anim-
als, we may note that' in nearly all the psychical
activities of human life, we can similarly find
a connecting link between them and their repre-
gentatives in animal mentality.

We have seen that imitation im animals i of
precisely the same sort we find in human experi-
ence, until we rsazch the stage where the imitation
is one of an Ideal,

The linkags between the psychical factor of
sympathy in animal 1life and its equivélent in
human emotion, I also pointed out, was a Vvery
closa oné, They both have their rootsg in the
needs of a gsocial order of 1life,

Then,the appreciation of the beautiful is,
as experienced by the average human mind, mersaly
a sensuous on&; it is a pleasurable emotion and
nothing more, There is no analysis or comparison
involved, The choice of a mate by a bird - in s0
far ag choice is exercised - can be accounted for
by the supsrior ssnse-excitance caused by the
plumage or strut or song, of a particular male;

Is it going too far to say that the choice of the




human female, on a certain lsvel, is based essen-—
tially on the same conditions¥

Other comparisons might be made, but thoss T
have given appear to he aufficient evidence in sup=:o
port of the wviey I have taken

I have endeavoured to show that Comparative
Psychology is a practdical study for the Biologist,
and, that given controlled conditions of investi-
gation, as has heen pointed out, the resultssso
far, if inadequate, are by no means unsatisfactory.
They seem to prove that any ohgervation must be
made, not under restricted or artificial condibions,
but, as far as possible, with the animals natural
environment. They would_émphasize also the-na-
necessity for obgerving the animal from birth up-
wards - although this is by no means an sagy. task
in the case of the higher mammalia - and noting
every detail of psychical davelopment, Then the
use of a large number of animals of ons& clags, SO
as to establish an average mentality, and 8o avoid
the abnormal as far as possible, is a point to be
insisted on.

The results so far given, however, are rather
suggestive than convinecing, and much worlk in this
risld of Biology sbtill remains to he done,

T have discussed these experiments thus briefly

in outline, mainly hecause TLhey sesm £6 strengthen
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the arguments I have Dbrought forward in sﬁpport

of the Evolutional sontinuity of Mind, from its
sarliest beginnings in the lowest formscof animal
life to its full efflorescence asg seen in the men-
tality of man,

And lastly, I have tried above all to urge
that this Psychological factor is, under lNatural
Salection, of paramount, importance, and that it
iz indeed one of the very foundations upon which

the mighty edifice of Evolution rests.
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