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P R E F A C E 

MY book on " Animal L i f e and I n t e l l i g e n c e " being out 

of pr in t , I under took to revise it for a new Edi t ion . As 

the work of revision proceeded, however, i t appeared t h a t 

the amended t r e a t m e n t would not fall convenient ly under the 

previous scheme of a r rangement . I there fore decided to 

write a new book unde r the t i t le of " A n i m a l Behav iour . " 

A few passages f r o m the older work have been in t roduced, 

and some of the observations and conclusions already pub-

lished in grea ter detai l in " H a b i t and I n s t i n c t " have been 

summarized. B u t it will be found t h a t these occupy a 

relatively small space in the following pages. 

C. L . M . 

U N I V E R S I T Y COLLEGE, B R I S T O L , 

OCTOBER 1 at, 1 9 0 0 . 

http://rcin.org.pl



http://rcin.org.pl



C O N T E N T S 

C H A P T E R I 

ORGANIC BEHAVIOUR 
PAGE 

I . BEHAVIOUR IN G E N E R A L 1 

; I I . BEHAVIOUR OF CELLS 3 

1 1 1 1 . CORPORATE BEHAVIOUR . 1 4 

1 I V . T H E BEHAVIOUR OF P L A N T S 2 4 

V . REFLEX ACTION 3 1 

> V I . T H E EVOLUTION OF ORGANIC BEHAVIOUR 3 5 

C H A P T E R I I 

CO NSC 10 US NESS 

I . T H E CONSCIOUS ACCOMPANIMENTS OF CERTAIN ORGANIC 

CHANGES 4 2 

I I . T H E E A R L Y STAGES OF M E N T A L DEVELOPMENT . . . . 4 8 

1 I I I . LATER PHASES IN M E N T A L DEVELOPMENT 5 6 

1 I V . T H E EVOLUTION OF CONSCIOUSNESS TIL 

C H A P T E R I I I 

INSTINCTIVE BEHAVIOUR 

I . DEFINITION OF INSTINCTIVE BEHAVIOUR 6 3 

11 . INSTINCTIVE BEHAVIOUR IN INSECTS 7 1 

I I I I . THE INSTINCTIVE BEHAVIOUR OF YOUNG B I R D S . . . . 8 4 

J I V . T H E CONSCIOUS ASPECT OF INSTINCTIVE BEHAVIOUR . U8 

V . T H E EVOLUTION OF INSTINCTIVE BEHAVIOUR 1 0 6 

http://rcin.org.pl



C H A P T E R I V 

INTELLIGENT BEHAVIOUR 
P A G K. 

I . T H E N A T U R E OF INTELLIGENT BEHAVIOUR 1 1 7 

I I . INTELLIGENT BEHAVIOUR IN INSECTS . . . . . . 1 2 3 

I I I . SOME RESULTS OF EXPERIMENT . . 1 3 4 

I V . T H E EVOLUTION OF INTELLIGENT BEHAVIOUR . . 1 5 5 

V . T H E INFLUENCE OF INTELLIGENCE ON INSTINCT . . 1 6 8 

C H A P T E R V 

SOCIAL BEHAVIOUR 

I . IMITATION . . . . 1 7 9 

I I , INTERCOMMUNICATION 1 9 3 

I I I . SOCIAL COMMUNITIES OF B E E S A N D A N T S 2 0 5 

I V . A N I M A L TRADITION 2 2 0 

V . T H E EVOLUTION OF SOCIAL BEHAVIOUR 2 2 5 

C H A P T E R V I 

THE FEELINGS AND EMOTIONS 

I . IMPULSE, INTEREST, AND EMOTION 2 3 5 

I I . P L A Y ' 2 4 8 

I I I . COURTSHIP . 2 5 8 

I V . ANIMAL " ^ E S T H E T I C S " AND " E T H I C S " 2 7 0 

V . T H E EVOLUTION OF F E E L I N G AND EMOTION 2 8 2 

C H A P T E R Y I I 

THE EVOLUTION OF ANIMAL BEHAVIOUR 

I . T H E PHYSIOLOGICAL ASPECT 2 9 5 

I I . T H E BIOLOGICAL ASPECT . . . 3 0 5 

I I I . T H E PSYCHOLOGICAL ASPECT . 3 1 5 

I V . CONTINUITY IN EVOLUTION 3 2 4 

INDEX 3 3 8 

http://rcin.org.pl



I L L U S T R A T I O N S 
FIFIO. PACK 

] 1. Paramecium. (From" Animal Biology." Longmans). . . 4 

i 2. Behaviour of Paramecia. (After Jennings, American Journal 

of Psychology) 8 

: 3. Cell-division. (From " Animal Biology." Longmans) . . 13 

4 4. Wapiti with antlers in velvet. (Drawing by Mr. Charles Whymper, after photograph by Miss Reynolds) . . . . 1G 

; 5. Wapiti with velvet shredding off. (Drawing by Mr. Charles 
Whymper, after photograph by Miss Reynolds) . . . . 17 

< G. SUN-DEW LEAF AND TENTACLES. (FROM DARWIN'S " INSECTIVOROUS 
PLANTS." MURRAY. BY KIND PERMISSION OF MR. FRANCIS 
DARWIN, F . R . S . ) 2 6 

VENUS'S FLY-TRAP. (FROM DARWIN'S "INSECTIVOROUS PLANTS." 
MURRAY. BY KIND PERMISSION OF MR. FRANCIS DARWIN, F . R . S . ) 2 7 

£ 8. FLOWER OF VALIMERIA 2 8 

1 9. FLOWER OF CATASETUM 3 0 

1(10. FLOWER OF CATASETUM DISSECTED. (FROM DARWIN'S "FERTILIZA-
TION OF ORCHIDS." MURRAY. BY KIND PERMISSION OF MR. 
FRANCIS DARWIN, F . R . S . ) 3 1 

1 1 1 . SOLITARY WASP STINGING CATERPILLAR. (AFTER PLATE I I I . IN DR. 
AND MRS. PECKHAM'B " SOLITARY WASPS " ) 7 5 

1 2 2 . SOLITARY WASP DRAGGING A CATERPILLAR TO ITS NEAT. (AFTER 
PLATE I V . IN DR. PECKHAM'S "SOLITARY WASPS") . . . . 7 6 

1313. INSECT LARVAE: SITARIS, ARGYROMOEBA, AND LEUCOPSIS. (AFTER 
FABRE "SOUVENIRS") 8 0 

1414. YUCCA FLOWER AND MOTH 8 3 

http://rcin.org.pl



F I O . P A G P. 

15. Newly-hatched Chick swimming. (Drawn by Mr. Charles 
WHYMPER, AFTER INSTANTANEOUS PHOTOGRAPHS AND A SKETCH 
BY THE AUTHOR) 8 5 

16 . NESTLING MEGAPODE. (FROM DR. R . BOWDLER SHARPE'S " WONDERS 
OF THE BIRD WORLD." WELLS GARDNER) 87 

17. CUCKOO EJECTING: MEADOW PIPIT. (FROM MRS. HUGH BLACK-

BURN'S SKETCH IN " BIRDS FROM MOIDART." DAVID DOUGLAS) . 91 

18 . LEAF-CASE OF BIRCH-WEEVIL 121 

19. SOLITARY WASP USING A STONE AS A TOOL. (AFTER PLATE V . IN 
DR. PECKHAM'S "SOLITARY WASPS " ) 127 

20. Spiders placed by Solitary Wasps in crotches of branching 
stems. (After Plate X. in Dr. Peckham's " Solitary Wasps ") 133 

21. Fox-terrier lifting the latch of a gate. (Drawn by Mr. Charles 
Whymper, after a photograph by Miss Alice Worsley) . . 145 

22. Cage used by Dr. Thorndike. (After figure in "Animal 
Intelligence," Psychological Review, 1898) 148 

23. Diagram illustrating Dr. Thorndike's Experiment?. (Based 

on data given in his monograph on "Animal Intelligence") 150 

24. Wood ant. (From Shipley's " Invertebrates." A & C. Black) 207 

25. Beetle soliciting food from Ant. (After Wasmann. Enlarged) 213 

2G. Honey-pot Ant. (Enlarged) 215 

http://rcin.org.pl



A N I M A L B E H A V I O U R 

C H A P T E E I 

ORGANIC BEHAVIOUR 

I .—BEHAVIOUR IN GENERAL 

W E commonly use tlie word " b e h a v i o u r " wi th a wide r a n g e 
of m e a n i n g . "We speak of t h e behav iour of t roops in t h e 
iield, of t h e p r i soner a t the ba r , of a dandy in t h e ba l l - room. 
B u t t h e chemis t a n d t he phys ic is t o f t e n speak of t h e behav iour 
of a t o m s a n d molecules, or t h a t of a gas u n d e r c h a n g i n g con-
d i t i ons of t e m p e r a t u r e a n d pressure . T h e geologis t tel ls us 
t h a t a glacier behaves in m a n y respects l ike a r iver , a n d 
discusses how t h e c rus t of t he e a r t h behaves u n d e r t h e stresses 
to which i t is sub jec ted . "Weather-wise people c o m m e n t on 
t he behav iou r of t h e m e r c u r y in a b a r o m e t e r as a s t o r m 
approaches . I n s t a n c e s of a s imi la r usage need n o t be mu l t i -
p l ied . F r e q u e n t l y employed w i t h a mora l s ignif icance, t he 
w o r d is a t least occasionally used in a wider and more compre-
hens ive sense. W h e n Mary , t h e nurse , r e t u r n s w i t h t h e l i t t le 
Miss S m i t h s f r o m M a s t e r B r o w n ' s b i r t h d a y pa r ty , she is 
n a r r o w l y ques t ioned as to t h e i r behav iou r ; b u t meanwhi l e 
t h e i r f a t h e r , the professor , has b e e n d i scours ing t o his s t u d e n t s 
on the behav iou r of i ron f i l ings in t h e magne t i c field ; a n d his 
son J a c k , of H . M . S . Blunderer, e n t e r t a i n s h i s elder sisters 
w i t h a g r a p h i c descr ip t ion of t h e behav iou r of a f irst-class 
b a t t l e - s h i p in a heavy sea. 

I B 
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The word will be employed in the fol lowing pages in a 
wide and comprehensive sense. We shall have to consider, no t 
only the k ind of animal behaviour which implies intell igence, 
sometimes of a high order ; not only such behaviour as an imal 
play and courtship, which suggests emot ional a t t r ibutes ; bu t 
also forms of behaviour which, if no t unconscious, seem to lack 
conscious guidance and control . W e shall deal mainly with 
the behaviour of the animal as a whole, b u t also incidentally 
wi th t h a t of its cons t i tuent particles, or cells ; and we shall 
no t hesitate to cite (in a paren the t ic sect ion) some episodes of 
p lant life as examples of organic behaviour . 

Thus broadly used, the t e rm in all cases indicates and 
draws a t ten t ion to the reac t ion of t h a t which we speak of as 
behaving, in response to cer ta in s u r r o u n d i n g condit ions or 
circumstances which evoke the behaviour . T h e middy would 
not talk of the behaviour of his ship as she lay at anchor in 
Por t l and ha rbour ; the word is only applicable when there is 
action and reaction as the vessel p loughs t h r o u g h a heavy sea, 
or when she answers to the helm. A p a r t f r o m gravi ta t ion the 
glacier and the river would not " behave in a similar m a n n e r . " 
Only under the condit ions comprised unde r the term " m a g -
net ic f i e l d " do i ron filings exhibi t cer ta in peculiarities of 
behaviour. And so, also, in other cases. T h e behaviour of cells 
is evoked under given organic or external condi t ions ; inst inc-
tive, intell igent, and emotional behaviour are called f o r t h in 
response to those circumstances which exercise a cons t ra in ing 
influence at the moment of action. 

I t is therefore necessary, in a discussion of animal beha-
viour, t ha t we should endeavour to realize, as f a r as possible, 
in every case, first, t he na ture of t he an imal under considera-
tion ; secondly, t he condit ions under which it is placed ; thi rdly, 
the manner in which the response is called fo r th by the cir-
cumstances, and four th ly , how fa r the behaviour adequately 
meets the essential condit ions of the s i tua t ion . 
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II.—BEHAVIOUR OF CELLS 

F r o m wha t has a l r eady been said it m a y be i n f e r r e d t h a t 
our use of the t e r m " behav iou r " n e i t h e r implies n o r excludes 
t he presence of consc iousness . F e w are p r epa red t o c o n t e n d 
t h a t t he i ron tilings in a m a g n e t i c field consciously g r o u p t h e m -
selves in defini te and s y m m e t r i c a l p a t t e r n s , or t h a t sand g r a in s 
on a v i b r a t i n g pla te assemble a l o n g ce r t a in noda l l ines because 
they a re conscious of t h e effects of t he bow by wh ich t h e 
p la te is set in s o u n d i n g v i b r a t i o n . B u t where organic re-
sponse fal ls u n d e r our obse rva t ion , 110 m a t t e r how simple a n d 
d i r ec t t h a t response m a y be, t h e r e is a n a t u r a l t e n d e n c y to 
suppose t h a t t he b e h a v i o u r is conscious ; a n d where t h e re -
sponse is less simple a n d m o r e ind i rec t , t h i s t endency is so 
s t r e n g t h e n e d as to g ive r ise to a s t a t e of m i n d b o r d e r i n g 011, or 
ac tual ly reach ing , conv ic t ion . N o r is t h i s su rp r i s ing : for , i n 
t h e first place, o rgan ic responses, even t h e s implest , are less 
obvious ly a n d d i rec t ly r e l a t e d t o t h e in te rp lay of s u r r o u n d i n g 
c i r c u m s t a n c e s ; and , in t h e second place, t hey are m o r e 
obviously in re la t ion to some p u r p o s e in t h e sense t h a t t hey 
d i r ec t ly or ind i rec t ly c o n t r i b u t e to t h e m a i n t e n a n c e of l i fe or 
t h e f u r t h e r a n c e of wel l -being. N o w where behav iour is com-
plex a n d subserves a n e n d w h i c h we can n o t e a n d n a m e , t h e r e 
arises t h e suppos i t ion t h a t i t m a y well be of t he same n a t u r e 
as ou r own complex a n d consc ious b e h a v i o u r . 

T a k e f o r example t h e b e h a v i o u r of t he S l ipper -an imalcu le , 
P a r a m e c i u m , one of t h e m i n u t e c rea tu res k n o w n t o zoologists 
as P ro tozoa . T h e whole a n i m a l is c o n s t i t u t e d by a s ingle cell, 
s o m e w h a t less t h a n o n e - h u n d r e d t h of a n inch in l eng th , t h e 
f o r m a n d b e h a v i o u r of w h i c h m a y be readi ly s tud ied u n d e r t h e 
microscope. T h o u s a n d s m a y be ob ta ined f r o m wate r in w h i c h 
some hay has been a l lowed t o ro t . T h e sur face of t h e P a r a -
m e c i u m is covered w i t h w a v i n g ha i r - l ike cilia, by which i t is 
propel led t h r o u g h t h e w a t e r , whi le s t i f fer ha i r s m a y be sho t o u t 
f r o m t h e s u r f a c e a t a n y p o i n t where t h e r e is a local source of 
i r r i t a t i o n , as i nd i ca t ed a t t h e t o p of t h e a c c o m p a n y i n g figure. 
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T w o l i t t le sacs expand a n d con t r ac t , a n d serve to d r a in off 
wa te r a n d waste p roduc t s f r o m t h e subs tance of t h e cell. F o o d 
is t a k e n in a t t he end of t h e f u n n e l , shown in t h e lower p a r t of 
t h e f igure . T h e cilia here work in such m a n n e r as to d r ive 

t h e par t ic les in to a n d down t h e tube , a n d on r e a c h i n g i ts i n n e r 
end these par t ic les b u r s t t h r o u g h in to the semi-f luid sub -
s tance , a n d circulate there in . J u s t above t h e f u n n e l the re a re 
t w o bean- l ike bodies, t h e l a rger of which is k n o w n as t h e 
macronuc leus , t he smal ler as t h e micronucleus . 

T h e process of mu l t ip l i ca t ion is by " f iss ion," or t h e 
d iv i s ion of each P a r a m e c i u m in to t w o s imilar animalcules . 
N o t i n f r equen t l y , however , two Pa ramec i a m a y be seen t o 
app roach each o the r a n d come toge the r , f u n n e l to f u n n e l ; 
a n d in each t h e nuclei u n d e r g o cur ious changes . T h e macro-
nucleus breaks up, a n d is sca t t e red . T h e micronuc leus in each 
d iv ides in to f o u r por t ions , of which t h r e e b r eak u p a n d d is -
appea r ; while t he f o u r t h aga in divides i n to t w o par ts , one t o 
be r e t a ined a n d t h e o t h e r t o be exchanged f o r the s imilar 
mic ronuc lea r p r o d u c t of t h e o t h e r P a r a m e c i u m . T h e re t a ined 
por t ion a n d t h a t received in exchange t h e n un i t e to f o r m a 
new micronuc leus . M . M a u p a s concludes f r o m his ca re fu l 
obse rva t ions t h a t , in t h e absence of such " c o n j u g a t i o n " i n 
t h e mid-pe r iod of life, Pa ramec ia pass in to a s t a t e of seni l i ty 
wh ich ends in dec rep i tude a n d dea th . If t h i s be so, c o n j u g a -
t ion is in t h e m necessary fo r t h e c o n t i n u a n c e of a hea l thy race. 

FIG. 1.—Paramecium. 
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H e r e we h a v e w h a t a zoologist would descr ibe as a 
specialized mode of behav iou r of t h e nucle i ; a n d we h a v e 
also t h e behav iour of t h e m i n u t e c rea tu res ( w h i c h con t a in t h e 
nucle i ) as t h e y app roach each o t h e r a n d come t o g e t h e r in 
c o n j u g a t i o n . C a n one wonde r t h a t t h e l a t t e r , a t any ra te , has 
been r ega rded as a n example of conscious p r o c e d u r e ? I n 
t r u t h we d o n o t k n o w in w h a t m a n n e r a n d by w h a t subt le 
influences t h e P a r a m e c i a are d r a w n t o g e t h e r in c o n j u g a t i o n . 
B u t it is scarcely logical t o base 011 such i g n o r a n c e any posi-
t ive asser t ion as t o conscious a t t r a c t i o n . I t is b e t t e r t o 
confess t h a t he re is a piece of o rgan ic b e h a v i o u r , t h e exac t 
cond i t i ons of w h i c h a re a t p r e sen t u n e x p l a i n e d . 

W e may t a k e f r o m t h e wr i t i ngs '* of D r . I I . S. J e n n i n g s , 
of H a r v a r d , some a c c o u n t of o t h e r modes of b e h a v i o u r a m o n g 
Paramec ia . T h e y largely feed u p o n c lo t ted masses of bac ter ia . 
If a n u m b e r are p laced u p o n a glass slip, t o g e t h e r wi th a smal l 
bacter ia l clot , t h e y will be seen to c o n g r e g a t e a r o u n d t he clot 
a n d t o feed u p o n i t . All a p p a r e n t l y press in so as t o reach i t , 
or ge t as nea r i t as possible. A n d if a n u m b e r be placed on 
a n o t h e r slide w i t h o u t any clot , t h e y soon collect in g roups in 
one or more reg ions , as in F i g . 2, i n . I t appears as if t hey were 
a c t u a t e d by some social impulse l ead ing t h e m t o crowd t o g e t h e r 
a n d s h u n isolated pos i t ions . Nay , m o r e ; it seems as if , a f t e r 
t h u s col lec t ing a n d c rowd ing in t o some c e n t r e of in te res t , t h e 
a t t r a c t i v e in f luence g r adua l l y waned ; t h e g r o u p spreads, a n d 
t h e Pa ramec ia a re less densely packed ; t h e assembly sca t te rs 
more a n d more , b u t sti l l seems to be r e t a ined by a n invis ible 
b o u n d a r y beyond w h i c h t h e l i t t le c rea tu res do n o t pass. 

F u r t h e r m o r e , if kep t in a j a r , t h e P a r a m e c i a crowd u p 
t o w a r d s t h e s u r f a c e whe re t h e bac te r ia c lots a re floating ; a n d 
if , b e n e a t h t h e cover glass of a slip on which t h e y are u n d e r 
microscopic examina t i on , a d r o p of l iquid be i n t roduced 
t h r o u g h a very fine t ube , t hey will seem e i the r t o be a t t r a c t e d 
t o i t , as in F i g . 2, I., o r repel led f r o m i t , as in F i g . 2, n . , 
a c c o r d i n g t o i ts n a t u r e . F r o m a lka l ine l i qu id s t h e y a re 

* See " The Psychology of a Protozoon,'' in the Amer. Jour, of 
Psychology, vol. x., No. 4, July, 1899, and the fuller papers there quoted. 
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repel led ; t o s l igh t ly acid d r o p s t l iey are a t t r a c t e d , unless t h e 
ac id i ty be too p u n g e n t . H e a t a n d cold a re a l ike repe l len t , 
a n d even a d r o p of p u r e dis t i l led wa te r f o r m s a n area i n t o 
w h i c h t h e Pa ramec i a do n o t e n t e r . 

W i t h such fac t s be fo re h i m , t h e incau t ious observer m a y 
be led t o t h e conclus ion t h a t P a r a m e c i a are n o t only conscious, 
b u t endowed w i t h in te l l igence a n d vol i t ion. E v e n M. B i n e t , * 
who occupies a pos i t ion wh ich should lead h im t o exercise 
m o r e caut ion , te l ls us t h a t t h e r e is n o t a s ingle i n f u s o r i a n 
which canno t be f r i g h t e n e d , a n d does n o t m a n i f e s t i ts f ea r b y 
r ap id f l i g h t ; h e speaks of some of these unice l lu lar an imals 
as " e n d o w e d w i t h m e m o r y a n d vo l i t ion ," a n d possessed of 
" i n s t i nc t of g r ea t precis ion ; " a n d he describes t h e fo l lowing 
s tages : — 

" (1 ) T h e pe rcep t ion of a n external o b j e c t ; 
" (2 ) T h e choice m a d e be tween a n u m b e r of ob jec ts ; 
" (3 ) T h e pe rcep t ion of t h e i r posi t ion in space ; 
" (4) M o v e m e n t s ca lcu la ted e i ther t o a p p r o a c h t h e b o d y 

a n d seize i t , or t o flee f r o m i t . " 
B u t w h e n we seem t o h a v e grasped his po in t of view, 

w h e n we have ca ta logued t h e memory , f ea r , ins t inc t , per -
cept ion , choice a n d vol i t ion, t h e whole in t e l l igen t edifice 
c rumbles ; f o r we are to ld t h a t " we are n o t in a pos i t ion t o 
d e t e r m i n e w h e t h e r these va r ious acts are accompanied by 
consciousness, or w h e t h e r t h e y fol low as s imple physiological 
processes ." T o mos t of us f ea r , m e m o r y , choice, vol i t ion , 
imply s o m e t h i n g more t h a n s imple physiological processes ; 
t h e y imply n o t only consciousness , b u t h i g h l y e labora ted 
consciousness . 

D r . J e n n i n g s ' s researches show t h a t no such impl ica t ion 
can be accepted unless we are p r epa red t o cast aside t h e 
t r a m m e l s of reasonable cau t ion . I n t h e f irst place, t h e whole 
m a t t e r of f e e d i n g appears t o be r e fe rab le t o s imple organic 
behav iou r n o t necessari ly invo lv ing consciousness. T h e cilia 
in t h e m o u t h - g r o o v e a n d f u n n e l cons t an t l y wave in such a 
m a n n e r as t o d r ive a c u r r e n t of wa te r , t o g e t h e r w i t h a n y 

* "The Psychic Life of Micro-Organisms," 1889, p. Gl. 
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particles whicli float there in , towards t h e inter ior ; and t h e 
particles are t h e n engulphed, no mat te r what thei r composit ion 
may be. Digest ible or indigestible, in they go. There is no 
selection of t h e one or re jec t ion of the other . But , as we 
have seen, t h e Paramecia collect a round a bacterial clot and 
feed upon it. Surely here the re is selection of t h e nut r i t ious ! 
Apparent ly no t . They collect in just t he same way towards a 
piece of b lo t t ing-paper , cotton-wool, cloth, sponge, or o ther 
f ibrous body, and remain assembled round such an i imutr i t ious 
cen t re jus t as long as round a bacterial clot. The re seems to 
be no choice in t h e ma t t e r ; contact with any substance gives 
rise, as an organic response, to the lessening or cessation of 
t h e regular movements in all t he cilia except those of t h e 
mout l i -groove and funne l . As the Paramecia swim hi ther and 
t h i t h e r , first one, t h e n another , t h e n more, chance t o come in 
contac t wi th t h e bacterial clot, t h e blot t ing-paper , or o ther 
substance, and since the lashing of t he cilia is t h e n auto-
matical ly lessened, there they stay ; o thers find the i r way to 
t h e same spot in the course of the i r r andom movements , and 
they , too, stay ; t h u s many soon collect. 

B u t th i s does no t account for the seemingly social assem-
blages of Pa ramec ia where there is no such substance to arres t 
the i r progress. Dr . J e n n i n g s a t t r ibu tes th is to the fac t t h a t a 
di lute solut ion of carbon-dioxide has, wha t we may call fo r t h e 
present , au a t t rac t ive influence. If a bubble of air and a bubble 
of carbon dioxide be introduced into the water in which P a r a -
mecia are swimming beneath a cover-glass, the animalcules 
collect a round the carbonic dioxide, b u t no t a round the air 
bubble . A t first they press up close t o the bubble of carbon 
dioxide, b u t gradual ly fo rm a r i n g f a r t h e r and fa r the r f r o m 
its l imi t ing boundary . Th i s is held to be due to t h e fac t t h a t 
it is only t h e di lute solution of carbonic acid t h a t has t h e 
peculiar " a t t r a c t i on " — a st ronger solution has a d i f fe rent 
effect. A n d , as t h e gas dissolves, the Paramecia collect in a 
r i n g jus t where t h e solution is sufficiently di lute. 

Now carbon dioxide is a product of t he organic waste of 
l iv ing subs tance ; it is g iven off by active Paramecia . W h e r e 
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t h e r e f o r e m a n y are collected t oge the r t hey f o r m a cen t re of 
t h e p r o d u c t i o n of th i s subs tance ; a n d w h e n o t h e r Pa ramec ia 
come, in t he course of t h e i r r a n d o m movemen t s , i n t o such a 

n 

T 
FIG. 2.—Behaviour of Paramecia (after Jennings). 

c e n t r e t hey r e m a i n the re a n d he lp to swell t h e n u m b e r s in the 
c lus ter . If P a r a m e c i a be p laced in wa te r to which a dis-
t i nc t ly r edd i sh t i n g e is g iven by m i x i n g it w i t h a smal l q u a n t i t y 
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of rosol - a substance which is decolourized by ca rbon dioxide, 
and is no t i n ju r i ous to Pa ramec ia—i t will be seen t h a t , where 
the groups are collected, the reddish t inge fades and disappears. 
As the groups expand, and are less densely packed, t h e colour-
less area expands too : and the l imits wi th in which t h e g roup 
is circumscribed are also the l imits of decolourizat ion. D r . 
J e n n i n g s considers it beyond ques t ion tha t the assembling of 
Paramecia is due to the presence in such assemblages of car-
bonic acid produced by the an imals themselves. T h e first 
beginning of the crowd may be some small f r a g m e n t of bacterial 
clot or o ther substance. 

I t would seem, then, t h a t Paramecia are a t t r ac ted by fa in t ly 
acid solut ions ; and here at least there is, it may be urged , an 
element of choice. B u t even here, according to Dr . J e n n i n g s , 
there is no t only 110 real choice, b u t not even any real a t t r ac -
tion. W h a t takes place, according to his observat ions, is 
briefly as follows. Suppose a fa in t ly acid d rop be inserted 
beneath the cover-glass. Paramecia may almost graze its 
boundary wi thou t being in any way affected by i ts presence. 
B u t in the i r r andom movements some, and eventual ly many , 
perhaps most , of the little animals chance to enter t he fa in t ly 
acid region ; bu t there is no sign of reaction or response ; they 
swim on across t h e drop un t i l they reach its f u r t h e r marg in . 
Here a reaction does take place. Ins tead of proceeding on-
wards, slowly revolving on its long axis, a Pa ramec ium thus 
si tuated jerks backwards by a reversal of all the cilia, a t t he 
same t ime revolving on its axis in a direct ion opposite t o t h a t 
in which it was before tu rn ing . B u t t he cilia of t he mouth -
groove resume their normal mode of working sooner t h a n the 
others, and this causes the Paramec ium to t u r n aside. I t t hen 
goes ahead un t i l i t again reaches t h e boundary at a n o t h e r poin t , 
when the same behaviour is seen. T h e course of such a 
Pa ramec ium is shown in F ig . 2, i v . 

I f , instead of a fa int ly acid drop, a l i t t le alkal ine l iquid be 
introduced benea th the cover-glass, t he Pa ramec ium similarly 
j e rks backward and turns aside on reaching its ou ter b o u n d a r y . 
T h e t u r n i n g may carry it away f r o m the alkali, as shown in 
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Fig . 2, v . ; b u t it jus t as o f t en br ings it again towards t h e 
drop, especially a large one. I t seems to be a ma t t e r of 
chance which result follows. But eventually the l i t t le crea-
t u r e sails off, since each t ime it comes wi th in the influence 
of t he alkal ine fluid i t j e rks back and tu rns . I t appears, 
t hen , t h a t when it is swimming in a normal solution a fa in t ly 
acid liquid does not much modify its behaviour, b u t an alka-
line fluid evokes a reversal of the cilia ; and t h a t when it 
is a sl ightly acid solution, not only does s t ronger acid cause 
reversal, bu t normal fluid produces a similar result . A reaction 
of essentially the same k ind is in fac t called f o r t h by such 
di f ferent s t imul i as chemical substances, water heated above 
t h e normal tempera ture , or cooled considerably below it , and 
fluids which cause changes of internal pressure wi th in the 
substance of t h e cell. No r does it ma t t e r where t h e s t imulus 
is applied. If it be applied a t the h inder end the infusor ian 
still jerks backward, t hough this may drive it into a destruct ive 
solution and t h u s cause dea th . The re is, however, some evi-
dence of d i f fe rent behaviour in some infusor ians according as 
the s t imulus is here or there. I n o ther words, the behaviour 
is to some exten t related to the position of the pa r t s t imulated. 

Fu r the rmore , it may be ga thered f r o m Dr . J enn ings ' s ac-
count t h a t the re is no th ing to lead us to suppose t h a t such free 
l iving cells show any indicat ion of wha t may be regarded as 
the keynote of intel l igent behaviour . They do no t profi t by 
experience. They exhibit organic react ions which may be ac-
companied by some dim fo rm of consciousness, bu t which do not 
seem to be unde r the guidance of such consciousness, if it exist. 

One of the first lessons which the s tudy of animal behaviour, 
in its organic aspect, should impress upon our minds is, t h a t 
l iving cells may react to stimuli in a manne r which wc per-
ceive to be subservient to a biological end, and yet react 
without conscious purpose—tha t is to say, automatical ly. T h e 
l iving cell assimilates food and absorbs oxygen, it grows and 
subdivides, i t elaborates secretions, produces a skeletal f r a m e -
work or cover ing, r ids itself of waste products , responds to st imuli 
iu a defini te fashion, moves hi ther and t h i t h e r a t r andom, its 
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func t iona l activities be ing s t imula ted or checked by many 
influences ; and yet th i s varied life may give no evidence of a 
gu id ing consciousness : if purpose there be, it lies deeper t h a n 
its protoplasm, deeper t h a n t h e d im sentience which may be 
present or may be absen t—we cannot tel l which. 

A n d when the cells are incorporated in the body of one of 
t h e h igher animals, instead of each preserving a f ree and 
nomad existence ; when they become the mul t i tud inous con-
s t i tuents of an organic republic wi th un i ty of p lan and un i ty 
of biological end, then the behaviour of each is l imited in range 
b u t perfected wi th in t h a t range , in subservience to t h e require-
men t s of the more complex uni ty . T h e muscle cell contracts , 
t he gland-cell secretes, t h e rods and cones of t he re t ina respond 
to the waves of l ight , and all t h e normal responses of t he 
special cells go on with such orderly regular i ty t h a t the t e r m 
behaviour seems scarcely applicable to reactions so stereotyped. 
B u t t h e physiologist a n d the physician know well t ha t such 
un i fo rmi ty of response is dependent on un i fo rmi ty of condi t ions . 
A li t t le dose of some d r u g will profoundly modify and render 
abnormal the procedure which was before so mechanical in its 
exact i tude ; and we are thus led to see how dependen t the 
orderly behaviour really is on the main tenance of cer ta in sur-
r o u n d i n g condit ions. 

Moreover, t h e existence of every cell in the body corporate 
is t h e outcome of a process of division involving a special mode 
of behaviour in the nucleus, of which we are only beg inn ing to 
guess the mean ing and significance, and of which we seek in 
vain to find an explanat ion in mechanical te rms. And when 
we trace these divisions back to the i r pr imary source in the 
fert i l ized ovum, we find changes and evolutions in t h e nuclear 
m a t t e r of which it can only be said t h a t t he more they are 
s tudied the more complex and varied do they appear. 

T h e egg, or ovum, is a single cell produced by t h e female, 
a n d varying much in size, according to the a m o u n t of 
food-yolk with which it is supplied. Like other cells, it has 
a nucleus, and th is undergoes changes which are definitely 
re la ted to the fert i l izat ion of t h e ovum, which we describe as 
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t he biological end. Such prepara tory changes for a f u t u r e 
con t ingency are especially character is t ic of organic behaviour . 
There is n o t h i n g like it in the minera l k ingdom. T h e nucleus 
divides in to two parts , one of which passes ou t of the ovum 
and is lost. T h e nucleus again divides, and again one pa r t passes 
out and is lost. T h u s only one qua r t e r of the original amount 
of nuclear ma t t e r remains. Now, division of the nucleus occurs 
whenever an animal cell divides ; b u t in th is case (apart f r om 
details which wTould here be out of place) there is th is difference. 
Dur ing the ordinary division of cells there are found in the 
nucleus a defini te number of curved rods, a n d th i s number is 
cons tan t fo r any given species ; b u t in the nucleus which re-
mains in the ovum af te r three par t s of its substance are lost, 
t he n u m b e r of rods has been reduced to half t ha t which is 
common to the species. T h e egg is now ready for fer t i l izat ion. 
A minu te active cell, which is produced by t h e male, and 
which also has only half the normal n u m b e r of rods, enters 
the ovum. T h e two nuclei approach each other , and give rise 
to the single nucleus of the fer t i l ized ovum, which thus has 
the fu l l number of rods—half of t hem derived f r o m one 
paren t , half f r o m the o ther pa ren t . T h e sperm cell of the 
male adds l i t t le to the store of protoplasm in the ovum ; bu t 
it in t roduces a minute body, which seems to in i t i a te sub-
sequent divisions of the cell. T h e na tu r e of these divisions 
may be seen in the accompanying d i ag rammat i c figure. I n A 
t h e cell is j u s t prepar ing to divide. Above t h e nucleus is the 
minu te body (centrosome) jus t spoken of, which has already 
divided. I n the nucleus the m a t t e r of which t h e rods will 
be cons t i tu ted is net-like. I n B th i s net-work has taken on 
the new f o r m of a coiled th read , while t h e divided body above 
is associated with a spindle of delicate fibres. I n c the 
membrane r o u n d the nucleus has disappeared, and the coiled 
th read has broken up in to curved rods (chromosomes), four 
of which are shown. T h e two halves of the minu te body 
form the centres of rad ia t ing stars. I n D each curved rod 
has split a long its length, and the two par ts are be ing drawn 
asunder towards the centres of the two s tars ; t he cell itself is 
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beginning to divide. I n E the process is carr ied a s tep 
fu r the r , while in F the cell has completely d ivided into two : 
the rods have disappeared as such, and are replaced by a net-
work ; a new nuclear membrane has been fo rmed , and t h e 
minute body has again divided prepara tory to t h e f u r t h e r 
division of the cell. 

FIG. 3.—Cell-division. 

Such, s t r ipped as far as possible of technicali t ies, are some 
of the facts concerning the behaviour of cells and their nuclei 
du r ing the process of cel l-mult ipl icat ion. N o good purpose 
would be subserved by pre tending t h a t we fu l ly unders tand 
them. T h e sp l i t t ing of the rods does indeed seem an efficient 
means to the end of securing a fa i r division of t he nuclear 
substance, which, according to m a n y biologists, is the organic 
bearer of heredi ta ry qualities in the cells. B u t t h a t is nearly 
all tha t we can say. Is t he process accompanied by some f o r m 
of sentience ? W e do no t know. T h a t i t is controlled and 
guided by any consciousness in the cell is most improbable. B u t 
if it be a purely organic and unconscious process it should a t 
least impress on our minds the fac t t h a t such organic be-
haviour may reach a high degree of delicacy and complexity. 
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I I I . CORPORATE BEHAVIOUR 

T h e word " c o r p o r a t e " is here appl ied to t h e o rgan ic 
behaviour of cells when they are n o t i ndependen t a n d f r ee , 
b u t are incorpora ted in t h e an ima l body , a n d ac t in r e l a t i on t o 
each o the r . If t he behav iour of t h e ind iv idua l cell d u r i n g 
divis ion impresses us wi th t h e sub t le in t r i cacy of o r g a n i c 
processes, t h e behav iour of t h e g r o w i n g cel l - republ ic d u r i n g 
t he early s tages of o rgan i c d e v e l o p m e n t m u s t impress us no 
less forc ibly . W e place t h e fe r t i l i zed egg of a hen in a n incu -
ba to r , a n d supply t h e requis i te cond i t i ons of w a r m t h , mo i s tu r e , 
a n d f r e s h ai r . Be fo re t he egg is la id cell-division has b e g u n . 
A smal l pa t ch of closely s imi la r cells has f o r m e d on t h e su r f ace 
of the yolk . F u r t h e r subdiv is ion is t h e n ar res ted u n t i l t h e 
w a r m t h of i ncuba t ion qu ickens aga in t h e p a t c h i n t o l i fe : B u t 
w h e n once t hus qu ickened no s u b s e q u e n t t e m p o r a r y a r r e s t is 
poss ible—life will n o t aga in lie d o r m a n t . If a r res t t h e r e be 
i t is t h a t of dea th . A n d f r o m t h a t l i t t le pa t ch of cells, which 
spreads f u r t h e r a n d f u r t h e r over t h e yolk, a chick is deve loped . 
I n t o t h e i n t r i ca t e technica l i t ies of embryo logy th i s is n o t 
t h e place to en te r . B a t i t is a m a t t e r of c o m m o n k n o w l e d g e 
t h a t , whereas we have to -day a n egg such as we eat f o r b reak-
fa s t , t h r ee weeks hence we shall h a v e a b r i g h t act ive b i rd , a 
c u n n i n g l y w r o u g h t piece of m e c h a n i s m , and , more t h a n t h a t , a 
go ing mach ine . D u r i n g t h i s w o n d e r f u l process t h e cel lu lar 
cons t i t uen t s t a k e on new f o r m s a n d p e r f o r m new f u n c t i o n s , 
all in r e la t ionsh ip t o each o ther , all as p a r t of one o r g a n i c 
whole. H e r e bones are developed to f o r m a skeletal f r a m e -
work, t he re muscles are cons t i tu ted wh ich shal l r e n d e r o rde r ly 
m o v e m e n t s possible ; f ea the r s , beak , a n d claws t ake shape as 
p roduc t s of t h e sk in ; g u t a n d g l ands p repa re f o r f u t u r e m o d e s 
of n u t r i t i o n ; h e a r t a n d blood-vessels u n d e r g o m a n y changes , 
some remin i scen t of bygone a n d ances t ra l g i l l - resp i ra t ion , 
some in re la t ion to t he provis ional r e sp i r a t ion of t h e e m b r y o 
by means of a t e m p o r a r y o r g a n t h a t sp reads ou t b e n e a t h t h e 
shell , some p r e p a r a t o r y to t h e f u t u r e use of t he l u n g s , — s o m e , 
aga in , re la ted t o t he absorp t ion of food f r o m the yolk, o the r s 
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t o subsequen t means of d iges t ion ; nerve , b r a in , a n d sense-
o r g a n s d i f fe ren t i a te . A g o i n g mach ine in t h e egg , t h e chick 
is ha t ched , a n d f o r t h w i t h en t e r s on a wider field of behaviour . 
F e w would t h i n k of a t t r i b u t i n g to t h e consciousness of t he 
e m b r y o ch ick a n y g u i d i n g inf luence on t h e d e v e l o p m e n t of its 
bod i ly s t ruc tu r e , any c o n t r o l over t h e sub t l e changes a n d dis-
pos i t i ons of i ts c o n s t i t u e n t cells. B u t no sooner does the 
c h i c k , when it is ha t ched , b e g i n t o show wider modes of in-
s t i n c t i v e behav iour , t h a n we invoke conscious inte l l igence for 
t h e i r exp lana t ion , seemingly f o r g e t f u l of t he f ac t t h a t there is 
n o logical g r o u n d f o r a f f i rming t h a t , while t he marve l lous 
del icacies of s t r u c t u r e a re of unconsc ious o rgan ic or ig in , t h e 
ea r ly modes of ins t inc t ive b e h a v i o u r arc due to t he gu idance 
of consciousness. Such modes of behav iou r will, however , be 
c o n s i d e r e d in a n o t h e r chap t e r . H e r e we have to not ice t h a t 
t h e unques t ionab ly o rgan ic behav iour of t h e i nco rpora t ed re -
p u b l i c of cells m a y a t t a i n t o a h igh degree of complexi ty , a n d 
m a y serve a d is t inc t ly biological end . 

T h e r e is, perhaps , no m o r e s t r i k i n g ins tance of r ap id and 
v igo rous g r o w t h t h a n is a f fo rded by t h e an t l e r s of deer,'"' which 
a r e shed a n d renewed every year . I n t he ear ly s u m m e r , w h e n 
g r o w i n g , t hey a re covered over wi th a d a r k ha i ry sk in , a n d are 
sa id t o be " i n v e l v e t . " If y o u lay you r h a n d on t h e g rowing 
a n t l e r , you will feel t h a t it is h o t wi th t h e n u t r i e n t blood t h a t 
is cou r s ing benea th i t . I t is, too, exceedingly sensi t ive a n d 
t e n d e r . A n a r m y of t ens of t h o u s a n d s of busy l iv ing cells is 
a t w o r k b e n e a t h t h a t velvet sur face , b u i l d i n g t he bony ant lers , 
p r e p a r i n g fo r the ba t t les of a u t u m n . E a c h m i n u t e cell, work ing 
f o r t h e genera l good, t akes u p f r o m t h e n u t r i e n t blood t he 
specia l mater ia l s i t requi res ; e labora tes t h e c rude bone-s tuf f , 
a t first sof t as wax, b u t ere long to become h a r d as s tone ; a n d 
t h e n , h a v i n g done i ts work , h a v i n g added i ts special morsel t o 
t h e f a b r i c of the an t le r , r e m a i n s .embedded a n d immured , bu r i ed 
b e n e a t h t he bone -p roduc t s of i ts successors or descendan ts . 
N o h i v e of bees is bus ie r or m o r e reple te w i t h ac t ive l ife t h a n 

* This paragraph is taken from " Animal Life and Intelligence," 
p. 28. 
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t h e a n t l e r of a s t ag as i t grows benea th t h e so f t , w a r m velvet . 
A n d t h u s a re bu i l t u p in t h e course of a few weeks those 
sp lendid " b e a m s , " wi th the i r " tynes " a n d " s n a g s , " which, in 
the case of t h e wapi t i , even in t h e c o n f i n e m e n t of our Zoological 

FIG. 4.—Wapiti with antlers in velvet. 

Gardens , m a y reach a we igh t of t h i r t y - t w o pounds , a n d which, 
in t h e f r e e d o m of t h e Rocky M o u n t a i n s , may reach such a size 
t h a t a m a n m a y walk, w i t h o u t s tooping , benea th t h e a rchway 
m a d e by s e t t i n g up u p o n the i r po in t s t h e shed ant lers . W h e n 
the a n t l e r has reached i ts fu l l size, a c i rcu la r r idge makes i ts 
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appearance a t a shor t d is tance f r o m t h e base. T h i s is t h e 
" b u r r , " which divides t h e a n t l e r in to a s h o r t " p e d i c e l " n e x t 
t he skul l , a n d t he " b e a m " w i t h i ts b ranches above . T h e 
c i rcu la t ion in t h e blood-vessels of t h e b e a m now beg ins to 
l anguish , and t he ve lvet dies a n d peels off, l eav ing t h e h a r d , 

FIG. 5.—Wapiti with velvet shredding ofl. 

bony subs tance exposed. T h e n is t h e t i m e f o r fighting, when 
t h e s t ags chal lenge each o the r to s ingle c o m b a t , whi le t h e 
h inds s t and t imid ly by. B u t when t h e per iod of b a t t l e is over, 
a n d t h e wars a n d loves of t he year a re pas t , t h e bone b e n e a t h 
t h e b u r r begins to be ea ten away , t h r o u g h t h e ac t iv i ty of 
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being thus weakened, the ant lers are shed ; t he scarred surface 
skins over and heals, and only the hair-covered pedicel of the 
ant ler is le f t . 

W e have no reason to suppose t h a t this corporate cellular 
behaviour, involving the nicely adjus ted co-operation of so vast 
an a rmy of organic units , is under the conscious guidance of 
the stag. And yet how orderly the procedure ! how admirable 
the r e s u l t ! Nor is there an organ or s t ruc tura l par t of the 
stag or any other animal t h a t does not tell t he same tale. 
Th i s is bu t one paragraph of the volume in which is inscribed 
the varied and wonderful history of organic behaviour in its 
corporate aspect. I s it a ma t t e r for wonder t h a t t h e cause of 
such phenomena has been regarded as " a mystery t r anscend ing 
natural is t ic conception ; as an alien influx into na tu re , baffling 
scientific in te rpre ta t ion " ? And yet, though not surpris ing, 
th is a t t i tude of mind , in face of organic phenomena, is illogical, 
and is due par t ly to a misconception of the func t ion of scientific 
interpretat ion, par t ly to influences arising f rom the course 
pursued by the historical development of scientific knowledge. 
The func t ion of biological science is to formula te and to 
express in generalized te rms the related antecedences and 
sequences which are observed to occur in animals and plants . 
This can already be done with some approach t o precision. 
But t he under ly ing cause of the observed phenomena does not 
fall within t h e purview of na tura l science ; it involves meta -
physical conceptions. I t is no more (and no less) a " mystery " 
t h a n all causation in its last resor t—as the raison d'etre of 
observed phenomena—is a mystery. Gravi ta t ion , chemical 
affinity, crystalline force,—these are all " mysteries ." 

If t h e mystery of life, lying beneath and behind organic 
behaviour, be said to baffle scientific in te rpre ta t ion , th is is 
because it suggests u l t imate problems with which science as 
such should not a t t empt to deal. T h e final causes of vital 
phenomena (as of other phenomena) lie deeper t han t h e probe 
of science can reach. B u t why is this sense of mystery 
especially evoked in some minds by the contempla t ion of 
organic behaviour, by the s tudy of life ? Par t ly , no doub t , 
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because the scientific in terpre ta t ion of organic processes is bu t 
r ecen t , and in many respects incomplete. People have grown 
so accustomed to the metaphysical assumptions employed by 
physicis ts a n d chemists when they speak of the play of 
crystal l ine forces and the selective affinities of atoms, they 
h a v e been wont for so long to accept t he " mysteries " of 
crysta l l izat ion and of chemical union , t h a t these assumptions 
h a v e coalesced with the descriptions and explanations of 
science ; and the jo in t products are now, t h rough custom, 
chee r fu l ly accepted as na tu ra l . Where the phenomena of 
o rgan ic behaviour are in question, th is coalescence has not yet 
t a k e n place ; the metaphysical element is 011 the one hand 
procla imed as inexplicable by na tu ra l science, and on the other 
h a n d denied even by those who talk glibly of physical forces as 
t h e final cause of the phenomena of the inorganic world. 

So much reference to t h e problems which underlie the 
p rob lems of science seems necessary. I t is here assumed tha t 
t h e phenomena of organic behaviour are susceptible of scientific 
discussion a n d elucidat ion. B u t even assuming tha t an 
adequa te explanation in te rms of antecedence and sequence 
sha l l be thus a t ta ined by the science of t he fu tu r e , th is will 
n o t t h e n satisfy, any more t h a n our inadequate explanations 
n o w satisfy, those who seek to know t h e u l t imate meaning and 
reason of it a l l : W h a t makes organic ma t t e r behave as we see 
i t behave ? what drives the wheels of life, as it drives the 
p l ane t s in the i r courses ? what impels the egg to go th rough its 
series of developmental changes ? what guides the cells along 
t h e d ivergent course of the i r l ife-history ? These are questions 
t h e u l t imate answers to which lie beyond the sphere of science 
—ques t i ons which man (who is a metaphysical being) always 
does and always will ask, even if he rests content with the 
answer of agnost icism ; bu t quest ions to which na tura l science 
neve r will be able, and should never so much as a t t empt , to 
g ive a n answer. 

E n o u g h has now been said to show tha t organic behaviour 
is a t h i n g sui generis, carrying its own peculiar marks of dis-
t inc t ion ; and f u r t h e r , t ha t , for science, th is is just part of the 
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cons t i tu t ion of n a t u r e , n e i t h e r m o r e n o r less mys t e r ious t h a n , 
le t us say, c rys ta l l iza t ion or chemica l combina t ion . B u t 
associated a n d closely in t e rwoven w i t h all t h a t is d i s t inc t ive ly 
organic the re is m u c h which can t o some ex t en t be i n t e r p r e t e d 
in t e rms of physics a n d chemis t ry . 

T h e an ima l * has somet imes b e e n l ikened to a s t eam-eng ine , 
in wh ich t he food is t he fue l wh ich en ters i n to c o m b u s t i o n 
wi th t h e oxygen t a k e n in t h r o u g h t h e lungs . I t may be w o r t h 
while t o m o d i f y a n d modern ize th i s ana logy—always r e m e m b e r -
ing, however , t h a t such a n ana logy m u s t no t be p u s h e d too f a r . 

I n t h e o rd ina ry s t e a m - e n g i n e t h e f u e l is placed in t h e f ire-
box, to wh ich t h e oxygen of t h e a i r ga ins access ; t he h e a t 
p roduced by t h e combus t ion conve r t s t h e wa t e r in t h e boi ler 
i n to s t eam, which is m a d e to ac t u p o n t h e p i s ton , a n d t h u s set 
the m a c h i n e r y in m o t i o n . B u t t he r e is a n o t h e r k i n d of eng ine , 
now extensively used, which w o r k s on a d i f f e ren t p r inc ip le . 
I n t h e gas -eng ine t h e fue l is gaseous , a n d i t can t h u s be 
i n t roduced in a s t a t e of i n t i m a t e m i x t u r e wi th t h e oxygen w i t h 
wh ich i t is t o u n i t e in combus t i on . T h i s is a g rea t a d v a n t a g e . 
T h e two can u n i t e r ap id ly a n d explosively. I n g u n p o w d e r t h e 
same end is e f fec ted by m i x i n g t h e ca rbon a n d su lphur w i t h 
n i t r e , which c o n t a i n s t h e oxygen necessary fo r t he i r explosive 
combus t ion . A n d th i s is ca r r i ed st i l l f u r t h e r in d y n a m i t e a n d 
g u n - c o t t o n , where t h e e lements necessary fo r explosive com-
bus t ion are n o t mere ly mechanica l ly mixed , b u t are chemical ly 
combined in a h igh ly uns tab le c o m p o u n d . 

B u t in t h e gas -eng ine , n o t only a re t h e f u e l a n d t he oxygen 
t h u s in t ima te ly mixed , b u t t h e con t ro l led explosions a re caused 
to act d i rec t ly on t h e p is ton , and n o t t h r o u g h the i n t e r v e n t i o n 
of wa te r in a boi le r . Whereas , t h e r e f o r e , in t h e s t eam-eng ine 
t h e c o m b u s t i o n is to some ex t en t ex te rna l t o t h e w o r k i n g of 
t h e m a c h i n e , in t h e gas -engine i t is t o a la rge ex ten t i n t e r n a l 
a n d d i rec t . 

Now, in s t ead of l i ken ing t he a n i m a l as a whole to a s t eam-
eng ine , i t is m o r e sa t i s f ac to ry to l iken each cell t o an a u t o m a t i c 

* The following paragraphs are taken with some slight changes from 
" Animal Life and Intelligence," pp. 30-35. 
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gas-engine which manufac tu r e s its own explosive. Dur ing 
t h e period of repose which intervenes between periods of 
activity, its protoplasm is busy in construction, t ak ing f r o m 
t h e blood-discs oxygen, and f rom the blood-fluid carbonaceous 
a n d ni t rogenous materials , and kn i t t i ng these toge the r into 
relatively unstable explosive compounds, which play the par t 
of t he mixed air and gas of the gas-engine. A res t ing muscle 
may be l ikened to a complex and well-organized ba t te ry of 
gas-engines. On the s t imulus supplied t h r o u g h a nerve-
channel a series of co-ordinated explosions takes place : the 
gas-engines are set to work ; t he muscular fibres c o n t r a c t ; 
t h e products of t h e silent explosions are taken u p and hur r ied 
away by the blood-s t ream ; and the protoplasm prepares a 
f resh supply of explosive material . Long before the invent ion 
of the gas-engine, long before gun-cot ton or dynami te were 
d reamt of, long before some Chinese or o ther inventor first 
mixed the ingredients of gunpowder , organic na tu re had utilized 
the principle of control led explosions in the protoplasmic cell, 
and t h u s rendered an imal behaviour possible. 

Certain cells are, however, more delicately explosive t h a n 
others. Those, fo r example, on or near the external surface 
of the body—those , t h a t is to say, which const i tute the end-
organs of the special senses—contain explosive mater ial which 
may be fired by a touch , a sound, an odour, the contact wi th 
a sapid fluid or a ray of l ight. T h e effects of t he explosions 
in these delicate cells, reinforced in certain ne ighbour ing nerve-
batteries, are t r ansmi t t ed down the nerves as waves of subt le 
chemical or electrolytic change, and thus reach t h a t wonder fu l 
aggregat ion of organized and co-ordinated explosive cells, the 
bra in . He re it is again reinforced and directed (who, at 
present , can say how ?) a long f resh nerve-channels to muscles, 
or glands, or o ther organized groups of explosives. A n d in 
the brain, somehow associated with the explosion of its cells, 
consciousness, t he mind-e lement , emerges ; of which we need 
only notice here t h a t it belongs t o a ivholly different order of 
being f r o m the physical activit ies and products with which we 
are at present concerned. 
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W e must no t press the explosion analogy too fa r . The 
essential t h ing seems to be t h a t t h e protoplasm of the cell has 
the power of bui lding u p complex and uns table chemical 
compounds, which are perhaps stored in i ts spongy sub-
stance ; a n d t h a t these unstable compounds, under the 
influence of a s t imulus (or, possibly, sometimes spontaneously), 
break down in to simpler a n d more stable compounds. I n the 
case of muscle-cells, this la t te r change is accompanied by an 
a l tera t ion in l eng th of t h e fibres, and consequent movements 
in the animal , t h e products of the disrupt ive change being 
useless or h a r m f u l , and being, therefore, removed as soon as 
possible. B u t very f requen t ly the products of explosive activity 
are made use of. I n the case of bone-cells, one of the products 
of d isrupt ion is of pe rmanen t use to the organism, and con-
s t i tu tes the solid f r amework of t he skeleton. I n the case of 
t he secre t ing cells in the salivary and other digestive glands, 
some of t h e d is rupt ive products are of temporary value for 
the prepara t ion of t he food. I t is probable t h a t these useful 
products of d is rupt ion, pe rmanen t or temporary , took their 
origin in waste products for which na tu ra l selection has found 
a use, and which have been gradual ly rendered more and more 
efficacious in modes of organic behaviour increasingly complex. 

I n the busy hive of cells which const i tutes what we call 
t he an imal body, there is t h u s ceaseless act ivi ty. Dur ing 
periods of apparent rest t he protoplasm is engaged in con-
s t ruct ive work, bui ld ing u p f resh supplies of unstable materials , 
which, d u r i n g periods of apparent act ivi ty, break up into 
simpler and more stable substances, some of which are useful 
to the organism, while o thers must be got r id of as soon 
as possible. F r o m another point of view, the cells d u r i n g 
apparent res t are s tor ing u p energy to be uti l ized by t h e 
an imal du r ing i ts periods of act ivi ty . T h e s tor ing up of 
available energy may be l ikened to the winding up of a watch 
or c l o c k ; it is when an organ is a t rest t h a t the cells are 
winding themselves u p ; and thus we have the apparent 
paradox t h a t t h e cell is most active and doing most work 
when t h e organ of which it f o r m s a pa r t is a t rest. Dur ing 
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the repose of ati organ, in fac t , the cells are busi ly working 
in prepara t ion for the manifes ta t ion of energet ic ac t ion tha t 
is to follow. J u s t as the bri l l iant display of intel lectual 
act ivi ty in a great orator is t h e result of t h e si lent work of 
a l i fet ime, so is the physical manifes ta t ion of muscular power 
t h e result of the silent prepara tory work of the muscle-cells. 

I t may, perhaps, seem s t range tha t t he products of cellular 
life should be reached by t h e roundabou t process of first 
p roducing unstable compounds, f r o m which are t h e n formed 
more stable substances, useful fo r pe rmanen t purposes as in 
bone, or temporary purposes as in the digest ive fluids. I t 
seems a waste of power to build up substances unnecessari ly 
complex and stored with an unnecessarily a b u n d a n t supply of 
energy. B u t only thus could the organs be enabled to act 
under the influence of st imuli , and afford examples of corporate 
behaviour . They are like charged bat ter ies ready to discharge 
under the influence of the sl ightest organic touch . I11 th i s 
way, too, is afforded a means by which the organ is no t 
dependent only upon the products of t he immedia te act ivi ty 
of t he protoplasm at the t ime of action, bu t can utilize the 
store laid up du r ing preceding periods of rest . 

Sufficient has now been said to i l lustrate t h e n a t u r e of 
some of the physical processes which accompany organ ic 
behaviour in i ts corporate aspect. T h e fac t t h a t should 
s tand out clearly is tha t the animal body is stored wi th large 
quant i t ies of available energy resident in h ighly complex a n d 
unstable chemical compounds, elaborated by t h e cons t i tuen t 
cells. These unstable compounds, eminent ly explosive accord-
ing to our analogy, are buil t up of materials derived f rom 
two different sources—from the nu t r i t ive ma t t e r (conta in ing 
carbon, hydrogen, and nitrogen) absorbed du r ing digest ion, 
and f r o m oxygen taken up f r o m the air du r ing respirat ion. 
T h e cells t hus become charged with energy t h a t can be set 
f ree on the application of the appropr ia te s t imulus, which may 
be l ikened to the spark t h a t fires the explosive. 

Le t us note, in conclusion, t h a t it is t h r o u g h the blood-
system, r ami fy ing to all par t s of the body, and the nerve-
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system, t h e ramif ica t ions of w h i c h are no t less pe r f ec t , t h a t 
one of t h e la rger a n d h ighe r a n i m a l s is k n i t t o g e t h e r i n t o 
an organic whole. T h e f o r m e r car r ies t o t h e cell t h e r a w 
mater ia l s fo r t h e e labora t ion of i ts explosive p r o d u c t s , a n d , 
a f t e r t h e explosions, carr ies off t h e waste p r o d u c t s which r e su l t 
t h e r e f r o m . T h e nerve-f ibres ca r ry t h e s t imul i by which t h e 
explosive is fired, while t h e cen t ra l ne rvous sys tem organ izes , 
co-ordinates , a n d cont ro ls t h e explosions, a n d in i t i a t e s t h e 
e labora t ion of t h e explosive c o m p o u n d s . B l o o d a n d n e r v e s 
co-operate to r e n d e r co rpora t e b e h a v i o u r possible . 

I V . — T H E BEHAVIOUR OF PLANTS 

A shor t p a r e n t h e t i c sec t ion on t h e behav iou r of p l a n t s m a y 
serve f u r t h e r t o i l lus t ra te t h e n a t u r e of o r g a n i c b e h a v i o u r . 
W e have seen t h a t P a r a m e c i u m is appa ren t ly a t t r a c t e d by 
f a in t ly acid solut ions , a n d have brief ly cons idered .Dr. J e n n i n g s ' s 
i n t e r p r e t a t i o n of t he f ac t s disclosed by c a r e f u l obse rva t ion . 
I n t h e f e r n s t h e female e lement , or ovum, is c o n t a i n e d in a 
m i n u t e flask-shaped s t r u c t u r e ( a r c h e g o n i u m ) , i n t h e neck a n d 
m o u t h of w h i c h muc i l ag inous m a t t e r , w i th a s l igh t ly acid 
react ion, is developed ; a n d th i s is said to exercise a n a t t r a c t i v e 
inf luence on t h e f reely s w i m m i n g ci l iated m a l e e lements , or 
spermatozoids , which are necessary fo r f e r t i l i z a t i on . " N o w , 
i t has been shown by exper imen t t h a t t h e spe rma tozo ids of 
f e r n s are a t t r ac t ed by cer ta in chemical subs tances , a n d especially 
by malic acid. If art if icial a rchegon ia a re p r epa red (cons i s t ing 
of t i n y capi l lary glass- tubes) a n d filled w i th muc i l age t o which 
a small q u a n t i t y of th i s acid has been added , t h e y are f o u n d , 
w h e n placed in water c o n t a i n i n g f e r n - s p e r m a t o z o i d s , t o exercise 
t he same a t t r a c t i o n upon t h e m which t h e rea l a r c h e g o n i a 
exercise in n a t u r e . T h e mal ic acid g radua l ly d i f fuses ou t i n to 
t h e water , a n d t he spermatozoids a r e inf luenced by i t , so t h a t 
t hey move in t h e d i rec t ion in w h i c h t h e s u b s t a n c e is m o r e 
concen t r a t ed , i.e. t o w a r d s t h e t u b e . A l t h o u g h i t c a n n o t be 
proved t h a t t h e a r chegon ia themse lves c o n t a i n ma l i c ac id , as 
t hey are too small fo r a recognizable q u a n t i t y to be ob ta ined 
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f r o m t h e m , yet t h e r e can be l i t t l e d o u b t t h a t t he n a t u r a l 
a r c l i egon ia owe t h e i r a t t r a c t i v e inf luence to t h e same chemical 
a g e n t wh ich has p roved efficacious in e x p e r i m e n t . " * I n t he 
l i g h t of Dr . J e n n i n g s ' s observa t ions , i t is pe rhaps n o t im-
p r o b a b l e t h a t t h i s so-called a t t r a c t i v e inf luence is s imi la r to 
t h a t seen in P a r a m e c i u m ; a n d t h a t t h e spe rma tozo ids en te r 
t h e o rgan ic acid in t h e course of t he i r r a n d o m movemen t s , and 
t h e r e r ema in . Be t h a t as i t may , t h e male e lements collect in 
t h e muc i l ag inous mass, and pass d o w n the neck of t h e flask 
u n t i l one reaches a n d coalesces w i th t h e f ema le e lement , or 
o v u m , a n d effects i ts f e r t i l i za t ion . H e r e we have organic 
b e h a v i o u r u n m i s t a k a b l y d i rec ted to a biological e n d — b e h a v i o u r 
w h i c h m a y indeed be accompan ied by some d i m f o r m of 
consciousness , b u t w h i c h is d u e t o a pure ly o rgan ic reac t ion . 
I t is scarcely sa t i s fac to ry to say t h a t t h e spe rmatozo ids " p o s s e s s 
a c e r t a i n power of pe rcep t ion , by which the i r m o v e m e n t s are 
g u i d e d . " t If consciousness be p re sen t , i t is p robab ly mere ly 
a n a c c o m p a n i m e n t of t h e response, a n d has n o d i rec t ive in-
fluence on i ts n a t u r e a n d c h a r a c t e r . 

I11 t h e h i g h e r p lan t s , as in t h e h i g h e r an imals , t h e 
d i f f e r e n t i a t i o n a n d t h e order ly ma r sha l l i ng of t h e cel l -progeny 
a r i s i n g f r o m the coalescent ma le a n d f ema le e lements , a f ford , 
d u r i n g deve lopment , examples of co rpora t e o rgan ic behav iour 
w h i c h can be m o r e readi ly descr ibed t h a n expla ined , b u t which 
n o t less clearly subserve def in i te biological ends , a n d in m a n y 
cases, such as t he d i r ec t i on of g r o w t h in radicles and roots , t h e 
c u r l i n g of t endr i l s , a n d t h e r eac t ion t o t h e inf luence of l i gh t 
a n d w a r m t h , are r e l a t e d to a n d evoked by t h e e n v i r o n i n g con-
d i t i o n s . More closely r e sembl ing fami l i a r modes of behav iour 
in a n i m a l s are such m o v e m e n t s as a re seen in t h e " t e n t a c l e s " 
w h i c h p ro jec t f r o m t h e upper su r f ace a n d m a r g i n of t h e Sun-
d e w leaf . T h e i r k n o b b e d ends secrete a s t icky m a t t e r , which 
g l i s t en s in t h e sun , a n d to wh ich smal l f o re ign bodies readi ly 
a d h e r e . If par t ic les of l imes tone , sand , or clay, such as m a y 

* D. H. Scott, "An Introduction to Structural Botany," part ii., 
" Flowerless Plants," pp. 70, 71. 

t Ibid., p. 71. 
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be blown by t h e wind, t ouch a n d s t ick t o these knobs , t h e r e 
fol lows an exuda t ion of acid l iqu id , b u t n o m a r k e d a n d c o n -
t i n u o u s c h a n g e occurs in t h e pos i t ion of t h e ten tac les . B u t 
shou ld an insect a l igh t on t h e leaf , or a smal l piece of m e a t be 
placed upon t he tentacles , n o t only is t h e r e a d i scha rge of ac id 
ju ice , b u t a f e r m e n t is also p roduced , wh ich has a d iges t ive 

ac t ion on t h e n i t r o g e n o u s m a t t e r . 
Slowly the t en tac le curves i n w a r d s 
a n d d o w n w a r d s , as one 's finger 
m a y bend towards t h e p a l m of 
one ' s h a n d ; n e i g h b o u r i n g t en -
tacles also t u r n t owards a n d 
inc l ine on t o t h e s t i m u l a t i n g 
subs tance ; t h e n o thers , f u r t h e r 
off, behave in a s imilar way, u n t i l 
al l t h e ten tac les , some two h u n -
d r e d in n u m b e r , are inf lected a n d 
conve rge u p o n t h e n i t r o g e n o u s 
par t i c le . N a y , more : " W h e n 
t w o l i t t le b i t s of mea t a re placed 
s imul t aneous ly on t h e r i g h t a n d 
l e f t halves of t he same Sun -dew 
leaf , t h e t w o h u n d r e d t en t ac l e s 
d iv ide i n to two g roups , a n d each 
one of t he g r o u p s d i rec t s i ts a im 
t o one of t he b i t s of m e a t . " * 

T h e movemen t s , t h o u g h slow, a re order ly , me thod ica l , a n d 
effect ive, t he secre t ions of m a n y g l a n d s b e i n g b r o u g h t to bea r 
on jus t those subs tances wh ich a re capable of d iges t ion a n d 
abso rp t i on by t h e p l an t . T h e seeming ly concer ted ac t ion is 
moreover d u e t o an o rgan ic t r ansmis s ion of impulses f r o m cell 
t o cel l—a t r ansmis s ion accompan ied by visible changes in a 
pu rp le subs t ance conta ined w i t h i n t h e cells. I n t he Sun-dew 
a n y ten tac le m a y f o r m t h e s t a r t i n g - p o i n t of t h e sp read ing 
wave of impulse . B u t in t h e V e n u s ' s F l y - t r a p t h e r e are six 

* Kerner, " Natural History of Plants," translated by F. W. Oliver, 
vol. i., p. 145. 

FIG. 6.— Sun-dew (Drosera). 
Leaf (enlarged) with the ten-
tacles on one side inflected 
over a bit of meat placed on 
the disc. (From Darwin's 
" Insectivorous Plants.") 
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del ica te spines, t h e s l igh tes t t o u c h 011 any one of wh ich causes 
t h e two halves of t h e specially modif ied lea f -end t o fo ld inwards 
on t h e m i d r i b as a h i n g e . T h e t r ansmiss ion of impulse is 
m o r e r ap id , t h e t r a p closing in a f ew seconds ; a n d electric 
c u r r e n t s have been observed to a c c o m p a n y t he c h a n g e . T o o t h -
l ike spines a t t h e edge of t h e t r a p in ter lock, a n d serve to 
p r e v e n t t he escape of small insects, while shor t - s ta lked p u r p l e 
g l ands secrete a n ac id d iges t ive ju ice . Divis ion of l abou r has 
been ca r r ied f u r t h e r ; a n d o rgan ic behav iour , n o t less pu r -
posive, is carr ied ou t in a m a n n e r even more ef fec t ive . 

FIG. 7.—Venus's Fly-trap (Dionasa). Leaf viewed laterally in its ex-
panded state. (From Darwin's " Insectivorous Plants.") 

I n o the r p lan t s a d a p t i v e m o v e m e n t s are well k n o w n . 
" F e w p h e n o m e n a have such a pecul iar appea rance as t h e 
m o v e m e n t s which occur in t h e sensi t ive Oxal is when r a i n comes 
o n . N o t only do t h e leaflets on which t he finest r a i n - d r o p s 
fa l l fo ld t o g e t h e r in a d o w n w a r d d i rec t ion , b u t all t h e n e i g h -
b o u r i n g ones p e r f o r m the same m o v e m e n t , a l t h o u g h they have 
n o t themse lves been s h a k e n by t h e i m p a c t of t he f a l l i n g d rops . 
T h e m o v e m e n t is c o n t i n u e d t o t h e c o m m o n l ea f - s t a lk bea r ing 
t h e n u m e r o u s leaflets. T h i s also bends down t o w a r d s t h e 
g r o u n d . T h e r a in -d rops n o w slide over the ben t l ea f - s ta lk a n d 
d o w n over t he depressed leaflets, a n d n o t a d r o p r e m a i n s 
b e h i n d on the i r de l ica te su r f aces . " * T h e waves of impulse 
a re said to be t r a n s m i t t e d a long def in i te lines, a n d to cause 

* Kerner, " Natural History of Plants," vol. i., p. 536. 
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t he expulsion of water f r om cer ta in cells a t t he point of 
insert ion of t he leaflets or leaf-stalks, render ing t l iem flaccid. 

Appeal ing even more strongly to the popular imagina t ion , 
t hough probably not of deeper biological significance, is t h e 
behaviour of p lan t s in re lat ion to the essential process of 
fert i l izat ion. Only two examples can here be ci ted. Valisneria 
spiralis is an aquat ic p lan t , wi th long submerged s t rap- l ike 
leaves, which grows i n still water in Southern Europe. T h e 
female flower is enclosed in two t rans lucent bracts , which 
fo rm a protect ive bladder so long as the flower is benea th 

the surface of the water ; bu t the flower-stalk cont inues to 
grow un t i l t he flower reaches the surface, when it becomes 
freely exposed by the sp l i t t ing of the bracts . T h e r e are t h r ee 
boat-shaped sepals, which act as floats ; th ree qui te minu te 
petals ; and th ree large f r inged stigmas, which projec t over the 
abor t ive petals in the space between the boat- l ike sepals. T h e 
flower is now ready for ferti l ization. 

T h e male flowers, which are developed on different ind i -
viduals f r o m those which produce the female flowers, grow in 
bunches benea th an invest ing bladder. T h e stalk does no t 
elongate, so t h a t t he b ladder never rises fa r above the bo t tom, 
a n d remains completely submerged. He re the bladder burs ts , 
and the male flowers, wi th short stalks, are de tached. E a c h 
has th ree sepals, which enclose and protect t h e stamens. T h e 
separated flower now ascends to the surface, t he sepals open 
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a n d f o r m th r ee hollow boats , by m e a n s of wh ich t h e flower 
f loats f ree ly , while t h e t w o f u n c t i o n a l s t amens p r o j e c t u p w a r d s 
a n d somewha t obliquely i n to t he air , expos ing t h e l a rge s t icky 
pollen-cells . B lown h i t h e r a n d t h i t h e r by t h e wind , these 
l i t t le f lower-boats " accumula t e in t he n e i g h b o u r h o o d of fixed 
bodies , especially in t h e i r recesses, where they res t l ike ships 
i n h a r b o u r . W h e n t h e l i t t l e c r a f t h a p p e n t o g e t s t r a n d e d 
in t h e recesses of a f e m a l e Val i sner ia flower, t h e y a d h e r e to 
t h e t r i - lobed s t i gma , a n d some of the pol len-cel ls are sure to 
be l e f t s t i ck ing to t he f r i n g e s on t h e m a r g i n s of t h e s t i g m a t i c 
s u r f a c e . " * 

T h i s is a good example of pure ly o rgan i c b e h a v i o u r ad-
mi rab ly adap t ed to secure a def in i te a n d i m p o r t a n t biological 
e n d . F e w will be l ikely t o c o n t e n d t h a t it is even accom-
panied by, still less u n d e r t h e g u i d a n c e of, any consc ious fo re -
s igh t on t h e p a r t of t h e p l a n t . A n d t he lesson i t should t each 
is t h a t , in t h e s tudy of o rgan ic behav iour , a d a p t a t i o n to t h e 
cond i t i ons of existence is n o t necessari ly t he o u t c o m e of 
conscious gu idance . 

I t is well k n o w n t h a t t h e orch ids exhib i t , in t h e i r mode 
of f e r t i l i za t ion , r e m a r k a b l e a d a p t a t i o n s by wh ich t h e v is i t s of 
insects are r endered subserv ien t t o t he needs of t h e p l a n t . I n 
t h e Ca ta se tums , f o r example , t h e ma le flower m a y be descr ibed 
as cons i s t ing of two p a r t s — a lower p a r t , t he cup- l ike labe l lum 
( F i g s . 9, I), which cons t i tu tes a l and ing-s tage 011 wh ich insec ts 
m a y a l igh t ; a n d a n uppe r p a r t , t h e co lumn ( F i g . 9, c), 
s u r r o u n d e d by t h e upper sepal a n d peta ls . I n t h e u p p e r p a r t 
of t h e co lumn the pol len-masses a re b o r n e a t one e n d of a n 
elast ic pedicel, a t the o t h e r e n d of wh ich is a n adhes ive disc , 
a n d t h e rod is ben t over a p a d so as t o be in a s t a t e of s t r a in . 
T h e disc is r e t a ined in pos i t ion by a m e m b r a n e w i t h wh ich 
t w o long t u b u l a r horns (F igs . 9, h ; 10, an) a r e c o n t i n u o u s . 
T h e s e p ro j ec t over t h e labe l lum, where insec ts a l i g h t t o 
g n a w i ts sweet fleshy walls, a n d if t hey be touched , even ve ry 
l igh t ly , t h e y convey some s t imulus to t h e m e m b r a n e wh ich 
s u r r o u n d s a n d connects t h e disc w i t h t he a d j o i n i n g su r face , 

* Koriier, "Natural History of Plants," vol. ii., p. 132. 
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caus ing i t ins tan t ly to r u p t u r e ; and as soon as t h i s happens , 
t h e disc is suddenly set f ree . T h e h igh ly elas t ic pedicel 
t h e n f l i r ts t he disc ou t of i ts c h a m b e r w i t h such force t h a t t h e 
whole is e jec ted , somet imes t o a d i s t ance of two or t h r e e f ee t , 

FIG. 9.—Flower of Cataseium ; c, column ; h, horns; 1, labellum. 

b r i n g i n g away w i t h it t h e t w o pollen-masses. " T h e u t i l i t y 
of so forc ib le a n e jec t ion is t o d r ive t he s o f t a n d viscid cush ion 
of t he disc aga ins t t h e ha i ry t h o r a x of t h e l a rge h y m e n o p t e r o u s 
insects which f r e q u e n t the flowers. W h e n once a t t a ched to 
a n insect , assuredly no force which t h e insect could exer t 
would remove the disc a n d pedicel, b u t t h e caudicles [ b y which 
t he pollen-masses a re a t t a c h e d ] are r u p t u r e d w i t h o u t m u c h 
difficulty, a n d t h u s t h e balls of pollen m i g h t readi ly be l e f t on 
t h e adhes ive s t i gma of t he female flower." * 

H e r e aga in we have adap t ive behav iou r of exquis i te n ice ty , 
a n d we have t h e t r ansmiss ion of an impu l se very r ap id ly a long 
t h e cells of t h e i r r i t ab le horns , fol lowed by t h e sudden r u p t u r e 
of a m e m b r a n e . Beau t i fu l , however , as is t h e a d a p t a t i o n , 
effect ive as i t is t o a de f in i t e b iological end , t h e o rgan ic 
behav iour does n o t a f ford any ind ica t ion of t he g u i d a n c e of 

* Darwin, " Fertilization of Orchids," 2nd edit., pp. 191, 192. 
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consc iousness . A m o n g p l a n t s we have many in t e r e s t i ng a n d 
a d m i r a b l e examples of o rgan i c b e h a v i o u r ; b u t nowhere so 
m u c h as a h i n t of t h a t p ro f i t i ng by ind iv idua l exper ience 

i 
J/ 

FIG. 10. — Catasetum; C, diagram of column; a, anther; an, horn; d, ad-
hesive disc; / , filament of anther ; <j, ovarium ; ped, pedicel; D and 
F, pollinium ; p, pollen-mass. (From Darwin's " Orchids.") 

w h i c h is t he c r i t e r ion of t he effect ive presence of conscious 
g u i d a n c e a n d con t ro l . 

V.—REFLEX ACTION 

I t is somet imes said t h a t t h e ten tac les of t h e Sun-dew leaf 
i n d i c a t e a p r imi t ive k i n d of ref lex ac t ion in p lan t s , a n d t h a t 
they a f fo rd evideuce of d i s c r i m i n a t i o n . " I t i s , " says Romanes , 
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" t h e s t imu lus suppl ied by c o n t i n u o u s pressure t h a t is so 
del icate ly perceived, wh i l e t h e s t imu lus suppl ied by impact is 
d i s r e g a r d e d . " * A n d , c o m p a r i n g th i s w i t h w h a t is observed 
in t h e V e n u s ' s F l y T r a p , he says : " I n these t w o p l a n t s t h e 
power of d i s c r i m i n a t i n g between these t w o k i n d s of s t imu l i 
has been developed t o a n equal ly a s t o n i s h i n g ex t en t , b u t in 
opposi te d i r ec t i ons . " | I t is well, however , t o avoid t e r m s 
wh ich carry w i t h t h e m so d is t inc t ive ly a conscious impl ica t ion 
as " d i s c r i m i n a t i o n " a n d " percep t ion " do fo r m o s t of us . J u s t 
as t h e p h o t o g r a p h e r ' s f i lm reac ts d i f fe ren t ly a c c o r d i n g to t h e 
qua l i ty of l igh t - rays , v iole t or r ed , wh ich r each i t , so do m a n y 
o rgan ic subs tances r eac t d i f f e ren t ly to s t imul i of d i f f e r e n t 
qua l i ty , i r respect ive of the i r in tens i ty . T h e " d i sc r imina t ion " 
of p l a n t s a n d of some of t h e lower an imals is of t h i s k i n d , 
a n d i t is b e t t e r to speak of i t s imply as d i f f e ren t i a l r eac t ion . 
T h e r e can t h e n be no chance of i ts b e i n g con fused wi th con-
scious choice. 

N o r should t he m o v e m e n t s of t h e Sun -dew ten tac les or of 
those of t he Sea-anemone be t e rmed in s t r ic tness reflex ac t ion . 
As or ig ina l ly employed by M a r s h a l l Ha l l , a n d , s ince t h a t t ime , 
by c o m m o n consen t , reflex action involves a d i f f e r en t i a t ed 
n e r v o u s sys tem. T h e r e is, first, an a f fe ren t impulse f r o m 
t h e po in t of s t i m u l a t i o n pass ing inwards to a ne rve -cen t re ; 
secondly , ce r t a in l i t t l e -unders tood changes w i t h i n th i s c e n t r e ; 
a n d t h i rd ly , a n e f fe ren t impulse f r o m t h e cen t r e t o some o r g a n 
or g r o u p of cells which are t h u s a f fec ted . I n p l a n t s t h e r e is 
no ind ica t ion of a n y t h i n g ana logous to t h i s specialized m o d e 
of response . T h e impulse passes d i rec t ly f r o m t h e p o i n t of 
s t imu la t i on to t he p a r t affected w i t h o u t t h e i n t e r v e n t i o n of 
a n y t h i n g l ike a nerve-cent re . I n t h e sens i t ive Oxal is t h e 
impulse passes d i rec t ly t o t he po in t of in se r t ion of t h e leaflet 
or leaf-s ta lk ; in C a t a s e t u m , f r o m the h o r n to t h e r e t a i n i n g 
m e m b r a n e ; in t h e Sun-dew, f r o m t h e affectcd t en tac le t o 
t hose in i t s n e i g h b o u r h o o d . E v e n in t h e Sea -anemone , 
t h o u g h t he r e is a loosely d i f fused ne rvous sys tem, t h e passage 

* " Mental Evolution in Animals," p. 50. 
t Ibid., p. 51. 
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of the impulse from one part of the circlet of tentacles to 
other parts, seems to follow a direct rather than a reflex 
course, and there do not appear to be any specialized centres 
by which the impulses are received and then redistributed. 

In all animals in which well-differentiated nervous systems 
are found, in which there are distinct nerve-fibres and nerve-
centres, reflex actions, simple or more complicated, occur. 
They form the initial steps leading up to the highest types 
of organic behaviour. So long as the nervous arcs—afferent 
fibres, nerve-centre, and efferent fibres—remain intact reflex 
acts may be carried out with great precision and delicacy, 
even when the higher centres, which we believe to be those of 
conscious guidance and control, have been destroyed. When, 
for example, the whole of the brain of a frog has been extir-
pated and the animal is hung up by the lower jaw, if the left 
side be touched with a drop of acid the left leg is drawn up 
and begins to scratch at the irritated spot, and when this leg 
is held, the other hind leg is, with seemingly greater difficulty, 
brought to bear on the same spot. " This," says Sir_Michael 
Foster, " a t first sight looks like an intelligent choice. . . . 
But a frog deprived of its brain so that the spinal cord only 
is left, makes no spontaneous movements at all. Such an 
entire absence of spontaneity is wholly inconsistent with the 
possession of intelligence. . . . We are therefore led to con-
clude that the phenomena must be explained in some other 
way than by being referred to the working of an intelli-
gence." * But if we concede that intelligence is absent, may 
there not at least be some consciousness ? Sir Michael 
Foster's reply to such a question goes as far as we have any 
justification for going, even when we give free rein to conjec-
ture. " We may distinguish," he says, " between an active 
continuous consciousness, such as we usually understand by 
the term, and a passing or momentary condition, which we 
may speak of as consciousness, but which is wholly discon-
tinuous from an antecedent or from a subsequent similar 
momentary condition; and indeed we may suppose that the 

* "A Text-book of Physiology," 5th edit., part iii., p. 900. 
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complete consciousness of ourselves, and the similarly com-
plete consciousness which we infer to exist in many animals, 
has been evolved out of such a rudimentary consciousness. 
We may, on this view, suppose that every nervous action of a 
certain intensity or character is accompanied by some amount 
of consciousness which we may, in a way, compare to the light 
emitted when a combustion previously giving rise to invisible 
heat waxes fiercer. We may thus infer that when the brain-
less frog is stirred by some stimulus to a reflex act, the spinal 
cord is lit up by a momentary flash of consciousness coming 
out of the darkness and dying away into darkness again ; and 
we may perhaps infer that such a passing consciousness is the 
better developed the larger the portion of the cord involved 
in the reflex act and the more complex the movement. But 
such a momentary flash, even if we admit its existence, is 
something very different from consciousness as ordinarily 
understood, is far removed from intelligence, and cannot be 
appealed to as explaining the ' choice' spoken of above." * 

These sentences indicate with sufficient clearness the 
distinction, more than once hinted at in the foregoing pages, 
between consciousness as an accompaniment, and conscious-
ness as a guiding influence. WTe shall have more to say in 
this connection in subsequent chapters. The experiment with 
the frog shows, at any rate, that reflex actions, of a distinctly 
purposive nature, may be carried out when the centres, which 
are believed to exercise conscious control and guidance have 
been destroyed. I t is said that in man, when, owing to 
injuries of the spine, the connection between the brain and 
the lower part of the spinal cord have been severed, tickling 
of the foot causes withdrawal of the limb without directly 
affecting the consciousness of the patient. But in all such 
cases we are dealing with a maimed creature. The living frog 
or man, healthy and intact, is, presumably in the one case, 
certainly in the other, conscious of these reflex actions, and 
can exercise some amount of guidance and control over them. 
In man this is unquestionably the case. But granting that 

* " A Text-book on Physiology," 5th edit., part iii., pp. 911, 912. 
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t h e b r a i n is t h e o r g a n of consc ious con t ro l , g r a n t i n g t h a t i t 
can receive impulses f r o m a n d t r a n s m i t impulses to t he reflex 
cent res , no more is here impl ied , a n d no more can be legi t i -
ma te ly i n fe r r ed , t h a n t h a t t h e k i n d of o rgan ic behav iou r we 
call " r e f l e x a c t i o n " is in t h e h i g h e r an ima l s in t o u c h wi th 
t h e g u i d i n g cen t res . W e h a v e no g r o u n d f o r a s suming t h a t 
in reflex ac t ion t he r e is a n y power of in te l l igen t gu idance 
i n d e p e n d e n t of t h a t wh ich is exercised by t h e b ra in or 
ana logous o r g a n . I n br ie f , reflex acts, in an imals endowed 
wi th in te l l igence, may be r ega rded as specialized modes of 
o rgan ic b e h a v i o u r ; which a re in themselves o f t e n charac-
ter ized by m u c h complexi ty ; wh ich subserve def in i te biological 
ends ; which are ef fected by subo rd ina t e cen t res capable of 
t r a n s m i t t i n g impulses to , a n d receiving impulses f r o m , t h e 
cen t r e s of i n t e l l i gen t g u i d a n c e ; a n d which , as responses con-

1 fined t o ce r t a in o rgans or pa r t s of t h e body, f o r m e lements 
in t h e wider b e h a v i o u r of t h e an ima l as a whole . 

V I . — T H E EVOLUTION OF ORGANIC BEHAVIOUR 

T h e i n t e r p r e t a t i o n of o rgan ic b e h a v i o u r in t e r m s of evolu-
t t ion m a i n l y d e p e n d s on t h e answer we g ive t o t h e ques t ion : 
A r e acqu i r ed modes of behav iou r inher i t ed ? A nega t ive 
a m s w e r t o t h i s ques t ion is he re provis ional ly accepted. B u t 
t t he premisses f r o m which t h i s conclus ion is d r a w n are too 
t t echn ica l f o r d iscuss ion in these pages . I t m u s t suffice to 
s^tate as br ief ly as possible w h a t t h i s conclus ion a m o u n t s to , 
a m d t o ind ica te some of t h e consequences which follow f r o m 
itts accep tance . 

T h e fer t i l ized egg gives or ig in , as we have seen, to t h e 
l m u l t i t u d e of cells wh ich bu i ld u p t h e b o d y of one of t h e 
h i igher an imals . T h e r e are , on t h e one hand , muscle-cells , 
g , land-cel ls , nerve-cel ls , a n d o t h e r cons t i t uen t s of t h e va r ious 
t i i s sues ; a n d t h e r e are , 011 t h e o t h e r h a n d , t h e r ep roduc t ive 
ctells—-ova or sperms , as t h e case m a y be. Now, every cell in 
t lhe developed an ima l is a d i r ec t descendan t of t h e fer t i l ized 
esgg. B u t of all t h e var ied host only t h e reproduc t ive cells 
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take any direct share in the continuity of the race. Herc-
ditary transmission is therefore restricted to the germiial 
substance of these reproductive cells. Trace the ancestry of 
any cell in the adult body, say a nerve-cell, and you reach tie 
fertilized ovum. Trace back the ancestral line yet furtlnr, 
and you follow a long sequence of reproductive cells, or, at 
least, of cells which have undergone but little differentiatioi ; 
but never again will you find, in the course of a genealogy of 
bewildering length, a nerve-cell. Such a tissue-element it a 
descendant, but cannot become an ancestor; it dies withiut 
direct heirs. 

I t is universally admitted that the bodily structures ire 
subject to what is termed modification under the stress of 
environing circumstances. The muscles may acquire unusial 
strength by use and exercise; the nerve-centres may leirn 
certain tricks of behaviour in the course of individual life ; aid 
other structures may be similarly accommodated to the c»n-
ditions which affect them. To such modifications of structire 
or function in the organs or parts the term acquired is 
primarily applied. The tissues have thus a certain amoint 
of organic plasticity, through which they are adjusted t» a 
range of circumstances varying in extent. They are able to 
acquire new modes of behaviour. But the cells of which tiey 
are composed are off the line of racial descent. They lave 
no direct heirs. When the body dies the modifications of 
behaviour acquired by its parts perish with it. Only ii in 
some way they exercise what we may term a homceopahic 
influence on the germinal substance can the accommodaiion 
they have learnt be transmitted in inheritance. By a honceo-
pathic influence is here meant one that is of such a nafcuri as 
to communicate to the germinal substance, the seeds of sinilar 
changes of structure or function. And of the occurrenc; of 
any such homoeopathic influence there is no convinting 
evidence. 

Logically contrasted with the modifications of the tissues, 
dependent on organic plasticity, are the variations which irise 
from the nature and constitution of the reproductive (ells. 
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How they arise cannot here be discussed. But they are, it is 
believed, subject to the influence of natural selection, which 
has guided them, throughout the ages of organic evolution, 
in the directions they have taken ; disadvantageous variations 
having been eliminated, and favourable variations surviving 
in the struggle for existence. Such modes of behaviour as are 
congenital and are due to hereditary transmission are therefore 
the outcome of variations which have been selected generation 
after generation. And the fit adjustment of this congenital 
behaviour to the needs of life is termed adaptation. I t is here 
assumed that modifications of behaviour in one generation 
are not inherited, and therefore contribute nothing to the 
store of adaptive behaviour in the next generation. 

I t must not, however,be supposed that the provisional accept-
ance of this conclusion involves the denial of all connection 
of any sort between accommodation and adaptation. When we 
remember that plastic modification and germinal variation have 
been working together, in close association, all along the line of 
organic evolution to reach the common goal of adjustment to 
the circumstances of life, it is difficult to believe that they 
have been throughout the whole process altogether independent 
of each other. Granted that acquired modifications, as such, 
are not directly inherited, they may none the less afford the 
conditions under which coincident variations escape elimination. 
By coincident variations I mean those the direction of which 
coincides with that taken by modification. The survival of 
an animal depends on its adjustment to the circumstances 
of its life, no matter how this adjustment is secured. And 
this survival would in the long run be better secured, we may 
suppose, where the two methods of adjustment were coincident 
and not conflicting ; * just as a man who not only acquires by 

* Professor Mark Baldwin has applied the term "organic selection " 
to the result of this interaction (American Naturalist for June and 
July, 1806). Cf. also H. F. Osborn [Science, Nov. 27, 1896); August 
Weismann (Romanes Lecture on "The Effects of External Influences 
on Development," 1894), and "Germinal Selection," Monist, Jan., 
189G ; and the author's "Habit and Instinct," cli. xiv., 1896. 
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• 
his own exert ions a f o r t u n e bu t also inheri ts one, is be t t e r ofl 
t han his ne ighbour , of equal business capacity, who is entirel} 
dependent on his own exertions. T h e inher i tance of a smal 
capital may, indeed, make jnsfc the difference between succes; 
and fai lure. E v e n wi th it, if he had no power of acquiring 
more, he m i g h t r ema in a poor man . Inher i t ance a n d acqui 
sition combined may best lead to survival in compet i t ion 
T h u s modificat ion may supply the condit ions unde r wliicl 
coincident var ia t ions are favoured, and, given t ime, t o r e a d 
step by step, t h r o u g h na tu ra l selection, a fu l ly adapt ive level 
If this ba so we may accept many of t he fac ts adduced by tin 
transmissionist in f avour of the direct inheri tance of acquire* 
characters, and at the same t ime in terpre t t h e m on selection is 
principles. 

I f , however, acquired characters are no t heredi tary tlu 
method of na tu ra l selection in racial progress is curiously 
indirect . Apa r t f r o m the preservation of thei r fecundi ty , the 
cells on which t h e con t inu i ty of life, in all t he h igher animal',, 
depends, have themselves taken l i t t le par t in the s t ruggle ftr 
existence. J u s t as in the forest tree, the firmly implan te l 
roots, the s tu rdy s tem, and the s t rong branches have t o bea-
the stress of t h e winter s torm, t h a t t h e flowers of sp r ing may 
r ipen the seeds which contain the potential i ty of all t h s 
s t reng th ; so do muscle, sinew, and brain secure the survivil 
of the animal , t h a t his descendants may carry on the s t ruggh. 
One may liken the cellular const i tuents of t he animal to a line 
of bees wi th fer t i le drones and queen, and sterile workers, t 
is on the exertions of t h e lat ter tha t , in the s t ruggle fcr 
existence, t h e con t inued existence of the swarm depends, while 
it is by t h e pa i r ing of the ferti le drone and queen t h a t the 
cont inui ty of t he race is secured. N o worker can t r a n s m t 
the qualit ies which are so essential t o the well-being of t i e 
communi ty . B u t in the eggs of the i r sister the queen-mother 
these qualit ies lie do rman t . And since t h e race is one rac3, 
the workers by the i r exertions cont r ibute indirect ly to t i e 
maintenance of those hereditary apt i tudes to which they a-e 
unable to con t r ibu t e directly. For it is essential to bear in 
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m i n d t h a t they no t only work for their own genera t ion , b u t 
t hey determine t h e course of heredi ty. P i c tu r e two such 
communi t i es set in an environment which intensifies t he 
s t rugg le fo r existence. The one is s t rong , hea l thy , and 
vigorous ; t h e o ther in all respects the reverse. T h e incidence 
of the ba t t l e of life falls mainly on t h e workers. If they 
succumb in the one group their fert i le queen e i ther perishes, 
or gives rise t o a poor stock, certain in t h e long r u n to be 
e l iminated . B u t t h e vigorous workers in the o ther g roup 
survive and secure, too, the survival of the i r queen, who, since 
she is also the i r sister, bears, in her ovaries, t he good seed f r o m 
which a new generat ion of vigorous workers shall be developed. 
T h u s t h o u g h the sterile bees cont r ibu te n o t h i n g directly t o 
t h e heredi ty of the race, they indirect ly de te rmine t h e direction 
w h i c h t h a t heredi ty shall take. So, too, in the h ighe r animals, 
t h e reproduct ive cells are the fer t i le sisters of a host of sterile 
body cells, on which the main incidence of the s t ruggle fo r 
existence falls. The i r sterili ty precludes the i r direct ly con-
t r i b u t i n g to the success of f u t u r e cel l-generat ions ; bu t in 
p ro t ec t ing the i r fert i le sisters, the reproduct ive cells, they are 
really de te rmin ing the lines along which t h e evolution of the 
race shall cont inue. 

Acquired characters may t h u s be regarded as t h e results of 
those accidents, fo r tuna te or the reverse as the case may be, 
which happen to the body, and more or less mod i fy its outward 
f o r m or h idden s t ruc ture , and its modes of organic behaviour ; 
b u t which, as such, have no direct effects fo r be t t e r or worse 
011 t h e germina l substance. All t h a t the p lan t or an imal can be ' 
is due to heredi ty ; all tha t it is, to heredi ty and circumstance. 
E v e n the abil i ty to yield to c i rcumstance is pa r t of heredi ty 's 
dower . F o r t u n a t e , then, the plant or animal t h a t inheri ts such 
definiteness of s t ruc tu re and behaviour as may fit it to its 
s ta t ion , toge the r wi th such plasticity as may enable it to 
accommodate itself to those changes of env i ron ing condi t ions 
wh ich may fa l l to its lot. 

One more point must be noticed in connect ion with 
th is difficult and puzzling subject . T h e acceptance of the 
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conclusion t h a t acqui red modes of behav iour a re n o t he re -
d i t a ry nowise commi t s us to t h e belief t h a t he red i ty has n o t h i n g 
whatever to do wi th t h e m . T h o u g h w h a t is acqu i red m a y 
n o t be t r a n s m i t t e d , w h a t one m a y t e r m t h e acquis i t iveness is 
unques t ionab ly inhe r i t ed . T h o u g h th is , t h a t , o r t h e o t h e r 
acqui red m o d e of behav iour m a y have no d i rec t descendan t s , 
t h e power of acqu i r i ng a n y one of t h e m u n d e r t he a p p r o p r i a t e 
c i rcumstances is h a n d e d on as a n inva luable legacy. J u s t as 
t h e m i r r o r which has ref lected a fleeting scene r e t a i n s n o 
l a s t i ng image of the bygone events , so he red i ty may r e t a i n no 
impress of acqui red charac te rs ; b u t j u s t as t he m i r r o r keeps 
its power of re f lec t ing such scenes, so does he red i ty t r a n s m i t 
t h e power of acqu i r ing such charac te r s . As t h e leaves of t h e 
oak are renewed each successive spr ing, so may acqui red m o d e s 
of behav iou r be repeated in each successive gene ra t ion if only 
t h e requis i te cond i t ions recur in due season. 

F r o m w h a t has preceded it may, the re fo re , be i n f e r r ed t h a t 
o rgan ic behav iou r m a y arise e i ther t h r o u g h mod i f i ca t i ons 
occu r r i ng in t h e plast ic t issues, or t h r o u g h va r i a t i ons h a v i n g 
the i r o r ig in in t h e g e r m i n a l subs tance . Broad ly speak ing , 
however , we m a y r e g a r d as p r e d o m i n a n t l y d u e t o a d a p t a t i o n 
those congen i t a l modes of behav iou r a n d those o rgan ic re-
sponses which on t he i r first occur rence are relat ively def in i te 
in charac te r , a n d which are d i r ec t ed t o a biological end , fo r 
whose a t t a i n m e n t t h e t issues have had no p repa ra to ry t r a i n i n g ; 
a n d we m a y rega rd as p r e d o m i n a n t l y d u e to a c c o m m o d a t i o n 
those responses which are, so to speak, l e a rn t by t h e t issues in 
t he course of indiv idual life. B o t h a re dependen t on he red i ty , 
b u t in d i f f e r e n t ways. W h a t t h e a n i m a l owes to hered i ty may , 
indeed , as I have elsewhere said ,* be classified u n d e r t w o 
heads . U n d e r t he first will f a l l those re la t ively def in i te modes 
of behav iou r which fit t he an ima l to deal a t once, on t he i r 
first occur rence , w i th ce r ta in essential or f r e q u e n t l y r ecu r r i ng 
condi t ions of t h e e n v i r o n m e n t . U n d e r t h e second head will 
fa l l t h e power of dea l ing w i t h special c i rcumstances as t h e y 
ar ise in t h e course of a var ied l ife. T h e f o r m e r m a y be 

* " Habit aud Instinct," p. 2G. 
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l ikened to the inher i tance of specific d r a f t s fo r defini te needs 
which are sure to arise in the conduct of life ; t h e la t ter 
t o the inher i tance of a legacy which may be d rawn upon fo r 
any purpose as occasion may demand . If t h e need becomes 
habi tual t he animal may, so to speak, ins t ruc t his banke r to set 
aside a specific sum to meet it as it arises. B u t th i s a r range-
m e n t is a purely individual ma t t e r , d ic ta ted by experience, and 
in no wise en jo ined by the original te rms of t h e bequest . And 
b o t h types are fos tered by na tu ra l selection which develops 
(a) such congeni ta l definiteness of response, and (&) such 
innate plasticity, as are advantageous unde r t h e condi t ions 
of existence ; u n i f o r m condi t ions t end ing to emphasize the 
former , variable condi t ions the la t ter . 

Difficult as it may be to ea rmark the i tems of t h e organic 
beques t—to say t ha t , of the sum of energy expended in any 
given case of organic behaviour , so much is due to a specific 
d r a f t definitely assigned in heredi ty for th is par t icular purpose, 
a n d so m u c h is cont r ibu ted f r o m the general legacy of innate 
plas t ic i ty ,—it none the less conduces to clear t h i n k i n g to empha-
size the logical d is t inct ion between them, so long as it is 
steadily borne in mind t h a t logical dis t inct ion does no t imply 
biological separat ion. T h e animal , with all its var ied modes 
of behaviour , is an organic whole, and as an organic whole it 
has been developed f r o m the fert i l ized egg.. T h e very same 
tissues which exhibi t congenital modes of behaviour are 
capable also of acquir ing new responses and playing thei r p a r t 
in accommodat ion . W e have not one set of organs which a re 
the produc ts of var ia t ion and another set which result f r o m 
modificat ion. Our s tudy would no doub t be simplified if th is 
were the case ; bu t it is no t so. A n d we mus t t ake the animal 
as we find it , p resent ing varied behaviour of complex origin. 
E v e n t h e reflex nervous centres, which are concerned in 
responses so au tomat ic as to suggest a stereotyped s t ruc ture of 
dist inctively germinal origin, are also, as we saw at t h e close of 
t he last section, in close touch with those centres of control 
which are associated wi th t h e supreme power of accommoda-
tion ar is ing f r o m the possession of consciousness. 
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C H A P T E R I I 

CONSCIOUSNESS 

I . — T H E CONSCIOUS ACCOMPANIMENTS OF CERTAIN ORGANIC 
CHANGES 

IT is possible t h a t all o rgan ic behav iour is accompan ied by 
consciousness. B u t t he r e is n o d i rec t means of a sce r t a in ing 
w h e t h e r it is so or n o t . T h i s is, and m u s t r emain , a m a t t e r of 
more or less p laus ib le c o n j e c t u r e . W e have, indeed, no d i r ec t 
knowledge of any consciousness save our own. U n d u e s t ress 
should n o t , however , be laid on th is f u n d a m e n t a l i sola t ion of 
t h e ind iv idua l m i n d . W e conf ident ly in fe r t h a t our fe l low-
m e n a re conscious, because t h e y are in all essential respects 
l ike us, a n d because they behave jus t as we do w h e n we ac t 
u n d e r i ts g u i d i n g inf luence. A n d on s imilar g r o u n d s we 
bel ieve no t less conf iden t ly t h a t m a n y an imals a re also con-
scious. B u t how fa r we a re jus t i f ied in e x t e n d i n g t h i s 
in fe rence it is diff icul t t o say. P robab ly our safes t c r i t e r ion 
is a f forded b y c i r cums tan t i a l evidence t h a t t h e a n i m a l in 
ques t ion prof i t s by experience. I f , as we wa tch a n y g i v e n 
c rea tu re d u r i n g its l i fe -h is tory , we see a t first a n u m b e r of 
congen i t a l or acqui red modes of behav iour , we m a y n o t be 
able t o say w h e t h e r t hey are accompanied by consciousness or 
n o t ; b u t if we find t h a t some of these a re subsequen t ly carr ied 
ou t more v igorously while o the r s are checked, we seem jus t i f ied 
in t h e in fe rence t h a t p leasurable consciousness was associated 
wi th t h e resu l t s of t h e f o r m e r , a n d disagreeable consciousness 
w i th those of t h e l a t t e r . W h e n we see t h a t a chick, f o r 
example , pecks a t first a t any small ob jec t , i t is diff icul t t o 
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say, 011 these grounds , whether it is a sent ient an imal or only 
an unconscious au toma ton ; and if i t con t inued to behave in 
a similar fashion t h r o u g h o u t life, our difficulty would still 
remain . B u t when we see t h a t some objec ts are rejected 
while others are selected, we infer t h a t consciousness in some 
way guides its behaviour . T h e chick has profited by experience. 
B u t even this is clearly only a cr i ter ion of what we may te rm 
effective consciousness. T h e r e may be sentience which is 
merely an accompaniment of organic act ion wi thout any 
guid ing influence on subsequent modes of behaviour . I n t h a t 
case it is no t effective ; and whe the r it is present or not we 
have no means of ascer ta in ing. 

W e seem also to be led to the conclusion, bo th f rom a 
priori considerat ions and f r o m the results of observation, t h a t 
effective consciousness is associated with a nervous system. 
I t s f u n d a m e n t a l character is t ic is control over t h e actions, so 
t h a t some k inds of behaviour may be carried out wi th increased 
vigour, and others checked. And it is difficult to see how this 
can take place unless the centres of control are dif ferent f rom 
those over which they exercise th is influence. If we are to 
unders tand a n y t h i n g definite by the guidance of consciousness, 
we mus t conceive it as s t and ing apa r t f r o m and exercising an 
overrul ing influence over t h a t which it guides. Th i s is un-
questionably an essential characterist ic of consciousness, as 
generally unders tood by those who take the t rouble to con-
sider its relat ion to behaviour ; and t h o u g h some would seek 
to persuade us t h a t a mere accompaniment of consciousness 
can somehow de te rmine the cont inuance or discont inuance of 
organic behaviour , it is difficult to see how this can be the 
case. T h e accompaniment of a i r - t remors can no more influence 
the v ibra t ions of a sounding s t r ing t h a n an accompaniment of 
consciousness can affect t he na tu re of t he organic changes in 
the tentacles of t h e Sun-dew leaf. 

A n d if , instead of t r u s t i n g to such general a priori con-
siderations, we s tudy wi th a t t en t ion t h e condi t ions under which 
an animal so behaves as to lead us to infer t h a t it profi ts 
by experience, we find t h a t it is not t h e consciousness t h a t 
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accompanies the behaviour which leads to f u t u r e guidance, bu t 
the consciousness tha t arises f r o m t h e results of the behaviour . 
Le t us willingly g ran t t h a t t he newly ha tched , and as yet in-
experienced chick, when it pecks a t a small object is conscious 
of a visual impression, and is conscious also of movements of 
i ts neck and beak. These do no t cons t i tu te the experience by 
which it profits. Th i s is provided by the results of t h e peck-
ing, according as the morsel seized is nice or nasty . "VVe may 
say, in popular language, t h a t t he l i t t le bird remembers when 
it sees a similar object t h a t the fo rmer results were pleasant or 
distasteful , as the case may b e ; and t h a t it is t h r o u g h th is 
remembrance t h a t f u tu re guidance is rendered possible. B u t 
all the evidence t h a t we possess goes to show t h a t t he sensory 
centres, s t imulated by what we will assume to be the taste of 
t he morsel, are different f r o m those which are affected by 
sight , and t h e movements concerned in pecking. So t h a t the 
consciousness which is effective in gu id ing f u t u r e action is an 
accompaniment of the s t imulat ion of centres t h a t are dif ferent 
f r om those concerned in the behaviour over which guidance 
is exercised. And if th i s in t e rp re ta t ion of the observed facts 
be correct, it supports t he conclusions reached f r o m a priori 
considerations. I t seems fu r the r to show tha t , not only is a 
nervous system necessary for the occurrence of controlled 
behaviour , b u t t h a t no little complexity in its in tercommunica-
t ions is essential . 

I t may be urged t h a t t he chick ' s behaviour which has 
been selected for purposes of i l lustrat ion, and t h e inter-
pretat ion we have pu t upon i t , throws too much stress on 
remembrance , so called, and f u r t h e r gives the false impression 
tha t all experience must be iox future guidance. The re are 
surely numberless cases, it will be said, in which n o t h i n g of 
t he na tu r e of dist inct memory is involved, a n d in which the 
guidance of consciousness is exercised a t once over present 
behaviour , w i thou t any pos tponement to t h e fu tu re . Even 
omi t t ing for the present the fo rmer po in t , the fo rmula implied 
— t h a t present experience is fo r f u t u r e gu idance—cannot be 
accepted in view of the famil iar fac t t h a t present experience is 
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constantly influencing present behaviour. Practically speak-
ing, this is perfectly true : because, practically, under the 
term present we include quite an appreciable period of time— 
say, a few seconds, or even minutes. If we narrow our con-
ception of the present, as is commonly done in philosophical 
discussions, to the boundary line between past and future, then 
it will be seen that even the guidance of what in popular 
speech is called present behaviour is really exercised on the 
subsequent phases of that behaviour. At the risk of some 
technicality our position must be explained a little more fully. 
I t is assumed that the data of consciousness are afforded by 
afferent impulses coursing inwards from the organs of special 
sense, or those concerned in responsive movements. This 
conclusion rests on such a wide body of psychological inference 
that it may be accepted without discussion, at any rate for 
our immediate purpose. The efferent impulses, those which 
effect the orderly contraction of the muscles, are unconscious ; 
but when the movement is produced afferent impulses course 
inwards from the parts concerned in the behaviour, and these 
may then contribute data to consciousness. 

Now let us suppose that a chick, which has been hatched in 
an incubator, be removed some twelve hours after birth, held 
in the hands for a few minutes until its eyes have grown 
accustomed to the light, and placed on a table near some small 
pieces of hard-boiled egg. Let us watch its behaviour and 
endeavour to interpret it. We shall have occasion to consider 
hereafter whether the conscious experience of parents and 
ancestors is inherited as such ; for the present we will assume 
that it is not. The chick has to acquire for itself its own 
experience. A piece of egg catches the eye of the little bird, 
which then pecks at it, and just fails to seize it. Here is a piece 
of congenital organic behaviour. Taken by itself one might 
find it difficult to say whether it is accompanied by conscious-
ness or not, just as one finds it difficult to say whether the 
closure of the Yenus's Fly-trap is conscious. But the sub-
sequent behaviour of the chick leads us to infer that it js_ a 
sentient animal ; and we may, therefore, fairly assume that it 
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is sent ient f r o m the first . Div id ing the course of the observed 
behaviour in to stages, we may say tha t the first s tage is t h a t in 
which the chick receives a visual s t imulus accompanied by a 
sensation of s ight . Upon this the re rapidly follows the second 
stage, when the bird pecks, and its experience is widened by 
new data of consciousness derived f r o m a g roup of motor 
sensations ; and upon this , again, there follows the th i rd s tage, 
when sensations come in f r o m the morsel of egg which t h e 
chick touched but jus t failed to seize. Af t e r a pause the chick 
s tr ikes again. B u t we have no t a mere repet i t ion of t h e 
former sequence of s tages. T h e visual s t imulus at first fel l 
upon the eye of a wholly inexperienced bird ; now it falls upon 
t h e eye of one t h a t has gained experience of pecking and 
tas t ing . W h a t we may call the conscious situation has com-
pletely changed, a t all events if we assume t h a t the i tems of 
consciousness, including as essential the consciousness of be-
haviour , do not remain separate and isolated, b u t have coalesced 
into a group th rough association. A n d in th is g roup t h e 
consciousness of behaving is perhaps the most impor tan t 
element in the s i tuat ion, mak ing i t of practical value. W h a t 
psychologists te rm the presentative visual s t imulus , now calls u p 
re-presentative elements, mo to r and gus ta tory ; and these place 
t h e s i tuat ion in a wholly new aspect. They give it what D r . 
S tout t e rms " meaning ." On the second or th i rd a t t emp t 
the chick seizes and swallows the morsel of egg. I t s ex-
perience is yet f u r t h e r widened ; and thereaf te r the si tuation 
has other new elements. La te r it pecks a t some nasty g r u b ; 
shakes its head, and wipes its bill on t h e g round . T h e con-
scious s i tuat ion has for the f u t u r e become more complex, 
a n d the behaviour is hencefor th dif ferent ia ted into t h a t of 
acceptance and t h a t of reject ion, in each case determined by 
t h e acquired meaning in the coalescent conscious s i tuat ion : 
t h e s ight of a nice piece of egg being one s i tuat ion, t ha t of 
a nasty caterpil lar another , each associated w i t h - i t s specific 
behaviour-consciousness. W e need no t carry the i l lustration 
f u r t h e r on these l ines : the essential fea ture is tha t experience 
grows by the coalescence of successive increments , and tha t 
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each increment modifies the s i tuat ion which takes effect on the 
succeeding phases of behaviour , even if they succeed wi th in the 
f rac t ion of a second. T h a t is what is meant by saying t h a t 
present experience is fo r f u t u r e guidance. T h e fu tu re need 
no t be remote , bu t may be so immediate t h a t in popular speech 
we may say t h a t i t is no t f u t u r e bu t present guidance which is 
rendered possible. 

W e may now t u r n for a m o m e n t to the crit icism tha t there 
are numberless cases in which no th ing of t he na tu re of dis t inct 
memory is involved. W e may now subs t i tu te for the word 
remembrance , which was used above, the more technical t e rm 
re-presentation. P rof i t ing by experience, regarded as a criterion 
of the presence of effective consciousness, involves r ep resen ta -
t ive elements in the conscious s i tua t ion which carry wi th them 
meaning . L e t us for the moment assume an ultra-sceptical 
a t t i t ude wi th regard to any conscious accompaniment . T h e 
chick when it pecks, let us say, is an unconscious au tomaton . 
I t seizes a piece of egg ; this affords an unconscious st imulus, 
which sets agoing unconscious acts of swallowing ; or it seizes 
a piece of meal soaked in quinine, which sets agoing unconscious 
acts of re jec t ion and touches the hidden spr ings which make 
the au tomaton wipe its bill. So fa r we find no grea t difficulty. 
I t is when we have to consider subsequent behaviour tha t 
a severe s t ra in is felt on th is method of in terpre ta t ion . 
One can unders tand an au tomat ic act ion repeated again and 
again as o f t en as t h e s t imulus is repeated. B u t the chick 
may shake i ts head and wipe i ts bill 011 the mere sight of 
the quinine-soaked meal, which, on the hypothesis of conscious 
experience, has already proved d is tas te fu l . So t h a t if we 
accept t he unconscious au tomaton theory we must assume an 
organic association which closely s imulates the conscious 
association t o which our own experience testifies. B u t the 
associations which take par t in the guidance of behaviour in 
the chick are so varied and delicate, so closely resemble those 
which in ourselves imply conscious guidance, t ha t a sceptical 
a t t i t ude th rows more s t ra in upon our creduli ty than the 
acceptance of the cur ren t belief in conscious control. W e 
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shall therefore assume that evidence for such coalescent 
association is also evidence of the presence of effective 
consciousness. 

I t may still be said, however, that in selecting an example 
from so highly organized an animal as a bird, we are taking 
for granted that a complex case of controlled behaviour may 
fairly be accepted as a type of more simple cases. Unfortunately 
the only being with whose power of conscious control we have 
any first-hand acquaintance is possessed of a nervous system 
even more complex than that of the chick. Our psychological 
interpretations are inevitably anthropomorphic. All we can 
hope to do is to reduce our anthropomorphic conclusions to 
their simplest expression. The irreducible residuum seems to 
be that wherever an animal, no matter how lowly its station in 
the scale of life, profits by experience, and gives evidence of 
association, it must have some dim remembrance, or, let us now 
say, some re-presentation, of the results of previous behaviour 
which enters into and remodels the conscious situation ; that 
through the re-presentative elements behaviour is somehow 
guided ; and, further, that the centre of conscious control is 
different from the centre of response over which the control is 
exercised. 

I I . — T H E EARLY STAGES OF MENTAL DEVELOPMENT 

"We use the phrase " mental development " in its broadest 
acceptation as inclusive of, and applicable to, all phases of 
effective consciousness. We shall assume that throughout 
this development there is a concomitant development of nerve-
centres and of their organic connections. And we shall further 
assume that experience, as such, is not inherited. 

The nature of the grounds on which the latter assumption 
is based must first be briefly indicated. I t is commonly 
asserted that fear of man, the inveterate hunter and sportsman, 
is inherited by many animals, as is also that of other natural 
enemies. This is, however, questioned, or even denied, by 
many careful observers. Mr. W. II. Hudson has an excellent 
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clhapter on "Fea r in Birds" in his "Naturalist in La Plata," 
amd concludes that fear of particular enemies is, in nearly all 
caises, the result of experience individually acquired. I have 
found that pheasants, partridges, plovers, domestic chicks, and 
otther young birds, hatched in an incubator, show no signs of 
fejar in the presence of dog or cat, so long as the animal is not 
aggressive. I t should be mentioned, however, that Miss M. 
H u n t a s s e r t s that chicks do show inherited fear of the cat. Dr. 
Tlhorndike's t observations, on the other hand, support my own, 
wlhich I have since repeated with the same results. Neither 
biirds nor small mammals show any signs of fear of stealthily 
moving snakes. My fox terrier smelt, nose to nose, a young 
lannb which was lying alone in a field. I was close at hand, and 
eorald detect no indication of alarm on the part of the lamb till 
tine mother came running up in great excitement. Then the 
lannb ran off to her dam. Whenever opportunity has arisen, 
I have introduced young kittens to my fox terrier, and have 
newer seen any sign of inherited fear. He was a great hunter 
of strange cats, but was trained to behave politely to all 
biirds and beasts within the precincts of my study. It is true 
tlnat he was on good terms, or at least terms of permissive 
nemtrality, with the kittens' mother. And it may be said that 
thiis was inherited ; but such an argument cannot apply in the 
casse of pheasant or lamb. 

Here, as throughout our study of animal behaviour in its 
comscious aspect, we have not only to conduct observations 
witth due care, but to draw inferences with due caution. 
Douglas Spalding described how newly hatched turkeys 
shcowed signs of alarm at the cry of a hawk ; and he inferred 
thait, since this sound was quite new to their individual expe-
rieince, the alarm was due to the inheritance of ancestral 
experience of hawks. But since young birds show signs of 
alairin at any sudden and unaccustomed sound—a sneeze, the 
noiise of a toy horn, a loud violin note, and so forth—the safer 
inference seems to be that they may be frightened by strange 

* American Journal of Psychology, vol. ix., No. 1. 
f Psychological Review, vol. vi , No. 3. 
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sounds of m a n y k inds . B u t t h i s does n o t imply t h e inhe r i -
t ance of experience, wh ich is essential ly a d i sc r imina t ing p r o -
cess. T h e r e is n o suff icient ev idence t h a t a pecul iar cry 
sugges t s t h e h a w k , of which t h e p rogen i to r s h a v e acqui red 
b i t t e r experience ; n o t h i n g to j u s t i f y t h e belief t h a t t h e s o u n d 
car r ies w7ith i t i n h e r i t e d m e a n i n g . A n d as wi th h e a r i n g , so 
w i th s igh t . Y o u n g b i rds may be f r i g h t e n e d by m a n y s t r a n g e 
ob jec t s . I h a v e seen a g r o u p of several species, filled w i t h 
a p p a r e n t a la rm a t a la rge whi t e j u g suddenly placed a m o n g 
t h e m , a t balls of p a p e r tossed t o w a r d s t h e m , a t a handkerch ie f 
d r o p p e d in t h e i r m i d s t . I t is, in f ac t , t he i r inexperience wh ich 
is o f t e n t h e c o n d i t i o n of such f ea r . As M r . H u d s o n says : * 
" A piece of newspaper carr ied acc identa l ly by t h e wind is as 
g r e a t a n ob jec t of t e r ro r to an inexper ienced y o u n g bi rd as a 
b u z z a r d sweeping down wi th d e a t h in i ts t a l ons . " 

U n t i l r ecen t ly it was c o m m o n l y asser ted t h a t b i rds avoid 
g a u d y b u t nauseous or h a r m f u l insects t h r o u g h t h e inher i -
t a n c e of exper ience ga ined by t he i r ances tors t h r o u g h m a n y 
genera t ions . B u t he re aga in t h e in fe rence seems to have been 
incau t ious ly d r a w n . Of t h e h u n d r e d s of y o u n g b i rds I h a v e 
h a d u n d e r observa t ion , n o t one has avoided t h e peculiarly dis-
t a s t e f u l c i n n a b a r ca terp i l la r , u n t i l i t had ga ined fo r itself 
exper ience of i t s nauseous cha rac t e r . So too of wasps a n d 
bees . Only t h r o u g h exper ience a re t he se avoided. I t is t r u e 
t h a t chicks may s h r i n k f r o m t h e m if t h e y buzz or even walk 
rap id ly t o w a r d s t h e m . B u t a l a rge harmless fly will insp i re 
j u s t as m u c h t i m i d i t y . As t h e resu l t of ca re fu l obse rva t ions , 
M r . F r a n k F i n n f concludes " t h a t each b i r d has t o separa te ly 
acqui re its exper ience , a n d well r e m e m b e r s wha t it has l e a r n t . " 
A n d wi th th i s conclus ion my own obse rva t ions are ent i re ly in 
accord . 

Such is some of t h e obse rva t iona l evidence on which is 
based t h e p rov is iona l hypothes i s t h a t experience, as such, is 
n o t inher i t ed . "What, t h e n , is i nhe r i t ed ? Clearly t h e o r g a n i c 
cond i t ions u n d e r wh ich exper ience can be acqui red . S ince a 

* " Naturalist in La Plata," p. 88. 
f Journal Asiatic Society of Bengal, lxvii., part ii., 1897, p. G14. 
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young bird inheri ts a tendency to peck at small objects, espe-
cially, in the case of some birds such as plovers or partr idges, 
at small moving objects, oppor tuni t ies are afforded for dis-
cr iminat ion in accordance wi th t h e resul ts of experience. 
Since its inher i ted t imidi ty leads t h e chick to shr ink f r o m 
many th ings seen or heard, a wide range of conscious data is 
supplied. Inhe r i t ance provides the raw mater ial of organic 
behaviour for effective consciousness to deal wi th in accord-
ance with the results which are i ts da ta . 

Hav ing t h u s cleared t h e g round a n d laid bare some at 
least of the assumpt ions which we accept as founda t ions on 
which to build, we may now follow up t h e line of t r ea tment 
which was suggested in the first section of this chapter . 
Remember ing t h a t our a im is to unders tand the influence of 
consciousness on behaviour—or , in more accurate, if more 
cumbrous phraseology, t he influence of cer ta in nerve-centres 
which have for thei r concomi tan t what we have termed effec-
tive consciousness—the quest ions which present themselves 
in any given case are : W h a t is the conscious s i tuat ion which 
is effective in guidance ? wha t elements enter in to the si tua-
t ion, whence are they derived, and how were they introduced ? 
how do they take effect in behaviour ? 

If it be t rue t ha t , in many of the lower forms of life, con-
sciousness or sentience, t h o u g h presumably present in some 
d im form, is merely an accompaniment of organic behaviour 
wi thout reaching the level of recognizable effectiveness ; and 
if, du r ing the development of one of t he h igher animals f r o m 
the ferti l ized ovum, the early stages of organic behaviour are 
in like m a n n e r merely s e n t i e n t ; it follows tha t , when effec-
tive consciousness enters upon the scene (who can say a t 
wha t exact stage of evolution ?), it finds itself a par tner in a 
going concern . M u c h organic business is being t ransacted 
wi th orderly r egu l a r i t y ; prepara t ions have been made for 
more extensive opera t ions ; a n d energies ly ing dormant , or 
expending themselves aimlessly in s tar ts a n d twitches, await 
t h e guidance which shall direct t h e m to higher and wider 
biological ends. Or, to vary t h e analogy, consciousness is 
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the heir to a wide estate, over which he has no control un t i l 
he conies of age. U p to t h a t t ime the estate is managed in 
strict accordance wi th the dic ta tes of the heredi tary bequest . 
H e may be aware of what is go ing on, b u t merely as a spec-
t a to r wi thout power of interference. A n d when he comes in to 
possession his first business is to ga the r up the threads . H e 
mus t learn bit by bi t how the estate is being managed , t h a t he 
may have data for the guidance of his own m a n a g e m e n t 
wi th in the wise l imits of the heredi ta ry entail . 

Now, when a m a m m a l is born, a bird is hatched, an insect 
emerges f r o m the chrysalis, we have, if not the beginning , a t 
any rate a great and sudden extension of the range of effective 
consciousness. I n the case of the mammal and b i rd the 
experience gained in the womb or wi th in the egg-shell is 
presumably of li t t le value for the wider life upon which an 
ent rance is made. I t is t rue t h a t an insect has passed t h r o u g h 
a previous stage of active a n d no doub t consciously guided 
existence as a caterpillar. B u t we do not know whether the 
experience thus acquired is effectual fo r use in the later imago 
stage. A n d we may perhaps infer f r o m the extensive re-
model l ing of the nervous system, which occurs dur ing the 
chrysalis sleep, t ha t th is itself serves to break the cont inui ty 
of experience. I n any case the newly ha tched chick, if it 
inher i t no experience, and can have gained li t t le of guiding 
value in t h e egg, enters upon a s i tua t ion which f rom t h e 
number a n d variety of the da ta supplied may well seem to 
us bewildering. If we picture ourselves in such a position, 
wi th s ights , sounds, motor sensations, touches, and pressures 
ra in ing in upon a virgin experience, we wonder how we should 
make a b e g i n n i n g ; how we could possibly decide on the first 
s tep towards reducing this mult ipl ic i ty and diversity to some-
th ing like un i ty and order. A n d perhaps we wonder how we 
ourselves made a beginning when we were p ink newly born 
babies. 

If it may be said wi thout paradox, we never did make a 
beginning . T h e beginning was made for us. For we habitually 
associate ourselves with the control centres, and regard our 
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bodies, l ike our watches, as ours and not us. W e wind the 
bodily watch, and set i ts hands f r o m time to t ime ; bu t we 
did no t make it , and i t was already going when heredi ty 
handed i t to us over t h e counter of b i r th . T h e first step 
towards reducing the seeming chaos of sensory experience to 
something like order is no t due to the selection by conscious-
ness of th is or t h a t e lement for p rominence a m o n g the rest, 
bu t to the t h rus t i ng fo rward of cer ta in modes of behaviour 
by the condit ions of organic life. The d i f ferent ia t ion of the 
field of vision in the chick is n o t effected by any conscious 
de terminat ion to fix the a t t en t ion on t h a t wr igg l ing maggot , 
but t h rough the congeni ta l response i t calls f o r t h . Th i s serves 
no t only to make the g r u b s tand out clearly amid its su r round-
ings, bu t also to emphasize a motor group, called in to vigorous 
action in the midst of o ther motor sensations, and , in rapid 
sequence, to lay stress on a sensation of taste suddenly called 
into prominence. 

Nor , as we have seen, do the organic effects cease here. 
T h e func t iona l action of th ree sensory centres is t h u s called 
into play. B u t they are const i tuent par t s of one nervous system. 
The direct s t imula t ion of each by nerve impulses f r o m eye, 
motor organs, and beak, gives temporary predominance to 
certain sensory data which are termed presentat ive . B u t t he 
several centres are connected with each other . A n d thence-
forward, in subsequent stages of experience, the direct s t imula-
t ion of the visual centre indirectly calls in to play the other 
two, so t h a t the presenta t ion th rough s ight evolves re-presenta-
t ions of the motor group, a n d of tas te . Hence sent ience is 
not sufficient for guidance ; there mus t be consentience involving 
the presence of several elements. B u t these elements must no t 
be regarded as separate save in our analysis ; t hey fo rm con-
s t i tuen t par t s of t h e coalescent s i tua t ion as a whole, of which 
alone the chick is presumably conscious, w i thou t analysis of 
detail . 

I t is jus t because the chick is a gx)ing concern when con-
sciousness comes of age a n d begins to assume c o n t r o l — j u s t 
because a wide range of congeni ta l behaviour is pa r t of the 
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organic he r i t age—tha t the early stages of the acquisi t ion of 
experience proceed so rapidly and so smoothly. T h e an imal 
has not t o make and fashion the early conscious s i tua t ions ; 
it has only to accept them. I t has not a t first t o enforce 
order on the mult ipl ici ty of sensory data ra in ing in upon t h e 
conscious cen t r e s ; i t has only to t ake note of t h e exis t ing 
order a m o n g them. I t has not pa inful ly to learn how to 
co-ordinate the efferent impulses proceeding to the m a n y 
muscles concerned in some simple response ; i t has only to be 
sensitive to the response as a whole. I t has not to select t he 
association of this, t ha t , and the o ther group of da ta wi th in a 
coalescent s i tuat ion ; organic behaviour provides i t wi th pre-
determined sequences ready made—sequences which have for 
generat ions received the emphat ic sanct ion of na tu ra l selection. 
Congeni ta l tendencies which i t has inheri ted b u t no t acquired 
de te rmine all i t s earliest behaviour , de termine wha t elements 
in the sensory complex shall be t h rus t in to conscious pro-
minence, de te rmine in what m a n n e r these da ta shall be asso-
ciated ; de termine, in fac t , what salient points in the developing 
s i tuat ions shall s tand out clearly f r o m the rest, and how these 
salient po in t s shall be grouped and l inked by the connecting 
threads of association and shall coalesce in to effective wholes. 

And if in the comparatively helpless human i n f a n t the 
congenital modes of response seem less organized than those 
of t he chick, if there is a larger percentage of r andom and 
apparent ly aimless movements , if t h e organic management of 
the bodily estate is less definitely ordered by the te rms of th± 
heredi tary bequest , if there is more of maternal guidance and 
fosterage ; still t he da ta are provided in a substant ial ly similar 
way. T h e si tuat ions are indeed destined to become moie 
complex, t he dis t inct ions which arise in consciousness are moie 
numerous, t he coalescence and association include a wider range 
and succession of salient points ; a longer t ime is required 1o 
become acquainted with the t ransac t ions of a business con-
ducted in a f a r greater number of cent res : but , a t least in t i e 
early stages, t h e data are of t he same kind, and are empliasiztd 
in t h e same way. Presenta t ion and re-presentat ion play a 
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s imilar role; and the chief difference lies in the fact t ha t 
less stereotyped congenital behaviour is supplemented by 
some guidance, probably fa r less t h a n is general ly supposed, 
f r o m those who lovingly minis ter to the course of i n f an t 
development . 

N o a t t emp t can here be made to trace even in out l ine (an 
out l ine which must in any case be imaginary and con jec tu ra l ) 
t h e sequence of s i tuat ions which marks t h e course of menta l 
deve lopment in its earlier stages. An example may , however, 
serve to show how the exercise of congeni ta l tendencies may 
g ive rise to a new si tuat ion, and lead to a f u r t h e r development 
of behaviour. 

I kept some young chicks in my s tudy in an improvised pen 
floored wi th newspaper, the edges of which were t u r n e d u p and 
suppor ted , to form f ra i l but sufficient r e ta in ing walls. One of 
t h e l i t t le birds, a week old, stood near the corner of t h e pen, 
peck ing vigorously and persistently at someth ing , which proved 
to be t h e number on the page of the t u rned -up newspaper. 
H e then t ransfer red his a t ten t ion and his efforts to t h e corner 
of the paper jus t within his reach. Seizing this , he pulled at 
it, bending t h e newspaper down, and thus m a k i n g a breach in 
t h e wall of t he pen. T h r o u g h this he stepped f o r t h in to the 
wider world of my study. I restored t h e paper as before , 
caiught the bird , and replaced him near the scene of his f o r m e r 
ef for ts . H e again pecked a t t he corner of the paper , pulled it 
down, and escaped. I then p u t h im back as f a r as possible 
f r o m the spot . Present ly he came r o u n d to the same corner , 
repeated his previous behaviour , and again made his escape. 

Now, here the inheri ted tendency to peck at small objects 
led, t h r o u g h the d rawing down of the paper, to a new s i tua-
t ion , of which advantage was taken. T h e l i t t le d rama con-
s is ted of two scenes, which may be sufficiently described as 
" t h e corner of the pen , " and " the open way," th i s be ing the 
sequence in experience. Subsequently t h e first scene was 
a g a i n enacted in presentat ive terms, and there followed first 
a re -presenta t ion of scene ii., wi th its associated behaviour , 
a n d then the presentative repet i t ion of th is scene. "We may 
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t ake t h i s as a sample of t he n a t u r e of a consc ious s i t u a t i o n 
wh ich is effect ive in gu idance . W e have seen t h e n a t u r e of 
t h e e lements (sensory da t a , i n c l u d i n g as essent ial those sup-
plied by t h e behav iour i tself , w i t h a p leasurable or p a i n f u l 
t o n e ) wh ich en te r in to such a s i t u a t i o n ; we h a v e seen t h a t 
t h e y owe the i r p r i m a r y or ig in to d i r ec t p r e sen t a t i on , b u t t h a t 
t hey m a y be subsequent ly i n t roduced ind i rec t ly in r e -p reseu ta -
t ive f o r m ; we have seen t h a t t h e s i t ua t i on as a whole resu l t s 
f r o m t h e coalescence of t h e d a t a . T h e r e only r e m a i n s t h e 
ques t ion how the fe l t s i t ua t ion t akes effect on behav iou r . 
A n d to t h i s ques t ion , u n f o r t u n a t e l y , we can g ive b u t a m e a g r e 
a n d incomple te reply. Al l we can say is, t h a t connec t ions 
seem t o be in some way establ ished be tween t h e cen t res of 
conscious con t ro l a n d t he cent res of congen i t a l response ; a n d 
t h a t t h r o u g h these channels t h e responsive behav iour may be 
e i ther checked or a u g m e n t e d (as a whole or in p a r t ) , accord-
i n g to t h e t o n e , d isagreeable or p leasan t , t h a t suffuses t h e 
s i tua t ion . H o w th is is effected we d o n o t fu l ly k n o w . 

I I I . — L A T E R PHASES IN MENTAL DEVELOPMENT 

Some surpr ise may be f e l t t h a t in our brief discussion of 
t h e ear ly s tages of m e n t a l d e v e l o p m e n t n o t h i n g has been said 
of percepts a n d concepts , n o t h i n g of abs t r ac t ion or general iza-
t i on . T h e omission is n o t only d u e t o a des i re to avoid t h e 
subt le technica l i t i es of psychological n o m e n c l a t u r e . I t is 
pa r t ly d u e to t h e wish no t to f o r e j u d g e a diff icul t ques t ion of 
i n t e r p r e t a t i o n . Spi r i ted passages of a r m s f r o m t ime to t ime 
t ake p lace be tween psychologists in oppos ing camps, as to 
whe the r an ima l s are or a re n o t capable of f o r m i n g abs t rac t 
a n d g e n e r a l ideas ; and u n t r a i n e d c a m p fol lowers h a n g on t h e 
sk i r t s of t h e f r a y , m a k i n g a good deal of noise w i th b l ank -
ca r t r idge . T h e ques t ion a t issue t u r n s p a r t l y 011 the def ini -
t ions of t e chn i ca l t e r m s ; pa r t ly , w h e n t h e r e is ag reemen t on 
th i s p o i n t , on t he i n t e rp re t a t i on t o be p u t on cer ta in modes of 
behav iou r . N o t h i n g seems a t first s i g h t m u c h easier t h a n to 
say w h a t we m e a n by an abs t rac t idea or by a genera l idea. 
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W e are t h i n k i n g about colour, which is bo th abs t rac t and 
genera l—abst rac t , because in itself i t is a special quali ty of 
visible objects floated off, so to speak, f r o m o the r qualities, 
such as hardness and weight , shape and size ; general , because 
i t includes many di f ferent colours in one group . Look ing u p 
a t the bookshelves, we see a volume wi th a red back. W e 
neglect t he shape, t h e contents , the le t ter ing ; it is t he colour 
wi th which we are immediately concerned, which f o r m s an 
impor tan t f ea tu re in the present though t - s i tua t ion ; and th is 
is, in v i r tue of t h a t s i tuat ion, abs t rac ted f r o m t h e rest . Bu t 
a chick a few days old may have acquired experience of several 
k inds of caterpil lars much alike in shape and size ; of which, one 
k ind is r inged wi th orange and black. And while the others 
are eagerly seized, caterpil lars of th is k ind are lef t un touched . 
I t is not t h e size or t he shape which is an effective element in 
the s i tuat ion ; it is the peculiar coloration of t he c innabar 
caterpillars. Now, does the effectiveness of th is qual i ty in 
t h e s t imulus ju s t i fy the inference t h a t t h e chick fo rms an 
abs t rac t idea of colour ? T h a t clearly depends on our defini-
t ion of abs t rac t idea, and on our inferences concern ing the 
na tu re of t he chick 's mind. 

A dog lies dozing upon the ma t , and hears a s tep in the 
porch wi thout . H i s behaviour a t once shows t h a t this enters 
in to the conscious s i tuat ion. There is, moreover , a marked 
difference according as the s tep has the fami l iar fall of the 
master ' s t read, t h e well-known shuffle of t he irrepressible 
butcher ' s lad, or an unfamil iar sound. These several s i tuat ions 
are, wi thout question, nicely dis t inguished. L e t us suppose 
the s i tuat ion of the moment is in t roduced by a s t range foot-
fall . I t seems to suggest m a n ; bu t th i s cannot be any par t i -
cular man , since he is as yet invisible and is a s t ranger . Does 
t h e dog, t hen , f r a m e a general idea of m a n ? Does the chamois 
do so when, bound ing across the snow field, he stops suddenly 
on scent ing the d i s tan t foo tp r in t s of a mounta ineer ? D o you 
do so when you hear the bleat ing of an invisible l amb in the 
meadow beh ind yonder wall ? Here , again , t he answers we 
give to these quest ions depend part ly on the exact m e a n i n g 
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of the term " general idea ; " part ly on our in te rpre ta t ion of 
what passes through the mind of the being concerned. W e 
have sought, so far, rather to avoid than to answer these 
questions. We seem to be on safe ground so long as we 
content ourselves with saying tha t the orange and black of 
the cinnabar caterpillar, the s t range footfall , or the t ra i l of 
the mountaineer, enter as effective elements into the immediate ' 
conscious situation. 

But when we pass to the higher phases of mental develop-
ment wre can no longer wholly ignore such questions. W h e n 
we are dealing with intellectual human beings, there can 
be no doubt tha t they at least are capable of f raming , with 
definite inteution, and of set purpose, both general and abst ract 
conceptions. And how do they reach these conceptions ? By 
reviewing a number of past situations, analyzing them, in-
tentionally disentangling and isolating fo r the purposes of 
their thought certain elements which they contain, and 
classifying these abstracts under genera and species—that is 
to say, into broader and narrower groups. The pr imary and 
proximate object of this process is to reach a scheme of though t 
by wrhich the scheme of nature, as given in experience, can be 
explained. And, no doubt , underlying this primary object is 
the purpose of guiding fu tu re behaviour in accordance with 
the rational scheme which is thus at tained. Man is sometimes 
described as par excellence the being who looks before and 
af ter . All his greatest achievements are due to his powers of 
reflection and foresight. 

W h a t share the symbolism of speech takes in the process 
briefly indicated in the last paragraph is the subject of much 
discussion. Wi thou t going so far as to urge tha t the very 
beginnings of reflective thought are inexplicable without its aid, 
it may be accepted as obviously t rue tha t words are a great 
assistance. They may be regarded as intellectual pegs upon 
which we hang the results of abstract ion and generalization. 
I t may be said tha t we of ten th ink in pictures or images, and 
not in words ; but the more abstract and general our thought , 
the more it is dependent on the symbolic elements. 
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W e may say, then, tha t the higher phases of mental 
development are characterized by the fact t ha t the situations 
conta in the products of reflective thought , presumably absent 
in the earlier stages ; they are f u r t h e r characterized by a new 
purpose or end of consciousness, namely, to explain the 
s i tuat ions hi ther to merely accepted as they are given in pre-
senta t ion or re-presentat ion; they require deliberate a t tent ion 
to the relationships which hold good among the several 
e lements of successive situations ; and they involve, so fa r as 
behaviour is concerned, the intentional application of an ideal 
scheme with the object of rational guidance. We shall follow 
Dr . S tout in t e rming this later stage of mental development 
the ideational stage; and in speaking of the simpler si tuations 
considered in the preceding section as belonging to the 
perceptual stage. 

I t should be observed tha t we are not a t t empt ing to 
de termine just where, in the scale of organic existence, the line 
between the perceptual and the ideational stages of menta l 
development is to be drawn. We are certainly very far f rom 
assert ing tha t the one does not give rise to the other in the 
course of an evolution which is orderly and progressive. We 
are merely contrast ing the rat ional guidance of effective 
consciousness a t its best with the earlier embryonic condition 
out of which it has arisen by na tura l genesis. I n doing this 
we have been forced to make some reference to the difficulties 
of technical nomenclature. And some f u r t h e r reference is 
necessary lest our point of view be misunderstood. 

W e shall regard these abstract and general ideas as the 
products of an intentional purpose directed to the special end 
of isolating the one and of classifying the other ; we shall 
reserve the te rm rational for the conduct which is guided 
in accordance with an ideal scheme or deliberate plan of 
action ; while for behaviour to the guidance of which 110 such 
reflection and deliberation seems to have contr ibuted we shall 
reserve the te rm intelligent. I f , for example, the rejection of 
a c innabar caterpillar by the chick is the direct result of 
experience th rough the re-presentation in the new situation 
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of certain elements introduced dur ing the development of 
a like situation, we shall call it an intelligent act . But if we 
have grounds fo r supposing tha t the si tuat ion is reflectively 
considered by the chick in relation to an ideal and more or 
less definitely conceived plan of action which is (perhaps 
dimly) taking form in its mind, we shall regard it as so f a r 
rational. And so, too, in other cases of animal behaviour. Now, 
with regard to the control th rough which consciousness is 
effective in the guidance of behaviour, it is necessary, in view 
of these considerations, to distinguish its intelligent f rom its 
rational exercise. And this is of importance since we generally 
speak of control in the lat ter sense in reference to human 
conduct. Intel l igent control (on the perceptual plane) is due 
to the direct operation of the results of experience without 
the intervention of any generalized conception or ideal. I n 
rat ional control (on the ideational plane), such conceptions 
and ideals exert a controlling influence. I f , to prevent a boy 
sucking his t h u m b we administer bi t ter aloes, we t rus t to 
intelligent control th rough the immediate effects of experience ; 
but if he be induced to give up the habi t because it is babyish, 
he so far exercises rat ional control. W h a t we call self-control 
is of this type. Only one more dist inct ion need be drawn. 
Intel l igent behaviour, founded on direct association gained 
through previous experience, we shall a t t r ibute to impulse; but 
for rat ional conduct, the outcome of reflection and deliberation, 
we seek to ascertain the motive. I n human affairs our motives 
arc referred to certain categories each of which presupposes an 
ideal scheme, prudential , es the t ic , ethical, or other. T o act 
f rom motive and not f rom impulse is to act deliberately, 
because we judge the action-to be expedient, seemly, or r ight , 
as the case may be. I f , then, we contrast the lower perceptual 
stages of mental evolution with the higher ideational phases, 
the former includes behaviour due to impulse ; but f rom it 
conduct due to motive is excluded. 
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I V . — T H E EVOLUTION OF CONSCIOUSNESS 

T h e or ig in of consciousness, l ike t h a t of m a t t e r or energy , 
a p p e a r s to he beyond t h e pale of scientif ic d iscuss ion. T h e 
a p p e a r a n c e of ef fect ive consciousness on the scene of l i fe does 
i n d e e d seem to j u s t i f y the belief in the p r io r exis tence of sen-
t i e n c e as t h e m e r e a c c o m p a n i m e n t of o rgan ic b e h a v i o u r . Ex, 
nihilo nihil fit. A n d since effect ive consciousness m u s t , on t h i s 
p r i n c i p l e , be deve loped f r o m someth ing , i t is reasonable to 
a s s u m e t h a t t h i s s o m e t h i n g is p re -ex is t ing sent ience . Aga in , 
we m a y assume t h a t t h i s sent ience is a c o n c o m i t a n t of all l ife-
processes , or only of some. B u t we have no c r i t e r ion by wh ich 
we can hope to d e t e r m i n e wh ich of these a l t e rna t ives is t he 
m o r e p robab le . 

"VVe appear , however , a t all even ts to have ev idence t h a t 
w h e n effect ive consciousness does e n t e r on t h e scene aud play 
i t s p a r t in the g u i d a n c e of behaviour , i ts p rogress is, in tech-
n i ca l phraseology, m a r k e d by t h a t d i f f e ren t i a t ion of conscious 
e l emen t s , a n d t h a t i n t e g r a t i o n of these d i f f e r e n t i a t e d i tems, 
w h i c h a re seemingly t h e corre la t ives of t h e d i f f e r e n t i a t i o n a n d 
i n t e g r a t i o n of ne rvous systems. T h e r e is t h u s , p r e s u m a b l y , a 
p rog res s ive d e v e l o p m e n t of o rder ly complexi ty in t h e conscious 
s i t u a t i o n s of wh ich contro l led or gu ided behav iou r is t h e o u t -
come . A n d w h e n t h i s has reached a cer ta in s t a g e — w h a t s tage 
i t is m o s t diff icul t t o d e t e r m i n e — t h e re la t ionsh ips , a t f i rs t 
imp l i c i t in t h e conscious s i tua t ions , as t h e y n a t u r a l l y ar ise in 
t h e course of exper ience , beg in t o be r ende red expl ic i t w i t h t h e 
d a w n of ref lec t ion . I n t e n t i o n a l abs t r ac t i on a n d gene ra l i za t ion 
to w h i c h d a t a a re a f fo rded by t he r e i t e r a t ed emphas i s in ex-
pe r i ence of t h e sa l ient f e a t u r e s in successive s i tua t ions , supply 
n e w e l emen t s t o t h e m o r e h i g h l y developed s i t u a t i o n s of 
r a t i o n a l l i fe . I d e a l schemes a n d p lans of ac t ion , t h e p r o d u c t s 
of re f lec t ion a n d fo res igh t , t a k e f o r m in t h e m i n d a n d en t e r 
i n t o t h e conscious s i tua t ion . A n d t he in t e l l i gen t an ima l , 
h i t h e r t o t h e c r ea tu r e of impulse , gu ided only by t h e p leasur-
able or p a i n f u l t o n e w h i c h gives colour to experience, becomes 
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a rat ional being, capable of judging how far his own behaviour 
and tha t of others is conformable to an ideal. 

I f , t hen , we were asked to characterize in the briefest 
possible terms the stages of conscious evolution, we should say-
tha t in the first stage we have consciousness as accompaniment ; 
in the second, consciousness as guide ; in the thi rd , conscious-
ness as judge. And if we were pressed to apply distinctive 
te rms to these three, we should adopt St. George Mivart ' s 
te rm consentience fo r the mid-phase, and speak of mere sentience 
in the first stage ; consentience in the second ; and conscious-
ness, with restricted signification, in the third and highest 
stage. Such a distinction in terms is, however, a counsel of 
perfection, and we shall not a t tempt to preserve it in the 
following pages, in which the word " consciousness " will be 
used iu a comprehensive sense. 
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C H A P T E R I I I 

INSTINCTIVE BEHA VIOUR 

I .—DEFINITION OF INSTINCTIVE BEHAVIOUR 

THERE are p robab ly few sub jec t s wh ich h a v e a f fo rded m o r e 
ma te r i a l f o r wonder a n d pious a d m i r a t i o n t h a n t h e i n s t i n c t i v e 
e n d o w m e n t s of an imals . " I look u p o n i n s t i n c t , " wro te 
A d d i s o n in one of h is g race fu l essays, " as upon t h e pr inc ip le 
of g r a v i t a t i o n in bodies, which is no t to be expla ined by a n y 
k n o w n qua l i t i es i n h e r e n t in t h e bodies themselves , no r f r o m 
a n y laws of m e c h a n i s m , b u t as a n immedia te impress ion f r o m 
t h e f irst Mover a n d t he D i v i n e E n e r g y ac t ing in t h e c r e a t u r e s . " * 
I n l ike m a n n e r Spence said : " W e m a y call t h e ins t inc t s of 
a n i m a l s t hose facu l t i es i m p l a n t e d in t h e m by t h e Crea to r , by 
w h i c h , i n d e p e n d e n t of in s t ruc t ion , obse rva t ion or exper ience , 
a n d w i t h o u t a knowledge of t h e end in view, t hey a re all a l ike im-
pel led t o t h e p e r f o r m a n c e of c e r t a i n ac t ions t e n d i n g t o t h e well-
b e i n g of t h e ind iv idua l a n d t h e p rese rva t ion of t he species ." f 
A c c o r d i n g t o such views, ins t inc t is a n u l t i m a t e pr inc ip le t h e 
n a t u r a l genesis of which is beyond t he pale of exp l ana t i on . 
B u t s imi la r views were, a t the t i m e these passages were w r i t t e n , 
he ld t o apply , n o t only to an ima l behav iou r , b u t also t o a n i m a l 
s t r u c t u r e . T h e d e v e l o p m e n t of t h e s t ag ' s an t l e r , o r of t h e 
insec t ' s w ing , Avas also r ega rded as " a n i m m e d i a t e impress ion 
f r o m t h e f i rs t Mover a n d t h e D i v i n e E n e r g y a c t i n g in t h e 
c r e a t u r e s . " T h i s view, however , is, n e i t h e r in t h e case of 

* Spectator, No. 120. 
t Kirby and Spence, "Introduction to Entomology,'' Letter xxvii. 

p. 537 (7th Edit., 1858). 
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s t r u c t u r e nor in t h e case of behav iour , t h a t e n t e r t a i n e d by 
m o d e r n science. I t is indeed a n expression of op in ion con-
c e r n i n g t h e me taphys ics of ins t inc t . L e a v i n g t h e ques t ion of 
u l t i m a t e o r ig in precisely where i t s tood in t h e t imes of Add i son 
a n d of Spence, m o d e r n science seeks to t r ace t h e n a t u r a l an te-
ceden t s of all n a t u r a l phenomena , a n d r e g a r d s s t r u c t u r e a n d 
behav iou r al ike as t h e p r o d u c t s of evo lu t ion , endeavou r ing t o 
expla in t h e m a n n e r of t h e i r gene t ic o r ig in in t e r m s of 
progress ive he red i ty . 

O m i t t i n g , the re fo re , all r e fe rence to p rob l ems which , how-
ever i m p o r t a n t , a re beyond t he l imi ts of sc ient i f ic inquiry,*' 
we m a y t a k e as a basis f o r f u r t h e r discussion Spence ' s def in i t ion , 
acco rd ing t o wh ich t h e in s t inc t s of an ima l s a re those facul t ies 
by wh ich , i n d e p e n d e n t of i n s t ruc t i on , observa t ion , or experi-
ence, and w i t h o u t a knowledge of t h e e n d in view, they are all 
a l ike impel led t o t h e p e r f o r m a n c e of c e r t a i n ac t ions t e n d i n g t o 
t h e i r own wel l -being a n d t he p rese rva t ion of t h e species. 

L e t us first consider t h e re ference of i n s t i nc t ive ac t ions to 
a faculty by wh ich an ima l s a re said t o be impel led to the i r 
p e r f o r m a n c e . Pa ley also def ined in s t i nc t as " a propensity 
pr io r to exper ience ." A n d unques t ionab ly in t h e popu la r con-
cept ion it is usua l to a t t r i b u t e ins t inc t ive ac t s to some such 
conscious cause. B u t i t will be m o r e conven ien t , f o r the 
p resen t , t o cons ider ins t inc t ive behav iou r f r o m the objec t ive 
po in t of view, as i t is p resen ted to ou r obse rva t ion ; we m a y t h e n 
proceed t o t h e f u r t h e r cons idera t ion of t h e conscious con-
c o m i t a n t s wh ich m a y be in fe r r ed . F r o m t h e object ive po in t 
of view, t h e r e f o r e , we m a y agree w i t h P ro fe s so r Groos, who 
says f t h a t " t h e idea of consciousness m u s t be r ig id ly excluded 
f r o m any def in i t ion of ins t inc t wh ich is t o be of p rac t ica l 
u t i l i t y , " s ince " i t is always haza rdous in scientif ic inves t iga t ion 
t o allow a n hypo thes i s which c a n n o t be t e s t ed empir ica l ly . " 
I n t h i s we h a v e t he s u p p o r t of D r . a n d Mrs . P e c k h a m , whose 
s tudies of t h e l i fe-his tor ies of spiders a n d wasps a re models of 

* Cf. supra, p. 18. 
t "The Play of Animals," translated by Elizabeth L. Baldwin, 

p. 62. 
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carefu l and p a t i e n t i nves t iga t ion . " U n d e r t h e t e r m I n s t i n c t , " 
t hey say, " we place all complex acts wh ich a re p e r f o r m e d 
previous to experience, a n d in a s imilar m a n n e r by all m e m b e r s 
of t h e same sex a n d race, l eav ing out as non-essent ia l , a t t h i s 
t ime, t he ques t ion of w h e t h e r they are or a re n o t accompan ied 
by consciousness ." * 

I t may be said, however , t h a t some re fe rence to t h e conscious 
aspect of ins t inc t ive behav iou r is implied by s a y i n g t h a t t h e 
acts are pe r fo rmed wi thou t i n s t ruc t ion or exper ience . B u t t h e 
reference a t p r e sen t is wholly nega t ive . W e m a y say, as 
the resul t of observa t ion , t h a t ins t inc t ive ac t s a re p e r f o r m e d 
u n d e r silcli c i rcumstances as exclude the possibi l i ty of g u i d a n c e 
in t h e l ight of ind iv idua l experience, a n d r e n d e r it in t h e 
h ighes t degree improbab le t h a t t he re exists a n y idea of t h e end 
to be a t ta ined . B u t th i s is a very d i f fe ren t posi t ion f r o m t h a t 
of asser t ing t he presence of a posi t ive f a c u l t y or p r o p e n s i t y 
which impels an an ima l to t he p e r f o r m a n c e of ce r t a in ac t ions . 
T h i s it is which , f r o m the observa t iona l p o i u t of view, is 
unnecessary. F o r the r e fe rence of a g iven type of observed 
behaviour to a " p ropens i ty " so to behave or to a " f a c u l t y " 
of t h u s behaving , is no more he lp fu l t h a n t h e r e fe rence of t h e 
deve lopment of any g iven type of s t r uc tu r e t o a " po t en t i a l i t y " 
so t o develop. W e may, the re fo re , w i t h o u t loss of precis ion, 
s impl i fy Spence 's def ini t ion by s t a t i n g t h a t i n s t inc t ive behav iou r 
is i n d e p e n d e n t of i n s t ruc t ion a n d exper ience, and t e n d s t o t h e 
well-being of the ind iv idua l a n d t he p re se rva t ion of t he species. 

L e t us nex t consider the clause which af f i rms t h a t ins t inc t ive 
behav iou r is p r ior to exper ience . T h i s is well in l ine w i th t h e 
d i s t inc t ion now d r a w n by biologis ts be tween c o n g e n i t a l a n d 
acqui red charac te rs . I t r e fe r s t h e m to t h e f o r m e r ca tegory , a n d 
implies t h a t t h e o rgan ic m e c h a n i s m by wh ich t h e y are r e n d e r e d 
possible is of g e r m i n a l or ig in . T h i s is no t , however , universa l ly 
a d m i t t e d . P ro fessor W u n d t , fo r example , a p p r o a c h i n g t h e 
sub jec t f r o m t h e po in t of view a f fo rded by t h e s t udy of m a n 
a n d t h e h ighe r an imals , gives to t he t e r m a wider m e a n i n g , 

* George W. and Elizabeth G. Peckhum, " O11 tlie Instincts and 
Habits of the Solitary Wasps," p. 231. 
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a n d so defines ins t inc t as to inc lude acqui red hab i t s . " Move -
m e n t s , " he says,* " which or ig ina l ly followed u p o n s imple or 
c o m p o u n d vo lun ta ry acts , b u t wh ich have become whol ly or 
pa r t ly mechanized in t he course of i nd iv idua l l i fe , or of gene r i c 
evolu t ion , we t e r m instinctive a c t i ons . " I n accordance w i th 
th i s def ini t ion, ins t inc t s fa l l i n to t w o groups . T h o s e " which , 
so f a r as we can tel l , have been developed d u r i n g t h e l ife of t he 
ind iv idua l , a n d in t h e absence of def in i te i n d i v i d u a l inf luences 
m i g h t have remained wholly undeve loped , m a y be called acquired 
i n s t i n c t s . " They have become ins t inc t ive t h r o u g h r epe t i t i on . 
" T o be d i s t inguished f r o m these acqui red h u m a n ins t inc t s a re 
o the r s which are connate.''1 N o w , t he r e can be no ques t ion 
t h a t behav iou r which has become hab i tua l t h r o u g h f r e q u e n t 
r epe t i t i on is f r equen t ly , in popu la r speech, descr ibed as in-
s t inc t ive . W e hea r it said t h a t t h e exper ienced cyclist gu ides 
h is m a c h i n e ins t inc t ive ly . A n d t h e word is s imi lar ly used in 
m a n y l ike cases. B u t we shal l f ind it conduc ive to precision 
a n d clearness of t h o u g h t to emphas ize t h e d i s t i n c t i o n be tween 
w h a t is acqui red in t h e course of l i fe a n d w h a t is congeni ta l in 
t h e race . A n d to t h i s end we shal l r ega rd b e h a v i o u r wh ich 
has " become mechanized in t h e course of i n d i v i d u a l l ife " as 
due to acquired hab i t , r e se rv ing t he t e r m instinctive fo r such 
behav iour as is i n d e p e n d e n t of ind iv idua l exper ience . W e 
shall , in shor t , so f a r accept Spence 's de f in i t ion . 

I n t h i s def in i t ion , as in those of t h e m a j o r i t y of na tura l i s t s , 
i t seems to be f u r t h e r impl ied t h a t ins t inc t ive behav iou r is of 
a re la t ively def in i te k ind , t h o u g h it is no d o u b t sub j ec t to such 
va r i a t ion as is f o u n d in a n i m a l s t r u c t u r e a n d o rgan iza t ion . 
M r . R u t g e r s Marsha l l , however , in a recen t work , f p ro tes t s 
aga ins t a n y such impl ica t ion , a n d u r g e s t h a t " t h i s var iableness 
is so wide t h a t def ini teness of r eac t ion c a n n o t f o r a m o m e n t be 
used as a d i f fe ren t ia in re la t ion to ins t inc t w i t h o u t n a r r o w i n g 
our concep t ion of t he bounds of i n s t i nc t in a m a n n e r to be 
dep lo red . " " T h e ac t ions , " h e says, " connec t ed wi th t h e 
p r epa ra t i on fo r self-defence, t hose connec ted w i t h pro tec t ion of 

* " Lectures on Human and Animal Psychology," pp. 388, 397, 399. 
t " Instinct and Reason," pp. 90, 92. 
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the young, with nest-building, with migrat ion, , etc., these 
actions are surely to be classed as instinctive ; and yet they are 
exceedingly variable and unpredictable in detail ; all tha t we 
can predict is the general t rend of the varying actions which 
result f rom varying stimuli under varying conditions, and 
which funct ion to some determinate biological end . " 

Mr . Marshall then proceeds to argue tha t we are " warranted 
in speaking of the ethical instincts, of the patr iot ic instincts, 
of the benevolent instincts, and of the artistic inst incts ; " and 
thus leads up to the position, to be fu r the r elaborated in his 
work, that there exists in man a religious inst inct which has 
fulfilled a funct ion of biological value in the development of 
our race. Now, here again there is much in popular usage of 
the words instinct and instinctive which lends support, for 
what it is worth, to Mr. Marshall 's very broad conception of 
the range of instinct. Again and again we hear, in the pulpit 
and elsewhere, of the religious inst inct ; we hear, too, of t h e 
benevolent, patriotic, and artist ic instincts, and more besides. 
Bu t what we are endeavouring to define is a type of behaviour 
which, as such, is prior to instruction and experience. Can we 
affirm tha t patriotic and religious behaviour conforms to such 
a type ? I s it unquestionably congenital and not acquired ? 
If we are forced to give negative answers to these questions we 
must regard Mr. Marshall 's conception of inst inct (one inclusive 
of mult ifarious tendencies which have a biological value) as 
too broad and too vague to be of any service to us at this stage 
of our study of animal behaviour. 

W h a t , then, shall we unders tand by Spence's phrase t ha t 
instinct involves the performance of " c e r t a i n actions " ? A n d 
how far shall we accept it ? We shall take it as implying so 
much definiteness of behaviour as renders inst inct ive acts sus-
ceptible of scientific investigation, and in this sense shall 
accept it with some modification of phraseology. We shall 
freely admit , however, the existence of variations of instinctive 
behaviour analogous to variations in animal s t ructure . I t is 
the occurrence of such variat ions t ha t renders the na tu ra l 
selection of instinctive modes of behaviour conceivable. We 
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shal l also a d m i t some, nay much , va r i a t i on in de ta i l . T a k e , f o r 
example , t w o of t h e cases which M r . Marsha l l c i t e s — n e s t -
b u i l d i n g a n d m i g r a t i o n . Bo th involve , n o t mere ly a s imple 
response to a g iven s t imulus , b u t a complex sequence of ac t ions . 
I n deta i l t h e r e may be m u c h va r i a t ion even a m o n g m e m b e r s of 
t he same species. A n d yet , can it be ques t ioned t h a t t h e 
behav iou r as a whole is in each case re la t ively def in i te ? M a y 
we n o t even say t h a t i t is r e m a r k a b l y def in i te ? M a y we n o t 
even go f u r t h e r , a n d asser t t h a t on ly on t h e a s sumpt ion t h a t 
ins t inc t ive behav iou r is relat ively def in i te , c an we r e g a r d i t 
as a sub jec t fo r scientific inves t iga t ion , a n d can we hope t o 
d i s t ingu i sh i t f r o m o t h e r modes of b e h a v i o u r ? 

T h e n e x t po in t fo r cons ide ra t ion in Spence 's de f in i t i on , 
wh ich we h a v e t a k e n as our t ex t , is his cha rac t e r i za t i on of 
ins t inc t ive ac t s as l< t e n d i n g to t h e well-being of t h e ind iv idua l 
and t h e preserva t ion of t h e species ." H e r e we h a v e M r . 
Marsha l l w i t h us, for he too lays stress on t h e f a c t t h a t 
ins t inc t ive behav iour has re ference t o a def in i te biological e n d . 
B u t in say ing t h a t t he biological end is the ob jec t ive m a r k of 
a n ins t inc t ,* he seems to be in er ror . Because , in t he first p lace , 
t h e r e are o t h e r " ob jec t ive m a r k s , " a n d because, in t h e second 
place, t h i s ob jec t ive m a r k is n o t r e s t r i c t ed to in s t inc t ive 
behav iour . Accord ing to Spence, a f u r t h e r charac te r i s t i c of 
i n s t i nc t ive ac t s is t h a t t hey are i n d e p e n d e n t of i n s t r u c t i o n or 
exper ience ; and th i s serves t o d i f f e r e n t i a t e t h e m f r o m o t h e r 
modes of behav iour which are also subserv ien t to a biological 
e n d . I n t e l l i g e n t behaviour , n o t less t h a n t h a t which we t e r m 
ins t inc t ive , has re ference to a biological end . M a n y in te l l igen t 
acts , f o r example , have f o r the i r o b j e c t t h e well-being of t h e 
i n d i v i d u a l ; many subserve race p r e se rva t i on ; these bear , every 
whi t as m u c h as ins t inc t ive acts , t h e " ob jec t ive m a r k " which 
M r . M a r s h a l l regards as charac te r i s t i c of i n s t i nc t . A n d if we 
t u r n t o h i s sub jec t ive c r i t e r i o n — t h e absence of any concep t ion 
of t h e biological end which t h e b e h a v i o u r s u b s e r v e s — M r . 
Marsha l l ' s posi t ion is equally u n t e n a b l e . T h e r e a re t housands 
of acqu i red modes of behav iour , d e p e n d e n t on in s t ruc t ion or 

* Instinct and Reason," p. 91. 
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experience, in which there is, on the subjective side, so far as 
we can judge, no conception of the biological end to be at ta ined. 
What can the animal in the early stages of intelligence know 
of biological ends ? Mr. Marshall 's subjective criterion applies 
just as much to a wide range of intelligent behaviour as it does 
to instinctive actions. 

In accepting, therefore, Spence's statement tha t when animals 
behave instinctively they perform, without a knowledge of the 
end in view, certain actions tending to their own well-being 
and the preservation of the species, we must take it in con-
nection with the preceding l imitat ion, remembering tha t they 
are also performed without instruction and experience. 

A fu r the r point for very brief consideration is suggested by 
the phrase in which Spence says tha t animals are all alilce im-
pelled to the performance of certain actions. As it s tands it 
is too sweeping and general. Still, we do require some explicit 
s ta tement of the facts which he had in mind when he wrote 
the words " all al ike." And we find it with sufficient exactness 
in Dr . Peckham's definition, where he comprises under the 
category of instinctive behaviour " all complex acts which are 
performed previous to experience, and in a similar manner by 
all members of the same sex and race" Th is places congenital 
behaviour in line with morphological s t ructure as a subject for 
comparative t rea tment . 

One more question remains. Wha t shall we unders tand 
by " complex acts " ? I n the first place, it is well to restrict 
the t e rm instinctive to co-ordinated actions ; and this implies 
the presence of nerve-centres by which the co-ordination is 
effected. We thus exclude the organic behaviour of plants, 
since there is no evidence in the vegetable k ingdom of 
co-ordinating centres. I n the second place, the co-ordination 
is, as we have seen, congenital , and not acquired in the course 
of individual experience. Young water-birds, and indeed 
young chicks, as soon as they are born, and have recovered 
f r o m the shock of bir th, can swim with definite co-ordination 
of leg movements. Here the definiteness is not only congenital , 
but connate, if we use the lat ter t e rm for an instinctive activity 

http://rcin.org.pl



which is p e r f o r m e d a t or very shor t ly a f t e r b i r t h . On t h e 
o t h e r h a n d , y o u n g swallows c a n n o t fly a t b i r t h ; t h e y are t h e n 
t oo i m m a t u r e , a n d t h e i r w ings a re n o t sufficiently deve loped . 
B u t when t h e y are some th ree weeks old, a n d t h e wings h a v e 
a t t a i n e d f u n c t i o n a l size a n d power , l i t t le swallows can fly w i t h 
considerable if n o t per fec t skill . T h e co-ord ina t ion is c o n -
gen i t a l , f o r i t is n o t acquired in t h e course of i n d i v i d u a l 
exper ience ; b u t i t is n o t c o n n a t e , s ince i t is n o t exh ib i t ed a t 
or shor t ly a f t e r b i r t h . T h e t e r m deferred may be appl ied t o 
such congeni ta l ac t iv i t ies as a re t h u s car r ied ou t w h e n t h e 
a n i m a l has u n d e r g o n e a ce r t a in a m o u n t of f u r t h e r deve lop-
m e n t a f t e r b i r t h . 

I n t h e t h i r d place, i t is c u s t o m a r y to d i s t ingu i sh b e t w e e n 
such reflex ac t ions as have a l ready been briefly exempl i f ied ,* 
a n d ins t inc t ive b e h a v i o u r . I t is, however , by no m e a n s easy, 
if indeed i t be possible, t o d r a w a n y s h a r p and decisive l ine of 
d e m a r c a t i o n . I n s t i n c t has indeed been well descr ibed by M r . 
H e r b e r t Spencer as c o m p o u n d ref lex ac t ion ; hence t h e d i s -
t i n c t i o n be tween ins t inc t ive a n d reflex behav iour t u r n s in 
l a rge degree on t h e i r re la t ive complex i ty . I t would seem, 
however , t h a t whereas a reflex a c t — s u c h as t h e w i t h d r a w a l of 
t h e f o o t of a s leeping chi ld w h e n t he sole is t i c k l e d — i s a 
r es t r i c t ed a n d local ized response, i nvo lv ing a pa r t i cu l a r o r g a n 
or a def in i te g r o u p of muscles , a n d is in i t i a ted by a m o r e o r 
less specialized e x t e r n a l s t imulus ; i n s t inc t ive behav iour is a 
response of t h e an ima l as a whole , a n d involves t h e co-opera-
t i on of several o r g a n s a n d of m a n y g r o u p s of muscles . P a r t l y 
in i t i a t ed by a n ex te rna l s t imu lus or g r o u p of s t imul i , i t is also, 
seemingly , d e t e r m i n e d in p a r t , in a g r e a t e r degree t h a n reflex 
ac t ion , by i n t e r n a l f ac to r s wh ich cause uneasiness or dis t ress , 
m o r e or less m a r k e d , if t h e y do no t find t h e i r n o r m a l in-
s t inc t ive s a t i s f ac t ion . T h i s po in t , however , m a y be m o r e 
p ro f i t ab ly discussed in connec t ion w i th t h e conscious aspect of 
i n s t i nc t . I f , t h e n , we say t h a t reflex ac ts are local responses of 
t h e congen i t a l t y p e d u e to specialized s t imul i , while ins t inc t ive 
ac t iv i t ies are m a t t e r s of m o r e genera l behaviour , usual ly 

* Chapter I., Section Y. 
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involv ing a l a rge r measu re of cen t ra l (as opposed t o local or 
gangl ion ic ) co -o rd ina t ion , a n d due t o t h e more widely-spread 
effects of s t imul i in wh ich bo th ex te rna l and i n t e r n a l f ac to r s 
co-operate , we shal l p robab ly get as nea r as is possible to t h e 
d i s t inc t ion of which we are in search . B u t it m u s t be r e m e m -
bered t h a t t h e r e a re cases in which t he d i s t inc t ion can ha rd ly 
be m a i n t a i n e d . 

W e are n o w in a pos i t ion to define ins t inc t ive behaviour 
as compr i s ing those complex g r o u p s of co -o rd ina ted acts which 
are , on t he i r first occurrence , i ndependen t of e x p e r i e n c e ; 
wh ich t end t o t h e wel l -being of t h e ind iv idua l a n d t he pre-
servat ion of t h e race ; which arc d u e t o t h e co-opera t ion of 
ex te rna l a n d i n t e r n a l s t imul i ; wh i ch are s imilar ly pe r fo rmed 
by all t h e m e m b e r s of t h e same more or less res t r i c ted g r o u p 
of an imals ; b u t wh ich a re sub jec t t o va r i a t ion , a n d to sub-
sequen t modi f i ca t ion u n d e r t h e g u i d a n c e of experience. 

I I . —INSTINCTIVE BEHAVIOUR IN INSECTS 

Since ins t inc t ive b e h a v i o u r is, by def in i t ion , i ndependen t 
of experience, a n d since t h e an ima l s which act ins t inc t ive ly 
a r e also, in m a n y cases, ab le to act in te l l igent ly , it is clear 
t h a t , a p a r t f r o m he red i t a ry var ia t ions , we m u s t expect to find 
acqu i r ed modi f ica t ions of ins t inc t . As H u b e r said of bees, 
t he i r ins t inc t ive p rocedure o f t e n indica tes " a l i t t le dose of 
j u d g m e n t . " I t is, indeed, exceedingly difficult , as a m a t t e r of 
observa t ion , t o d i s t ingu i sh be tween he red i t a ry va r i a t ion a n d 
acqu i red modi f i ca t ion . F o r t h e role p layed by these two 
f ac to r s in a n y g iven behav iou r can on ly be de t e rmined if t h e 
whole l i fe-his tory of t he ind iv idua l be k n o w n , a n d if the re be 
oppor tun i t i e s fo r c o m p a r i n g it wi th t h e comple te l i fe-his tor ies 
of o t h e r m e m b e r s of i ts race. A n d th i s is seldom possible. 

These cons idera t ions m u s t be b o r n e in m i n d as we proceed 
t o a brief s t u d y of some of t h e in s t inc t ive modes of behav iour 
in insects . 

Dr . a n d Mrs . P e c k h a m ' s inves t iga t ions on t he in s t inc t s a n d 
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h a b i t s of t h e so l i ta ry wasps have been descr ibed in a vo lume * 
w o r t h y to be placed by t he side of F a b r e ' s " Souven i r s . " T h e i r 
descr ip t ions seem t o glow wi th t h e w a r m sunshine , a n d a r e 
r edo len t of t h e f r e s h air which a f forded t h e cond i t ions u n d e r 
wh ich t he observa t ions were conduc ted . W e can b u t r e g r e t 
t h a t , in ex t r ac t i ng f r o m the i r b r i g h t pages some of t h e sal ient 
fac t s , t h e n a t u r a l del icacy a n d g race of the i r t r e a t m e n t m u s t 
be lost. F o r we can only g ive t h e d r y skele ton wh ich t h e y 
h a v e c lo thed w i t h t h e flesh of l ively de ta i l . T h e y e n u m e r a t e 
t h e fo l lowing p r i m a r y modes of ins t inc t ive behav iour :— 

1. S t i n g i n g . 
2. T a k i n g a pa r t i cu la r k i n d of food . 
3. M e t h o d of a t t a c k i n g and c a p t u r i n g prey. 
4. M e t h o d of c a r r y i n g prey . 
5. P r e p a r i n g nes t , a n d t h e n c a p t u r i n g prey , or t h e 

reverse . 
G. T h e m o d e of t a k i n g prey in to t he nes t . 
7. T h e genera l style a n d locali ty of t h e nes t . 
8. T h e s p i n n i n g or n o t s p i n n i n g of a cocoon, a n d i ts 

specific f o r m w h e n one is made . 
W h e n t h e y o u n g Pelopceus emerges f r o m t h e pupa-case 

a n d g n a w s i ts way ou t of the m u d cell, wi th l imp a n d flaccid 
wings , it r e sponds to a t ouch by well-directed m o v e m e n t s of 
t h e a b d o m e n w i t h t h r u s t s of t h e s t ing , as pe r fec t as those of 
t h e adu l t . T h e r e is clearly n o o p p o r t u n i t y here f o r e i the r 
i n s t ruc t i on or experience t o a f fo rd a n y in te l l igen t gu idance . 
S t i n g i n g is an ins t inc t ive act . A n d it is a n act of wh ich grea t 
use is m a d e in t h e cap tu re of p rey which shall serve f o r food 
t o t h e y o u n g — i t has a biological end . B u t t h e wasps of 
d i f f e ren t species do no t have t o learn by experience w h a t prey 
t o a t t a c k . I t is by ins t inc t , too, t h a t t hey t a k e t h e i r p roper 
food-supp ly , one caterpi l lars , a n o t h e r spiders , a t h i r d flies or 
beet les . So deeply seated, indeed, is t h e hered i ta ry preference , 
t h a t no fly-robber ever t akes spiders , n o r will t h e c a p t u r e r of 
spiders c h a n g e t o caterpi l lars or beet les . Some keep to a few 

* " On the Habits and Instincts of the Solitary Wiisps," by George W. 
anil Elizabeth G. Peckham (1898). 

http://rcin.org.pl



species or gene ra , whi le Philanthus punctatus p reys chiefly or 
ent i re ly on bees of t he g e n u s Halictus. 

R o m a n e s * t h o u g h t t h a t the m a n n e r of s t i n g i n g a n d pa ra -
lyz ing the i r prey m i g h t " be jus t ly deemed the m o s t r e m a r k a b l e 
i n s t i nc t in t h e w o r l d . " Spiders , insects, a n d ca terp i l la rs a re 
s t u n g , he says, " in t h e i r chief ne rve-cen t res , in consequence 
of wh ich the v i c t ims a re n o t killed o u t r i g h t , b u t r ende red 
mot ion less ; t h e y are t h e n conveyed to a b u r r o w a n d , c o n t i n u -
i n g t o live in t h e i r para lyzed cond i t i on f o r several weeks, a re 
t h e n avai lable as food f o r t h e larvas when these a re b a t c h e d . 
Of course t h e e x t r a o r d i n a r y f ac t which s t ands t o be explained 
is t h a t of t h e precise ana tomica l , n o t t o say also physiological 
knowledge which appea r s t o be displayed by t h e insect in 
s t i n g i n g only t he ne rve -cen t re s of i ts p r e y . " E i m e r f t h o u g h t 
t h a t it " is abso lu te ly impossible t h a t t h e a n i m a l has a r r ived 
a t i ts hab i t o therwise t h a n by ref lec t ion u p o n t h e f ac t s of 
exper ience . " " A t t h e b e g i n n i n g , " he says, " s h e p robab ly 
k i l led larvae by s t i n g i n g t h e m anywhere , a n d t h e n placed t h e m 
in t h e cell. T h e b a d r e su l t s of th i s showed themse lves ; t h e 
larvaa put r i f ied be fo re t h e y could serve as food f o r t h e la rval 
wasps. I n t he m e a n t ime t h e m o t h e r wasp discovered t h a t 
t h o s e larvae wh ich she h a d s t u n g in pa r t i cu la r p a r t s of t h e 
body were mot ionless b u t still alive, a n d t h e n she conc luded 
t h a t larvse s t u n g in t h i s pa r t i cu l a r way could be kep t f o r a 
longer t i m e u n c h a n g e d as l iv ing mot ion less f o o d . " 

N o w , since these wasps, w h e n they have s tored t he i r nes t s 
a n d laid a n egg on one of t h e v ic t ims , close it u p once a n d fo r 
all , a n d t a k e no f u r t h e r in te res t in i t or i ts con ten t s , t h e r e 
seems 110 o p p o r t u n i t y , a t a n y r a t e in t h e exis t ing s t a te of 
m a t t e r s , fo r t h e acqu i s i t ion of t h a t exper ience on which E i m e r 
rel ied. B u t b o t h his exp lana t ion a n d R o m a n e s ' s d i f f icul ty a re 
based on t h e fo l lowing a s s u m p t i o n s : first, t h a t t he v i c t i m s 
a re ins t inc t ive ly or h a b i t u a l l y s t u n g in t h e chief ne rve -cen t r e s ; 
secondly , t h a t when t h u s s t u n g they are n o t kil led b u t r e m a i n 
para lyzed f o r weeks ; a n d th i rd ly , t h a t t h e marve l lous ly de f in i t e 

* " Mental Evolution in Animals," p. 299. 
t "Organic Evolution," translated by J. T. Cunningham, p. 280. 
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and delicate inst inctive behaviour is in direct re lat ion to t he 
un i form result of prolonged paralysis and consequent preserva-
tion of the food in the fresh state. But Dr. Peckham's careful 
observations and experiments show tha t , with the American 
wasps, the victims stored in the nests are quite as of ten dead 
as alive ; tha t those which are only paralyzed live for a vary-
ing number of days, some more, some less ; t ha t wasp larvae 
thrive just as well on dead victims, sometimes dried-up, some-
times undergoing decomposition, as on l iving and paralyzed 
prey ; tha t the nerve-centres are not s tung with the supposed 
uniformity ; and t h a t in some cases paralysis, in others death , 
follows when the victims are s tung in parts fa r removed f rom 
any nerve-centre. " We believe," he says, " t ha t the pr imary 
purpose of the s t inging is to overcome resistance, and to pre-
vent the escape of the victims, and tha t incidentally some of 
them are killed and others are paralyzed." 

I f , therefore, as will probably be shown to be the case, 
these conclusions are found to be generally t rue for this in-
teresting group of insects, the mystery of " the precise ana-
tomical, not to say also physiological knowledge which appears 
to be displayed " by these wasps tu rns out to be one of our 
own fabrication. I t melts away in the l ight of ful ler and 
more searching investigation. 

I t must no t be supposed, however, f rom what has been 
said, t ha t the behaviour in the act of s t inging is al together 
indefinite. On the contrary, each species proceeds in a rela-
tively definite manne r with some variation or modification of 
method. Philanthus pimctatus, for example, st ings the bees, 
on which she preys, under the neck, and the th rus t is a t once 
fatal . Dr. Peckham fu r the r notes t ha t he was only suc-
cessful in ge t t ing the wasps to st ing when they were hun t ing ; 
those tha t had not yet begun to store the nests paid no 
at tent ion to the bees. This is an example of t ha t internal 
factor to which reference was made in the last section. 
Marchal observed t ha t Cerceris ornata runs the end of her 
abdomen along the under surface of the thorax of the bee, and 
delivers her thrus t a t the division of the segments—tha t is, 
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where t h e s t i n g can en te r . T h e ac t ion does n o t imply a n y 
physiological knowledge . I n gene ra l she beg ins a t t h e neck . 
Spiders are usual ly , b u t n o t always, s t u n g on t h e ven t r a l 
surface . T o give b u t one more example , D r . P e c k b a m ob-
served in t h r e e cases t h e procedure of Ammophila urnaria 
which preys on ca terp i l la rs , a n d o f t e n , a f t e r s t i n g i n g , bi tes t h e 
neck in several places, t h i s process be ing t e r m e d malaxa t ion . 
I n t h r ee observed cap tu res , all t h e ca te rp i l l a r s b e i n g of t h e 
same species a n d a l ike i n size, t h e t h r u s t s were g iven on t h e 
ven t r a l su r f ace nea r t h e midd le line, b e t w e e n t h e segments . 
I n t h e f irst , seven s t i n g s were g iven a t t h e ex t r emi t i e s ( the re 
be ing t h i r t e e n segmen t s ) , t he midd le s e g m e n t s b e i n g l e f t 
u n t o u c h e d , a n d n o malaxa t ion was prac t i sed . I n t h e second, 

Fia. 11.—Solitary Wasp stinging Caterpillar (after Peckbam). 

seven s t i n g s were aga in given, b u t in t he an t e r io r a n d m i d d l e 
segments , fol lowed by s l igh t m a l a x a t i o n . I n b o t h these cases 
t he f i rs t t h r e e t h r u s t s were in de f in i t e order , b e h i n d t he t h i r d , 
t h e second, a n d t h e first s e g m e n t s successively. I n t h e case 
of the t h i r d ca te rp i l la r , only one t h r u s t was g iven , be tween t h e 
t h i r d a n d f o u r t h s e g m e n t s — t h a t is t o say, in t h e pos i t ion of 
t h e first s t a b in t h e o t h e r cases ,—and a f t e r t h i s one t h r u s t 
t he r e was p r o l o n g e d ma laxa t ion . Of fifteen s tored ca te rp i l l a r s 
examined , some lived only t h r ee days, o the r s a l i t t l e longer , 
while a f ew showed s igns of l i fe a t t he end of a f o r t n i g h t . I n 
more t h a n one ins tance t h e second of t h e two ca te rp i l l a r s 
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s to red in each nes t d ied a n d became discoloured be fo re t h e 
f i rs t one was en t i re ly ea ten . T h e la rva u n d e r sueli c i r c u m -
s tances ate it w i th good appe t i t e , a n d t h e n spun i t s cocoon as 
if n o t h i n g unp leasan t h a d occur red . 

T h e mode of c a r r y i n g t h e i r booty is i n t he se wasps in-
s t inc t ive , and relat ively u n i f o r m . Ammophila urinaria g r a s p s 
t h e caterpi l lar , nea r t h e an t e r i o r end , in her mandib les , a n d 
carr ies or d rags it b e n e a t h h e r legs, w a l k i n g f o r w a r d s . I t is 

FIG. J 2.—Solitary Wasp dragging a Caterpillar to its Nest (after 
Peckham). 

general ly b u t n o t a lways wi th t h e v e n t r a l su r face u p p e r m o s t . 
Pompilus t akes hold of her sp ider anywhere , b u t always d r a g s 
i t over the g r o u n d , w a l k i n g backwards . Oxybelus clasps he r 
fly w i th he r h i n d legs ; Bembex w i th t he second pai r . E a c h 
works a f t e r he r own fash ion in a way t h a t is re la t ively u n i f o r m 
f o r each species. 

T h e genera l s tyle of t h e nes t , i t s m o d e of cons t ruc t i on , a n d 
i ts m e t h o d of closure, a re a lways p e r f o r m e d , says D r . Peck -
h a m , by each species in a s imi la r m a n n e r , n o t indeed in 
c i r cums tan t i a l de ta i l , b u t q u i t e in t h e same way in a b road 
sense. V a r i a t i o n or modi f i ca t ion is a lways p resen t , b u t t h e 
t e n d e n c y to d e p a r t f r o m a nes t of a g iven type is n o t ex-
cessive. Some d i g in t h e g r o u n d cu rved tunne l s , w i th or 
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without one or more chambers. Others bore in to decaying 
wood ; others use straws, or make tunnels in bramble stems ; 
while the mud-daubers build cells in which to store the 
food and lay the egg. This is sometimes deposited on the 
first, sometimes on the last, sometimes on some intermediate 
victim, bu t generally in much the same place and position. 
Ammophila, fo r instance, lays it on the side of the sixth or 
seventh segment—that is to say, in about the mid position. 

Some species first capture their prey, and then make the 
nest in which it is to be entombed. Others first prepare the 
nest, and then carry or drag their prey to i t—often f rom con-
siderable dis tances—quite irrespective of what seems to us 
the more appropriate method of the two under the part icular 
circumstances of the case. And the way in which the vict im 
is dragged into the nest is similarly a mat ter of inheritance. 
Each way is characterist ic of the species concerned, and would 
be an impor tan t par t of any definition of the animal based 
upon its modes of behaviour. For example, a Sphex places 
her grasshopper just a t the entrance of the nest, which she then 
enters herself before dragging in her prey by the antennae. 
When the wasp was in the hole, Fabre moved the victim a 
little way o f f ; the wasp came out, brought the grasshopper to 
the entrance as before, and went in a second t ime. This was 
repeated about fo r ty times, each t ime with the same result, 
unti l the patience of the naturalist was exhausted, and the 
persistent wasp took her booty in af te r her appropriate fashion. 
She must place the grasshopper close to the opening ; she 
must then descend and examine the nest, and, a f te r tha t , must 
drag it down. No th ing less than the performance of these 
acts in a certain order satisfies her instinctive impulse. 

I n a private letter, f rom which he kindly allows me to 
quote, Dr . Peckham says : " We have recently made some 
experiments on this wasp (Sphex ichneuinonea). First we 
allow her to carry in her prey undis turbed, to see how far she 
was fa i th fu l to the tradit ions of her ancestors, and to observe 
her normal methods. On the next day, when she had placed 
her grasshopper jus t at the opening of the nest, and while she 
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was below, we drew it back to a little distance. She came out , 
and we both repeated our operations fou r t imes—she r u n n i n g 
down into the nest , always af ter ge t t ing the grasshopper in to 
position, and we as regularly drawing it away. The fifth 
t ime she changed her plan, seized it by the head and backed 
in to the nest with it . The next day, at the fou r th trial, she 
straddled it and walked head first into the nest with i t ; and 
on the f o u r t h day, at the eighth t r ial , she backed in with it as 
on the second day." These interest ing observations show 
tha t the wasp has sufficient intelligence to modify her pro-
cedure in accordance with an unwonted situation. T h e 
" consecutive necessity," as it has been termed, has a potent 
influence, bu t is no t absolute. 

Fabre notes a case of similar consecutive necessity in the 
case of the mason bee, Chalicodoma. If while a bee is pro-
visioning its nest with honey and pollen the structure be 
destroyed, she sometimes breaks open a completed cell, and, 
having done so, goes 011 bringing more provision, though the 
cell already contains a sufficient store of food ; and only when 
she has completed the superfluous s tor ing does she deposit her 
egg and seal up the cell. So, too, when the cell is removed 
in an early stage of construction, and another completed cell 
already partially stored is substi tuted, the bee, instead of simply 
adopt ing the new cell, goes on bui lding unt i l the cell is as 
much as one-third beyond the usual h e i g h t ; then, and not till 
then , does she proceed in due course to the next stage of the 
instinctive procedure, the provisioning of the cell. 

F r o m our general knowledge of animal nature, we should 
expect to find parasitic forms ready to take advantage of the 
material stored by such insects as t he solitary wasps and the 
mason bees. I t is said tha t Chalicodoma provides nourishment 
to the larva3 of some sixteen unbidden guests. A parasitic 
bee (Stelis nasuta) breaks open a closed cell, and, af ter deposit-
ing its eggs, seals it up again wi th mor tar . Since her eggs 
and larvae develop more rapidly t han those of the mason bee, 
they are first served with the store of provision, while the 
r igh t fu l owner is done out of its inher i tance. By a curious 
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act, of what appears to us like re t r ibut ive justice, these para-
sitic larvte sometimes fall a prey to another parasite, also a 
hymeuopterous insect named Monodontomerus, t he larva? of 
which prey on the young of bo th bees. Another genus of the 
same family, Leucopsis (Fig . 13, F), also succeeds in piercing with 
its ovipositor, at a suitable spot, the walls of the Chalicodoma 
cell, and suspends its curious hooked egg (Fig. 13, G) 011 the 
delicate cocoon within which the chrysalis lies. Fabre found 
in some cases as many as five of these parasitic eggs on a single 
cocoon. Bu t he never found more than one larva in any cell 
t ha t he examined. T h e following is an epitome of his con-
clusions and inferences. F rom the parasitic egg is hatched a 
minute arched grub, with relatively large head and mandibles, 
and provided with a number of bristles, which aid it in pro-
gression (Fig. 13, H). I t does not, however, a t once at tack the 
bee larva, but makes a series of excursions, the object of which 
is to reach and destroy any other parasitic eggs. This was 
not actually observed, but the eggs were found to have been 
destroyed, and there was seemingly 110 other means of destruc-
tion under the conditions maintained. The larva, th is done, 
changes its skin and takes on a new form, dest i tute of bristles, 
with a very small head and minute mandibles (F ig . 13, 1). 
I n this new form it at tacks the Chalicodoma larva, making 
a very small incision, th rough which the juices of the host 
are transferred to the guest without fur ther i n ju ry to the 
grub . I t is interesting to note that , if the facts are accurately 
described and the inferences are correct, there are associated 
with two types of inst inctive behaviour two distinct types 
of s t ructure. The creature can have no conscious control 
over its s t ructural development, and there is no ground for 
assuming tha t it has any control over its instinctive behaviour. 

T h e specialization of s t ructure and of instinctive behaviour, 
in accordance with a definite sequence of life-conditions, is 
even more remarkable in another of the many parasites which 
Chalicodoma unwitt ingly labours to nourish. This t ime it is 
a fly (Argyromwba ) , which lays a minute egg 011 the outside 
of the cell. F rom this egg is hatched a slender threadlike 
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FIG. IB.—Insect Larvae, A, B, of Sitaris ; c, D, E, of Argyromaba ; G, H, I, 
of Leucopsi*: F, imago of Leucopsis (after Fabre) 
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worm, barely one-twentieth of an inch in length (F ig . 13, c). 
I t has three pairs of longish bristles near the anterior end, and 
a single yet longer pair at the hinder extremity. These aid 
i t in creeping over the wall of the cell. I t s small head is 
armed with short , stiff bristles. For many days it wanders 
over the surface of the cell, insert ing its bristly head into each 
minute cranny and crack. Throughout this long period it 
has never a bite nor sup. Probably many of them never 
succeed in f inding a crevice by which they can effect an 
entrance, but those tha t do manage to wriggle in undergo a 
change, lose their bristles, and develop a minute suctorial 
mouth , th rough which the contents of the larva are absorbed 
into the i r swelling bodies (Fig . 13, D). When ful ly grown 
they are quite helpless, and unable to get out from the cell in 
which they are now imprisoned. For months they lie quiescent, 
bu t in the succeeding spring they pass into a pupal condition 
very different f r o m tha t of most flies. T h e relatively large 
head is armed with strong spines ; the middle region bears 
bristles directed backwards ; the posterior end has short spines 
(Fig. 13, E). F ix ing itself to the interior of the cell by the 
lat ter , it strikes with its armoured head repeated blows on 
the walls of its prison unt i l a breach is a t last made, and 
sufficiently enlarged to form a suitable exit. Then the pupa-
skin bursts, and the imago insect emerges and flies off. At 
each stage of life there is the closest relation between s t ructure 
and behaviour, and each is equally adapted to a biological end 
of which the creature has never had an opportunity of ga in ing 
any experience. 

Exceedingly mult ifarious are the ways in which insects 
thus provide for the fu ture of young they will never see. 
Antherophagus lives in flowers, and is believed to seize with its 
mandibles humble bees, which then unwit t ingly bear the 
parasit ic beetle to the nests in which alone the larvae have 
been found. The larvse of our common oil-beetle (Meloe) are 
parasit ic on the bee, Anthopliora. I t deposits its ten thousand 
eggs without observable discrimination ; but the active young 
larva instinctively seizes and attaches itself to any hairy object. 

G 
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Thousands must go astray. They have been found on hairy 
beetles, flies, and bees of the wrong genus. Some, however, 
become thus attached to the one suitable species, and are con-
veyed by the Anthophora to her nest, where they promptly eat 
the egg she lays. I t is not difficult to picture to one's self how 
this incompletely evolved inst inct might be fu r the r perfected 
by na tura l selection, th rough the survival of those females 
which laid their eggs in t he haunts of the bee-host. And 
such an advance in inst inctive behaviour is seen in another 
and rarer beetle—Sitaris. H e r eggs are laid in August near 
the entrance to a nest of the Anthophora. I n September they 
hatch to f o rm larvae, which hibernate in groups till the following 
spring. Then they become active (F ig . 13, A), and a t tach 
themselves to hairy objects. Being near the Anthophora nest, 
there is an increased chance of their fas tening upon this bee. 
The chance is still fa r f rom good, for if this were so, we should 
not find tha t the Sitaris laid as many as two thousand eggs. 
Still, on these grounds, we may presume tha t its chance of 
survival is about five times as good as tha t of Melo'e, which 
lays ten thousand eggs. T h e larva is said generally to at tach 
itself to a male bee, which is hatched earlier than his mate, 
and to pass on to the female a t the nupt ia l period ; bu t in any 
case it eventually slips on to the egg tha t she lays. This 
forms the food of t he larva dur ing the remainder of this stage 
of its existence. I t then moul ts and assumes a new form, 
capable of feeding on the honey (Fig . 13, B) ; and, a f te r fu r the r 
changes, becomes a pupa, and then assumes the imago condition. 

I n these cases the advantage is wholly on the side of the 
parasite. Bu t there are cases of close relationship between 
insects and flowering plants where the instinctive behaviour 
gives rise to reciprocal benefit . The Yucca is a genus of 
American Liliaceous plants, wi th large pale sweet-smelling 
flowers ; and these are dependent fo r ferti l ization on the 
instinctive behaviour of a small straw-coloured moth of the 
genus Pronuba. J u s t when the Yucca plant blossoms in 
t he summer, the moths emerge f rom their chrysalis cases. 
They m a t e ; and the female then flies to a flower, collects a 
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pellet of pollen f r o m t h e a n t h e r s , proceeds to a n o t h e r flower, 
pierces t he pis t i l wi th her s h a r p oviposi tor , lays he r eggs 
a m o n g t h e ovules, a n d f inal ly d a r t i n g to the s t i g m a s tuf fs t h e 
pollen pellet i n t o its f u n n e l - s h a p e d ex t remi ty ( F i g . 14). If 

a t t r a c t ed to t h e flower by s igh t ^ 
or smell , we do no t know. A n d FIG. 14.—Yucca Flower and 
w h e t h e r t he male f inds t h e female , 
in t h e case of t h e Yucca m o t h , t h r o u g h scent , we are n o t 
in a posi t ion t o s ta te wi th c e r t a i n t y . I t has, however , been 
shown t h a t in ce r t a in m o t h s * some odour e m i t t e d by t he 
female is the a t t r ac t ive s t imu lus , a f fec t ing sense-organs s i tua t ed 
on t h e antennas of the male . T o females conf ined in an opaque 
vessel over t h e m o u t h of which gauze was t ied, t h e males came 
in n u m b e r s ; b u t when a clear glass vessel was inve r t ed , a n d 
sand was packed r o u n d t he m o u t h , so as to p r e v e n t t h e escape 
of air f r o m the in te r io r , no males came, t h o u g h t h e impr i soned 
females were clearly visible. If t h e antennae of t h e males were 
e i the r removed or coa ted w i t h shellac t he m o t h s fa i led to 
no t ice t he females even w h e n close to t h e m . I n w h a t way the 
in tac t male is made aware of t h e d i rec t ion f r o m which t he 
scent comes, we do n o t k n o w — p o s s i b l y by d i f f e ren t i a l s t imula -
t i on in t h e a n t e n m e , t h e m o t h ins t inc t ive ly t u r n i n g in t he 
d i r ec t ion of g rea te r s t i m u l a t i o n . I t will be seen, t he re fo re , 
t h a t in t h e case of t he b e h a v i o u r of t h e Y u c c a m o t h — 
behaviour which is essent ia l t o t h e biological e n d of repro-

* See A. G. Mayer " On the Mating Instinct of Moths." Ann. and 
Mag. of Nat. Hist., ser. 7, vol. v., Feb., 1900, p. 183. 

t he flower b s n o t t h u s fer t i l ized 
t he ovules do n o t d e v e l o p ; a n d 
if t h e ovules do n o t deve lop t h e 
g r u b s which are h a t c h e d f r o m t h e 
m o t h ' s eggs die of s t a r v a t i o n . 
T h e r e are e n o u g h ovules to supp ly 
food to t h e g rubs , a n d leave a 
balance to con t inue t h e race of 
Yuccas . 

W h e t h e r t h e female m o t h is 
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d u c t i o n — t h e r e is m u c h de ta i l conce rn ing which we are 
i g n o r a n t . B u t fo r our p resen t purpose t he i m p o r t a n t po in t to 
not ice is t h a t t h e p rocedure of t h e female c a n n o t be d u e t o 
imi ta t ion ; n o r can i t be t h e ou tcome of individual ly acqui red 
exper ience ; fo r t h e m e t h o d of p rocedure is no t g radua l ly 
l ea rn t , b u t is carr ied ou t w i thou t appa ren t hes i t a t ion t he f irst 
a n d only t i m e t he app rop r i a t e occasion p re sen t s i tself . N o t 
only does t h e m o t h t ake no heed of he r g rubs , b u t t h e y are so 
placed t h a t she could n o t in any case ascer ta in by observat ion 
t h a t only if t h e ovules a re fe r t i l i zed do he r o f f sp r ing t h r i v e . 
She canno t possibly k n o w wha t effect t he s tuf f ing of t h e pollen 
on to t he s t i gma exercises, or indeed whe the r it have a n y effect 
a t all. A n d yet gene ra t ion a f t e r genera t ion these m o t h s collect 
t h e pol len f r o m t h e a n t h e r s a n d bear it t o t h e s t igma . Spence 's 
words " w i t h o u t knowledge of the end in view " a re amply 
just i f ied in th i s case, as in o ther cases of typical ly ins t inc t ive 
behav iou r . 

I I I . — T H E INSTINCTIVE BEHAVIOUR OF YOUNG BIRDS 

Since i t is easy to h a t c h b i rds of m a n y species in an 
incuba to r , a n d t o rea r t h e m u n d e r condi t ions which n o t only 
a f ford fac i l i t ies fo r observat ion b u t exclude p a r e n t a l in -
f luence, t h e i r s tudy has special advan tages . One can wi th 
some app roach to accuracy d i s t ingu i sh t h e ins t inc t ive f r o m 
t h e acqu i r ed fac to r s in the i r behav iour .* 

T h e callow y o u n g of such b i rds as pigeons, jays, a n d 
t h r u s h e s a re ha t ched in a helpless cond i t ion , a n d requ i re 
cons t an t a n d ass iduous m i n i s t r a t i o n t o t h e i r e l emen ta ry 
o rgan ic needs. Most of the i r ins t inc t s a re of t h e defe r red 
type . B u t pheasants , plovers, moor- l iens , domest ic chicks, 
and duck l ings , with m a n y others , are ac t ive soon a f t e r b i r t h , 
a n d exh ib i t powers of complex co-ord ina t ion , w i th l i t t le or 
n o prac t ice of t he necessary l i m b - m o v e m e n t s . T h e y walk 

* Some of the observations on which the summary of results piven in 
this section are founded are presented in some detail in " Habit and 
Instinct," pp. 29-100. 
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;and ba lance t h e body so soon a n d so well as t o show us t h a t 
t h i s mode of p rocedure is congeni ta l , a n d has n o t to be 
g radua l ly acqu i red t h r o u g h t h e gu idance of exper ience . 
Y o u n g wa te r -b i rd s swim wi th nea t a n d o rder ly s t rokes t h e 
very first t ime t h e y are gen t ly placed in w a t e r . E v e n l i t t le 
chicks a day or t w o old can swim well. D r . T h o r n d i k e , who 
draws a t t e n t i o n to th i s fac t ,* appears t o accep t t h e view, 

FIG. 15.—Newly-hatched Chick swimming. 

sugges ted by D r . B a s h f o r d Dean , t h a t t h e m o v e m e n t s a re n o t 
those of s w i m m i n g b u t only of r u n n i n g . I have ca re fu l ly 
wa t ched t he ac t ion t h r o u g h t h e glass walls of a t a n k a n d 
c o m p a r e d it w i th t h a t of a y o u n g moor -hen . I n t h e t w o cases 
it is qu i t e s imilar in type, a n d t h e type appears t o be d i f f e r e n t 
f r o m t h a t of r u n n i n g , t h o u g h i t is pe rhaps h a r d t o d i s t i n g u i s h 

* Psychological Review, May, 1899, p. 286. 
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t he two. I n any case, the h a n d over hand act ion is well 
co-ordinated, and is very dif ferent f rom a mere excited s t ruggle . 
Chicks twenty-six hours old taken s t ra ight f r o m the incuba tor 
drawer, before they had t aken food, made directly for the side 
of the t ank and tr ied to scramble out. They gradual ly sank 
deeper through the wet t ing of the down, b u t could keep afloat 
fo r f r o m two to three minutes . I have made observations on 
chicks of various ages f r o m twenty- four hours t o a mon th , a n d 
find in all cases similar results ; bu t with the older birds t h e 
flapping of t he wings and more vigorous act ion cause them to 
get water-logged more rapidly. There is some apparent distress 
with cries ; but less t han one migh t expect under the c i rcum-
stances. Fo r the purposes of the above i l lustrat ion M r . 
Charles Whymper had before h im a sketch I made of t h e 
leg-action, and ins tantaneous photographs of the chicks 
swimming for which I am indebted to my colleague Mr . 
George Brebner . I have not observed the behaviour of a n 
adul t hen when placed in the water. Dr . T h o r n d i k e says, 
" t h e r e is no vigorous ins t inct to s t r ike out toward t h e 
shore ," she " w i l l float about aimlessly fo r awhile and only 
very slowly reach the shore ." B u t Mrs. Fos te r Wood in forms 
me t h a t she has seen a hen leap in to a pond a f t e r her brood of 
duckl ings and swim to the o ther side, a dis tance of twen ty 
fee t . 

Diving, in water-birds, is also an inst inct ive mode of 
behaviour ; and this is obviously a more difficult procedure 
t h a n swimming, one f u r t h e r removed f r o m reflex act ion. 
And careful observations have placed beyond quest ion the fac t 
t h a t f l ight is also instinctive. A swallow, for example, taken 
f r o m the nest under condit ions which made it practically 
certain t h a t it had never yet t aken wing, exhibited guided 
flight, and a t tempted to al ight on a suitable ledge. Of course 
flight is generally a deferred inst inct , and is no t per formed 
unt i l t he wings have reached a suitable s ta te of development . 
A n ins t inc t ive response, which may perhaps be regarded as 
one of i ts initial stages, is seen in qui te young chicks. If 
placed in a basket, and rapidly lowered the re in t h r o u g h a foot 
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or two, t l ie ch i ck will ex tend i ts sk inny a n d scarcely f e a t h e r e d 
wings. B u t t h o u g h , f r o m t h e usua l condi t ions of deve lopmen t , 
f l ight in b i rd s is a defer red ins t inc t , yet in except iona l cases 
it m a y b e conna te . T h e mound-bu i lde r s (Megapodes) of t h e 
Aus t r a l i an reg ion are ha tched f r o m la rge eggs in w a r m e a r t h 

Dr. R. Bowdler Sharpe's " Wonders of the Bird World.'-) 

or sand , a u d a re no t t ended by t h e pa ren t s . So well fledged 
are these b i rds t h a t t hey can fly t he day t h e y emerge f r o m t h e 
egg . Dr . Worces t e r , while d i g g i n g in one of t he i r m o u n d s , 
m a d e an unsuccessfu l a t t e m p t to seize one wh ich was newly 
h a t c h e d ; b u t it flew several rods i n t o t h i c k b r u s h , a n d th i s 
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no twi ths t and ing the fac t t h a t it had probably never before 
seen the l ight of day. 

I t mus t no t be supposed tha t , in adducing fl ight as an 
example of inst inct ive behaviour in birds, we are contending 
t h a t i t is th i s and no th ing more th roughou t life. T h e inference 
to be d rawn f r o m the fac ts of observation is r a t h e r t h a t 
ins t inct provides a general g round plan of behaviour which 
intel l igent acquisi t ion, by enforcing here and checking there, 
perfects and guides to finer issues. Few would contend t h a t 
t h e consummate skill evinced in fully developed flight at i ts 
best, t h e hu r t l i ng swoop of t he falcon, the hover ing of t he 
kestrel , the wheeling of swif ts in the summer air, t h e rapid 
da r t and sudden poise of the h u m m i n g bird , the easy sweep 
of t h e sea-gull, the downward glide of the s t o r k — t h a t these 
are, in all the i r exquisite perfection, instinctive. A rough b u t 
sufficient outl ine of action is heredi tary ; bu t t he mani fo ld 
graces and delicacies of perfected flight are due to intel l igent 
skill begot ten of practice and experience. 

The re are many li t t le idiosyncracies and special t r a i t s 
of flight which are probably ins t inct ive—such as enable an 
orni thologis t or a sportsman to recognize a flying bird f rom 
a distance. A n d the same is t rue of o ther modes of behaviour. 
T h e observer of young birds cannot fai l to no te and to be 
impressed by many of these. T h e way in which a li t t le moor-
hen uses its wings in scrambling up any rough surface is very 
character is t ic ; so, too, is the manner in which a guinea-cliick 
r u n s backwards and then sideways at a r i g h t angle when 
one a t t empt s to catch h im. If suddenly s tar t led, moor-hens 
and chicks scat ter and hide ; plovers drop and crouch with 
the i r chins on the ground ; pheasants s tand motionless and 
silent. Knowledge of the ways of birds enables one to predict 
with tolerable accuracy how each kind will behave under given 
circumstances. T h a t t he actions are always precisely alike 
cannot be said with t r u t h ; bu t t ha t the behaviour is so 
relatively defini te as to be readily recognizable can be con-
fidently asserted. T h a t a moor-hen will flick its tail, t ha t 
a chick will dust itself in the sand, t h a t pheasants and 
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par t r idges will scratch the ground, t h a t a jay will go t h r o u g h 
cer ta in act ions in the bath , t h a t t he preening of t h e down will 
be carried out in par t icular ways—moor-hens, fo r example, 
wr inging out the water in a peculiar m a n n e r , — a n d tha t all these, 
and many other modes of behaviour, will be presented in 
relatively definite ways : all these are, t o borrow the phrase of 
Dr. Peckham's , so characteris t ic of the several g roups of birds, 
t h a t they would be an impor t an t par t of any definit ion based 
upon behaviour . A n d there can be no quest ion t h a t they are 
ins t inct ive. They may indeed seem trivial and commonplace, 
scarcely wor thy of special note ; bu t they serve t o show in 
how m a n y details organic heredi ty lays the f o u n d a t i o n for 
f u t u r e behaviour, and affords groups of da ta for effective 
consciousness to utilize. 

To show the instinctive na ture of such behaviour , the fol-
lowing examples will suffice. One of a ba t ch of moor-hen 
chicks showed once, and once only, when a week old, an in-
cipient tendency to bathe in the shallow t in of water which 
was placed in thei r run , bu t soon desisted ; nor was the action 
repeated, t h o u g h he and the others en joyed s t and ing in the 
wTater. F ive weeks later one of the ba tch was t a k e n to a beck. 
H e walked quietly t h rough the comparat ively still water near 
t he edge ; bu t when he reached t h e par t of t h e s t ream where 
it r an swif t ly and broke over the pebbles, he stopped, ducked, 
and took an elaborate ba th , d ipp ing his head well under , 
flicking the water over his back, ruffl ing his feathers , and 
behaving in a most characterist ic manner . Each day there-
a f t e r he did the same, with a vigour t h a t increased u p to the 
t h i rd morning , and then remained constant . T h e same bird 
some weeks later was swimming in a na r row p a r t of t he 
s t ream, wi th steep banks 011 either side, when he was f r i gh t ened 
by a rough-hai red pup . Down he dived, fo r t he first t ime in 
his life ; and a f te r a few seconds his head was seen to appear, 
jus t peeping above the water beneath t h e bank . 

T e n days af ter receiving two nest l ing jays I placed in the i r 
cage a shallow t in of water . They took no notice of it , 
hav ing never seen water before ; for they were fed chiefly on 
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sopped food. Present ly one of them hopped into it , whether 
a t t rac ted by the water or by accident it is difficult to say, 
squa t ted in it bending his legs, and at once fluttered his f ea the r s , 
as such b i rds do when they bathe, though his breast scarcely 
touched the water . The o ther seized the t in in his bill, a n d 
t h e n pecked at the water, t hus wet t ing his beak. He , too , 
fluttered his feathers in a similar fashion, t hough he was outs ide 
t h e t i n and no t in the water a t all. A little later the f irst 
again en te red the t in , and dipped his breast well into t h e water ; 
th i s was followed by m u c h fluttering and splashing. T h e 
bird took a good bath, as did the other shortly a f te rwards , 
a n d then spent half an hour in a thorough grooming , w i th 
m u c h fluttering of the wings, t he crest feathers being con-
s tant ly raised and lowered, expressive of an emotional s tate . 

Now, in these cases it would be impossible to say whether 
t h e behaviour was carried out in the manner characterist ic of 
t h e species, pr ior to experience and independent of imi ta t ion , 
011 the basis of mere casual and chance observation. Bu t in 
these cases t h e whole life-liistory of the individuals concerned 
was k n o w n ; and it can be asserted with confidence tha t t he 
behaviour was heredi tary, and not acquired by any gradua l 
process of learning. Moreover, in each case there seemed to 
be such evidence as observation can afford, t h a t in ternal 
emot iona l fac tors co-operated wi th the direct external s t imuli 
in d e t e r m i n i n g the na tu re of the behaviour. W h e t h e r such 
act ions so f a r contr ibute to the well-being of the individual as 
to be of decisive advantage it is difficult to say. Some would 
contend t h a t ba th ing is practised by birds merely for t h e 
pleasure it seemingly affords ; others would urge t h a t it is a 
means of ge t t ing rid of troublesome and presumably h u r t f u l 
parasites, to the a t tacks of which birds are peculiarly subjec t . 

One of t he most remarkable inst incts of young birds is 
t h a t of t h e cuckoo, which ejects eggs and nest l ings f r o m t h e 
home of its fos ter -parent . Mrs. H u g h B lackburn found a nest 
which con ta ined two meadow-pipits ' eggs, besides t h a t of a 
cuckoo. On a later visit " the pipits were f o u n d to be 
ha tched , b u t not the cuckoo. At the next visit, which was 
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a f t e r a n in te rva l of f o r t y - e i g h t hours , we f o u n d t h e y o u n g 
c u c k o o alone in t h e nes t , a n d b o t h t h e y o u n g p ip i t s l y ing 
d o w n t h e b a n k , a b o u t t e n inches f r o m t h e m a r g i n of t h e nes t , 
b u t q u i t e lively a f t e r b e i n g warmed in t h e h a n d . T h e y were 
r e p l a c e d in t he nes t beside t h e cuckoo, which s t r u g g l e d a b o u t 

FIG. 17.—Young Cuckoo ejecting nestling Meadow Pipit. (From Mrs. 
Hugh Blackburn's sketch in " Birds from Moidart.") 

u n t i l it go t i ts back u n d e r one of t h e m , when it c l imbed b a c k -
w a r d s direct ly u p t h e open side of t h e nes t , a n d h i t c h e d t h e 
p i p i t f r o m its back o n t o the edge. I t t h e n s tood qu i t e u p r i g h t 
011 i t s legs, which were s t radd led wide a p a r t , w i t h t h e claws 
f i r m l y fixed ha l fway down t h e ins ide of t h e nes t , a m o n g t h e 
i n t e r l a c i n g fibres of wh ich t he nes t was woven, a n d , s t r e t c h i n g 
it;s w ings a p a r t a n d backwards , it elbowed t he p ip i t f a i r l y over 
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I t h e m a r g i n , so f a r t h a t i t s s t rugg les t o o k it down t h e b a n k 
instead of back i n t o t h e nes t . As i t was g e t t i n g late, a n d the 
cuckoo d id n o t immedia te ly set t o work on t h e o ther nes t l ing , 
I replaced t he e jec ted one a n d wen t h o m e . O n r e t u r n i n g 
nex t day, b o t h nes t l ings were f o u n d dead a n d cold, ou t of the 

j ne s t . " * H e r e we have a def in i te accoun t by a n eye-witness, 
w h o ske tched t he y o u n g cuckoo, wh ich was n a k e d , b l ind , a n d 
could scarcely ho ld u p i ts head . A n d he r account , itself con-
firmatory of t h a t g iven by J e n n e r in 1778, is conf i rmed by t h a t 
of D r . J o h n H a n c o c k , f who wi tnessed t h e e j ec t ion of a fledg-
l ing hedge-spar row, wh ich " was p u t over t h e edge of t h e nest 
exact ly as i l lus t ra ted by Mrs . B l a c k b u r n . " T h e p rocedure is 
unques t ionably ins t inc t ive . 

The sounds uttered by young birds are sufficiently definite 
to be readily recognized and are susceptible of classification. 
In domestic chicks at least six notes may be distinguished. 
First the gentle " peeping " note, expressive of contentment. 
A further low note, a double sound, seems to indicate extreme 
satisfaction and pleasure. Very characteristic and distinct is 
the danger-note—a sound difficult to describe, but readily 
recognized. If a humble-bee, a black-beetle, a big worm, a 
lump of sugar—anything strange and largish—be thrown to 
the chicks, this danger-note is at once heard ; and it serves 
to place others on the alert, though this is perhaps the out-
come of experience. Then there is the cheeping sound, 
expressive apparently of a state of mild dissatisfaction with the 
present state of affairs. I t generally ceases when one throws 
some grain, or even stands near them. Extreme dissatisfaction 
is marked by a sharper, shriller squeak, when one seizes them 
against their inclination. Lastly, there is the shrill cry of 
greater distress, when, for example, their swimming powers are 
subjected to critical examination. With pheasants a gentle, 
" peeping " note of contentment, a shriller cry of distress, and 
a danger-note, genetically like, but specifically distinct from, 

* " Birds from Moidart and Elsewhere," p. 107. Edinburgh : Douglas. 
f Transactions of Northumberland and Durham Natural History Society, 

vol. viii., p. 213. 
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t ha t of the chick, are early different iated. T h e complaining 
note of t he par t r idge is u t te red six or seven t imes in quick 
succession, followed by a pause. T h e note of t h e plover is 
high-pi tched, and much like the famil iar cry of t he adu l t bird, 
to which it owes its popular name of " peewi t . " So, too, t he 
guinea-fowl in down ut ters f r o m the first notes qui te charac-
terist ic of i ts k ind, while its danger -no te is not unl ike t h a t of 
the chick or pheasant . T h e p ip ing of duckl ings is compara-
tively monotonous , and there does no t seem to be a definite 
danger-note . W i t h moor-hen chicks, even 011 the first day, 
two notes are well-marked—a call-note, lower in pi tch t han 
tha t of the chick, and ra ther harsh and raucous, and a " tweet, 
t w e e t " of pleasure, someth ing like the contented note of a 
canary. La ter , five or six notes are different iated, t he most 
character is t ic of which is the harsh " c r e k , c rek ," when the little 
b i rd is f r o m any cause excited. I t is u t te red in a crouching 
a t t i tude , with head th rown back and wings held outwards and 
forwards , waving to and f ro in a very character is t ic manner . 
T h a t th is has suggestive value for o ther moor-hen chicks is 
shown by its dist inctly infectious e f f e c t ; if one bird has cause 
to u t t e r the note and s t r ike the a t t i tude others follow suit. 
While clearly inst inct ive in the i r mode of occurrence, while 
they seem to show well the co-operation of an in te rna l emo-
t ional factor , their biological value seems to lie in the i r sug-
gestive effect on other members of the brood. T h e y fo rm an 
elementary but sufficient social bond. 

If these notes afford evidence of an incipient social factor , 
t h e ins t inct of pecking is dist inctively individual is t ic . Chicks 
peck wi th considerable but n o t complete accuracy of aim at 
practically any th ing of suitable size a t suitable dis tance ; but 
it is t h rough experience t h a t they learn what to select for food 
and wha t to reject or leave untouched. Moving objects , how-
ever, a re more readily pecked at t h a n those which are s t i l l ; 
and the inst inctive response seems to be s t imula ted if one t ap 
on the ground near the object , or move it wi th a pencil, thus 
s imula t ing the action of the hen. A n d th is is even more 
marked wi th pheasants and par t r idges . Plovers seize small 

http://rcin.org.pl



worms wi th an avidity which looks like an inher i ted recog-
ni t ion of na tu ra l food. Pheasants and par t r idges also appear 
to be specially affected by worms, and when one of t h e m 
seizes a worm foi' t he first t ime, he shakes it a n d dashes it 
against the g round . Chicks, a week or ten days old, also seize 
a largish fly or bee wi th a dash, and maul it on t h e g r o u n d , 
th rowing it on one side before again approaching it . A n d 
such b i rds seem to show an inst inctive tendency to bol t with 
such t reasures as caterpil lars or small worms. Moor-hens 
cannot a t first be induced to t ake food f rom the g r o u n d . I t 
has to be held above them, whereupon they crouch down, wi th 
head a n d neck held back, opening their beaks more like the 
callow young of nurs l ing birds ; but they also str ike upwards 
a t t he ob jec t—these modes of behaviour being, no doubt , 
correlated wi th the manner in which the mother moor-hen 
normal ly feeds her young f r o m her beak dur ing t h e early days 
of life. Callow fledglings, such as young jays, simply open 
thei r mouths , gap ing widely to be fed. And many will 
respond in th is way to such a note as a low whistle, as may 
readily be seen wi th swallows. B u t a t a later age such birds 
show inst inct ive modes of react ion of a more complex type. 
A jay, fo r example, was offered a summer chafer or J u n e bug, 
seized it a t once in his bill, and tried to place his foot on i t . 
T h e n he hopped down on to the floor of his cage, dropped the 
beetle, seized it again as it crawled off, and a f te r two or three 
a t t e m p t s swallowed it, tossing it back f rom the point of his 
bill in to t h e th roa t . Th i s was t h e first t ime he took food 
f r o m the g round or swallowed it in this manner . 

On t h e whole, there seems to be much inher i ted definiteness 
of co-ordinat ion, and some tendency to respond in a definite 
m a n n e r to specific s t imuli . T h a t the re should no t be more 
d i f fe rent ia t ion in th is respect than observat ion discloses is 
probably due to the fac t t h a t the parent birds afford, under 
na tu r a l condi t ions , so much guidance in t h e selection of food. 
Since t h e solitary wasp unerr ingly seizes its appropriate food, 
since it responds instinctively to specific st imuli , there would 
seem no reason why birds should no t show similar inst inctive 
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different ia t ion. Bu t one must remember tha t in t h e case of 
the wasp there is no parenta l g u i d a n c e ; the insect is more 
completely dependent on inst inct t h a n is t he b i rd to whose 
needs t h e hen assiduously ministers . 

I t is a t first s ight surpris ing t h a t such birds as chicks and 
pheasants do no t peck instinctively at still water. W h e n a 
shallow vessel con ta in ing water was placed a m o n g some l i t t le 
chicks, several of t h e m ran repeatedly t h rough the water , b u t 
took n o heed of i t . Then , a f t e r about an hour , one of t h e m 
s t and ing in the vessel pecked at his toes, and at once l i f ted 
his head and d rank freely with characteris t ic act ion. A n o t h e r 
subsequently pecked at a bubble near t h e edge, a n d then he 
too d r a n k . I n fac t , the best way of inducing t h e m to d r ink 
is to sca t ter some gra ins of food in the t in ; they peck a t t he 
grains, which catch their eye, and incidentally find the water , 
and the touch of water in the bill a t once leads to the cha-
racter is t ic response and congenitally definite behaviour. T h a t 
t h e s ight of a still surface does no t itself suffice to evoke th is 
behaviour is probably again due to the fac t t h a t unde r na tu r e 
the hen guides t h e m and pecks at the water, when they follow 
her bil l . 

One fact which mus t be constant ly borne in m i n d is t h a t 
wha t is inher i ted is inst inctive co-ordinat ion, o f t en related to 
a definite s t imulus, no t instinctive knowledge. A chick pecks 
at a g ra in when it is a t a suitable distance, no t because ins t inc t 
provides h im wi th t h e knowledge t h a t this is someth ing to be 
seized a n d tested, b u t because he cannot help do ing so. H e 
is so organized t h a t th i s s t imulus produces t h a t resul t t h r o u g h 
an organic co-ordination t h a t is independent of conscious 
knowledge or experience. I Iow definite is the inher i ted co-
o rd ina t ion is shown by many observations. A young pheasant , 
only a f ew hours old, was t aken f r o m the incubator drawer, 
and held snugly while a piece of egg-yolk was moved before 
his eyes wi th t h e aid of fine forceps. H e did no t peck a t i t , 
b u t fol lowed wi th movements of his head every mot ion of the 
object in a nar row circle. Simple as th is action seems, it 
p resen ts a s t r ik ing example of co-ordinated movements 
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accurately related to movements in the visual field, t h e whole 
performed without any oppor tuni ty for learning or pract ice, 
and less t h a n half an hour a f te r t he bird was taken f r o m t h e 
drawer of the incubator and first saw dayl ight . Psychologis ts 
sometimes puzzle their heads over the question how and by w h a t 
steps the field of vision and the field of movement are b r o u g h t 
in to relat ion with each o t h e r ; bu t in such a case as this , t h e 
problem ceases to be pr imari ly psychological. The re la t ion is 
purely organic ; the conscious da ta are grouped f rom the outset . 
W i t h young jays there was no such co-ordination at first; a n d 
when they began af te r a few days (about twelve or four t een) to 
follow an object with the head and eye, t he movements were at 
first jerky. Bu t a week later, when I swept the food t h r o u g h a 
circle a foot in diameter in f r o n t of their cage, it was followed 
smoothly and evenly. Here a certain a m o u n t of learn ing and 
practice, absent in the case of the pheasant , was required. 
And it is difficult to say what proport ion of the final resul t 
was acquired, what proport ion heredi tary ; bu t probably t h e 
behaviour is in the main instinctive, t hough somewhat 
deferred. 

One more example, perhaps even more tr ivial in the eyes 
of some people, may be given. A duckl ing a few hours old 
will scratch t h e side of his head. I t is t rue he may topple 
over in the process, t h r o u g h insufficient powers of balance, fo r 
t he simultaneous performance of poising on one leg and hav ing 
a good scratch with the other is no easy ma t t e r . B u t let no t 
e i ther our famil iar i ty wi th such behaviour, nor some observed 
and laughable fai lure on the par t of the duckling, bl ind us to 
t h e fac t t h a t th is is a congenital act ivi ty, and one of no l i t t le 
complexity, indicat ing a definite organic nexus. A local irr i-
ta t ion sets agoing movements of the h ind l imb of t h a t side 
t h r o u g h which just t h a t par t icular spot is scratched in the 
absence of any previous practice, any learn ing to localize the 
spot . There can be no question tha t such inher i ted co-ordi-
nat ions, whe ther perfect f r o m the first, or with deferred per-
fect ion and some aid f r o m acquisition, afford ready-made data 
to consciousness, which are of t h e u tmos t service in the 
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guidance of subsequent behaviour . T h e two-days-old chick, 
wi th the aid of th is inst inct ive co-ordination, pe r fo rms well 
a number of act ions, which, had she to consciously learn them 
all, would probably be still bu t half mastered when she was a 
skinny old hen. 

Our whole t r e a t m e n t of inst inct ive behaviour has been 
based on the assumpt ion, already to some extent just if ied, t h a t 
experience is not inher i ted . If it be heredi tary, how comes it 
t ha t chicks show no recogni t ion of still water, which must have 
been famil iar to t h e experience of genera t ion a f t e r generat ion 
of birds ? How comes i t t ha t they do n o t even seem to 
recognize the i r na tu r a l pa ren t and protector , the hen ? Two 
chicks ten days old were taken to the yard whence were derived 
the eggs f r o m which they were hatched, and were placed about 
two yards f r o m a hen which was clucking to her brood. They 
were not in a f r igh tened condit ion, fo r they stood on my 
h a n d and ate g ra in f r o m it , scra tching at t h e pa lm. Bu t of 
t h e c lucking of t he hen they took no notice wha tever . T h e 
same results were obtained with other chicks th i r t een days old. 
W a s this due, as Spald ing suggested, to loss of t h e inst inct ive 
response which was perhaps present a t an earlier age ? Seem-
ingly not . Fo r a chick was taken a t the age of two and a half 
days to its own mother , which had three chicks. These followed 
he r about , and ran at once to her when she clucked and pecked 
on the g round . T h e l i t t le s t ranger , however, took no notice, 
nor did he show any tendency either to go to the hen or to 
follow the th ree chicks, hav ing been purposely b rough t up 
alone. W h e n the hen took her l i t t le brood u n d e r her wing, 
t h e s t ranger was placed close to her . She clucked, and seemed 
anxious to entice and welcome the l i t t le fellow, seizing an oat-
husk and dropping it before h im ; bu t he remained indifferent , 
wa lk ing away and s tanding in the sunshine. A f t e r about fo r ty 
minutes he seemed more inclined to go with the o ther chicks, 
b u t still ignored the existence of t h e hen. T h e na tu ra l 
ins t inct ive tendency seems to be f r o m the first to nestle under 
any th ing ; and the re is t he hen provided by na tu re fo r t he 
purpose. By experience the chicks g row accustomed to her fussy 

H 
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ways, as t h e y g r o w accus tomed to t he ways of such a f o s t e r -
p a r e n t as t he wr i t e r of these pages . Sti l l , t h o u g h t h e r e is, 
appa ren t ly , no ins t inc t ive knowledge of t h e hen as t he i r n a t u r a l 
p ro tec to r , a n d t h o u g h I have seen no observable response to 
t h e c luck ing sound , t h i s m u s t n o t be t a k e n as necessari ly 
imp ly ing t h a t t he r e is no ins t inc t ive response to any of h e r 
modes of behav iour . T h e r e is such a response t o he r p e c k i n g 
on t h e g r o u n d ; t h e r e is p robab ly such a response to her d a n g e r -
n o t e ; a n d t he r e m a y be m a n y o the r such ins t inc t ive modes of 
behav iou r re la ted t o h e r ac t ions . H o w f a r t h e y ex tend can 
only be ascer ta ined by p a t i e n t observa t ion ; a n d such responsive 
b e h a v i o u r need n o t imply any ins t inc t ive knowledge b e g o t t e n 
of inhe r i t ed exper ience. 

W e m a y now summar ize some of t h e genera l conclus ions 
wh ich may be d r a w n f r o m observat ions of ins t inc t ive behav iou r 
in y o u n g b i rds . 

1. T h a t which is inher i t ed is essentially a m o t o r response or 
t r a i n of such responses. M r . H e r b e r t Spencer ' s descr ip t ion of 
i n s t i n c t as c o m p o u n d ref lex ac t ion is t h u s jus t i f ied . 

2. T h e s e o f t e n show very accura te a n d n i ce ly -ad jus t ed 
h e r e d i t a r y co-ord ina t ions . 

3. T h e y are evoked by s t imul i , t h e genera l type of which 
is fa i r ly def in i te , a n d may in some cases be in response t o 
pa r t i cu l a r objec ts . 

4. T h e y are also genera l ly s h o w n u n d e r cond i t ions which 
lead u s t o i n f e r t h e presence of a n i n t e r n a l f ac to r , emot iona l 
or o ther . 

5. T h e r e does n o t seem t o be any ev idence of inhe r i t ed 
knowledge or exper ience . 

I V . — T H E CONSCIOUS ASPECT OF INSTINCTIVE BEHAVIOUR 

I n our de f in i t ion of ins t inc t ive b e h a v i o u r all posi t ive r e f e r -
ence t o the presence of conscious s ta tes was o m i t t e d . By some 
wr i te r s , however , the f a c t t h a t i t is accompan ied by conscious-
ness is r ega rded as a d i s t i ngu i sh ing f e a t u r e of ins t inc t . R o m a n e s 
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i n t r o d u c e d his def in i t ion w i t h the words : * " I n s t i n c t is reflex 
ac t ion i n t o w h i c h t he r e is impor ted t h e e l emen t of conscious-
ness ." A n d he emphasized t h e conscious aspec t w h e n h e said : 
" T h e t e r m comprises all those faculties of mind wh i ch are con-
cerned w i t h conscious a n d adap t ive ac t i on , a n t e c e d e n t t o 
ind iv idua l exper i ence . " P ro fessor W u n d t also lays some stress 
on t h e conscious accompan imen t s of ins t inc t ive ac t iv i t i es which , 
he says , t " d i f fe r f r o m the reflexes proper in th i s , t h a t t hey a re 
accompanied by emot ions in t h e m i n d , a n d t h a t t he i r p e r f o r m -
ance is r e g u l a t e d by these e m o t i o n s . " T h e def in i t ions of o the r 
wr i te rs express or imply t h e presence of consciousness in d i f fer -
ing m o d e s a n d degrees , c u l m i n a t i n g in t h e hypo thes i s of 
inhe r i t ed knowledge . Douglas Spa ld ing , fo r example , said J 
t h a t " a n i m a l s can f o r g e t t h e ins t inc t ive k n o w l e d g e w h i c h t h e y 
never l ea rned ! " 

Now, t h e exclusion f r o m our def in i t ion of d i rec t r e fe rence 
t o t h e conscious aspect m u s t n o t be t a k e n t o imply t h a t 
ins t inc t ive behav iou r is a mere m a t t e r of unconsc ious a u t o m a -
t i sm ; nor even t h a t i t is unp ro f i t ab l e to discuss h o w m u c h 
consciousness t h e r e m a y be, of w h a t sor t , a n d h o w d i s t r i b u t e d . 
All t h a t i t does imply is, t h a t the a m o u n t , n a t u r e , a n d d i s t r ibu-
t ion of consciousness canno t well be i n t roduced i n t o a def in i t ion 
t he o b j e c t of wh ich is t o he lp us to d i s t i n g u i s h ce r t a in 
observable types of behav iour f r o m others . I n a word, t h e 
def in i t ion g i v e n is biological a n d objec t ive , a n d is to be accepted 
or r e j e c t e d w i t h o u t p re jud ice t o such psychological cons idera-
t ions as t h o s e u p o n w h i c h we have now briefly t o e n t e r . 

T h e first t h i n g we have to dec ide is h o w m u c h we are t o 
include, f r o m t h e psychological s t a n d p o i n t , u n d e r ins t inc t . 
F o r we m a y t a k e e i the r a b roader or a n a r r o w e r view of t h e 
m a t t e r ; a n d which of these we a d o p t will m a k e m u c h d i f fe r -

i ence in o u r conclus ions . L e t us first deal wi th t h e na r rower . 
W e have said above t h a t w h a t is he red i t a ry in in s t inc t ive 

1 behav iou r is t h e co-ord ina t ion . N o w , such co-ord ina t ion of 

* "'Mental Evolution in Animals," p. 159. 
t " Lectures on Human and Animal Psychology," p. 401. 
+ Instinct and Acquisition," Nature, vol. xii., p. 507. 
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movement? in to a f inished and appropriate act is due to a 
nicely graded d is t r ibu t ion of efferent nerve-waves to the several 
muscles concerned, so t h a t these muscles may be caised to 
cont rac t in due order , and each to jus t t h e r i g h t extent. B u t 
efferent nerve-waves as such, and their mode of distr ibution by 
the nerve-centres, are in all probabi l i ty unconscious, while the 
cont rac t ion of t he muscles is a purely organic mat ter . I f , 
therefore , we narrow our conception of ins t inct so as to include 
only the co-ordinated act by itself, excluding all reference both 
to the s t imuli which are its antecedents , and to the e fec t s in 
consciousness which its per formance may produce ; a i d if the 
da ta f o r consciousness are in all cases supplied through 
afferent channels ; t hen the re seems to be no escape f rom the 
conclusion t h a t inst inct ive behaviour as such may be, and 
probably is, a l together outside the individual consciousness. 
I t should be noted, however, t ha t on th is view it is t he co-
ord ina t ion in itself t h a t is, if not unconscious, a t any rate 
independent of t he s t ream of experience. 

Now, in the first place i t is convenient so fa r t o broaden our 
conception as to include under the head of inst inctive behaviour, 
in i ts conscious aspect, not only the co-ordina ted act bu t the 
da ta which its pe r formance affords to consciousness. I t miy 
indeed seem t h a t we are here t ry ing to d raw a distinction 
where no real difference exists. T h e physiological distinction 
is, however, no t only clear and undeniable, b u t quite easiy 
unders tood. F o r the sake of i l lustrat ion let us take the ctse 
of an in ten t iona l act ion, such as g lancing u p f rom the woids 
we are read ing to the clock. Ef fe ren t waves course aloag 
several mo to r nerves to the six muscles by which each eye is 
moved, and to t h e muscles of accommodat ion wi th in the eje. 
These muscles are called in to duly co-ordinated activity, oy 
which our vision is focussed upon the clock-face. This is one 
pa r t of t h e physiological p rocedure—tha t by which the ntencbd 
resul t is a t t a ined . B u t there is a second pa r t readily ds -
t inguishable f r o m t h e fo rmer . As the eyes move, afferent 
messages course inwards f rom the muscles or t h e eye-sockets a id 
the i r ne ighbourhood ; and it is these incoming waves whbh 
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afford da ta to consciousness, te l l ing us t h a t the movements are 
in progress or have been effected. T h e nerves involved in t h e 
la t te r pa r t are qu i te different f r om those concerned in t h e 
fo rmer par t , and they proceed to areas of t he b r a i n d i f ferent ly 
s i tuated f r o m those whence the efferent waves issued. T h u s 
i t is in all cases of m o v e m e n t ; t he efferent nerves call t h e 
muscles in to play ; t he af ferent nerves b r i n g i n f o r m a t i o n t h a t 
the movemen t s are carried out. I t is t h r o u g h t h e la t te r t h a t 
data are unquest ionably afforded to consciousness. 

B u t in the case of any complex ac t ion—and , as we have 
seen, inst inctive behaviour is of ten remarkably complex—the 
in fo rmat ion t h a t t he act ion has begun comes in before t h e 
behaviour is completed. Practically we may say t h a t any 
given stage of pe r formance and the consciousness it evokes are 
s imul taneous ; fo r t hough in strictness t h e one lags jus t a 
li t t le beh ind the other , yet they are so nearly coincident in 
t ime t h a t we may disregard the interval between them. Such 
be ing the case, therefore , we may fa i r ly regard inst inct ive 
behaviour as capable of in t roducing impor tan t elements in to 
the conscious s i tuat ion. 

B u t no t only does inst inctive behaviour t h u s in t roduce 
i m p o r t a n t elements in to the conscious s i tua t ion , i t is also 
called f o r t h by st imuli which themselves afford no t less 
impor t an t elements. T o exclude these f r o m any considerat ion 
of ins t inc t , in i ts conscious aspect, would render the t r e a t m e n t 
of t h e problem so incomplete as to be wholly unsat i s fac tory 
f r o m a psychological point of view. Can we believe t h a t 
when the moor-hen dived, as it never had dived before, a t t h e 

fgight of t h e rough-ha i red pup, the vivid experience of t h a t 
estrange and disquie t ing in t ruder did no t en te r into, and fo rm 
a p r o m i n e n t f ea tu re in, the conscious s i tua t ion ? If we are to 

(consider the conscious aspect a t all, we mus t t ry and grasp the 
;s i tuat ion as a whole. And on these g rounds we m a y yet 
J fu r the r broaden our conception so as to include, f r o m the 
psychological po in t of view, no t only the behaviour itself, and 

jits effects in consciousness, bu t also the condit ions unde r which 
ithe complex act ions are called into play. I f , then, we accept 
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this position, and agree t o use the t e rm " i n s t i n c t " for ouir 
present purpose in a comprehensive sense, we may now proeeedl 
t o consider very briefly the na tu r e of the elements which enteir 
in to the instinctive s i tuat ion. 

Firs t , there are the external s t imuli affect ing one or m o r a 
of t he sense organs, and t h u s evoking consciousness ; andl 
secondly, there are in ternal factors , hav ing their source in thee 
condi t ion of the body, or i ts par t s and organs. I t is con-
venient to take these two toge ther , so tha t we may see whatt 
relationship they bear to each other . Bo th seem to be present., 
and to co-operate in a g rea t n u m b e r of inst inctive acts. Ini 
the behaviour connected wi th feeding, for example, an internall 
element of hunger co-operates wi th the external presentation! 
of t he appropriate food or prey. So, too, wi th the inst incts 
concerned in the propagat ion of t he race. Look ing at t h e 
mat te r generally, we may regard the internal fac tors of t h e 
k ind with which we are now deal ing, as g iv ing rise to a wan t 
or need, passing in some cases in to a s ta te of craving. I n 
themselves such conscious s tates are in the i r inception ex-
ceedingly indefinite ; for a wan t can only be rendered defini te 
in experience by its appropr ia te sa t is fact ion. I n many cases 
of inst inct ive behaviour the indefini te wan t and the part icular 
and duly re la ted s t imulus seem to lead, wi thout prevision and 
by a bl ind impulse, to t h e per formance of those acts which 
will afford the unforeseen sat isfact ion. A n d when once ib i s 
sat isfaction has been a t ta ined, subsequent wants or needs of 
like character will no longer be indefini te ; nor will f u t u r e 
behaviour of t he same k ind be the rea f t e r wholly instinctive, 
fo r it can never again be pr ior to , or independent of, experience. 

Gran ted , however, t h a t a fel t need of some kind, indefinite 
a t first b u t none the less real, is present in many cases as a 
spur to ins t inct ive behaviour ; is i t in all cases a necessary 
factor ? May we say t h a t th is dis t inguishes inst inctive f rom 
merely reflex act ion ? T h e quest ion is, f r o m the na ture of t he 
case, exceedingly difficult to answer. B u t wi thou t going so 
fa r as to say tha t reflex act ion may be uner r ing ly distinguished 
f r o m inst inctive behaviour by the absence of any such internal 
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f ac to r s , we may perhaps , a t any r a t e , go so f a r as to g ive p ro-
vis ional accep tance t o t h e view t h a t in in s t inc t these wan t s 
a n d fel t needs en t e r i n to t h e consc ious s i tua t ion in a m a n n e r 
and t o a degree t h a t are so f a r d i s t i n c t i v e — w h i c h seems to be 
t h e pos i t ion adopted by Professor W u n d t . 

T h e r e is, however , a f u r t h e r r e l a t ion be tween t h e ex te rna l 
s t i m u l u s a n d these i n t e rna l f ac to r s wh ich is p r e sumab ly of no 
l i t t le i m p o r t a n c e . T h e s t imulus in tensi f ies t h e w a n t , or m a y 
in some cases call i t i n to existence. J u s t as a whiff f r o m t h e 
k i t c h e n m a y lead us t o realize t h a t we need t h e sa t i s fac t ion 
t h a t will e re long be presen ted a t table , so may t he s igh t of 
his m a t e in t h e sp r ing evoke in t h e b reas t of t h e year l ing 
spa r row a need, h a v i n g i ts source in morpho log ica l a n d 
physiological changes, t h a t spurs h i m on t o t he c o u r t s h i p t h a t 
sha l l lead to i ts due sa t i s fac t ion . P o p u l a r a t t e n t i o n has , 
i ndeed , been so na tu ra l ly d r a w n to t h e in t e rna l needs or wan t s 
w i t h which we are now deal ing, a s t o give t h e m a n a lmos t 
exclusive monopo ly of t h e t e r m " i n s t i n c t , " wh ich t h u s o f t e n 
comes t o be r e g a r d e d as a c o n n e c t i n g l i nk be tween t h e s t imulus 
and t he ac t . T h e s igh t of a mouse , f o r example , is sa id to call 
f o r t h t h e ins t inc t of t he cat , wh ich is satisfied by her p o u n c i n g 
u p o n i t . A n d so it comes a b o u t t h a t , while t h e biologist 
fixes u p o n t h e ins t inc t ive ac t as t h e essent ia l f e a t u r e , t h e 
psycholog is t is ap t to regard t h e impulse * wh ich p r o m p t s t o 
a c t i o n as t h e more cen t ra l a n d cha rac te r i s t i c e lement . W e are 
h e r e e n d e a v o u r i n g t o combine b o t h these po in t s of view. 

T o c o m e to closer qua r t e r s w i t h t h e r e l a t ionsh ip which 
h o l d s good be tween t h e ex te rna l a n d i n t e rna l e lements , i t 
appea r s t h a t , when t h e s t imulus evokes or intensif ies t h e w a n t 
or need , t h i s is p robably effected b y e f fe ren t waves wh ich call 
t h e o rgans or pa r t s i n to ton ic a c t i o n , of wh ich t h e a n i m a l 
b e c o m e s conscious t h r o u g h t h e a f f e r e n t messages wh ich come 
in f r o m t h e m to the sensory cen t r e s ; in m u c h t h e same way 
as t l i e whiff f r o m the k i t chen t a k e s effect on t h e sal ivary a n d 
o t h e r g lands , a n d t h r o w s the o r g a n s of d iges t ion in to a fe l t 
p r e p a r e d n e s s fo r t h e fu l f i lmen t of the i r f u n c t i o n s . B u t i t 

* Ou the nature of impulse, see infra, p. 235. 
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may have other and more indirect consequences. When the 
moor-hen dived to escape f rom the obtrusive puppy, his heart-
beat was probably affected ; he had, perhaps, an uncomfortable 
s inking in his gizzard ; his breathing was short and laboured ; 
and he experienced creepy sensations in the skin and around 
the feather-roots. Such we may suppose were the accompani-
ments or sources of the emotional state of fear or alarm. And 
they presumably entered wi th no little vividness into the con-
scious situation at the moment of inst inct ive action. I n all 
those cases in which the behaviour is associated with such an 
emotional state as anger or fear, the external s t imulus seems to 
produce widely-spread effects on the glands, respiratory organs, 
hear t and blood-vessels, skin and other parts, as well as ihe 
more direct response in productive action. And all this m i s t 
enter into t he conscious si tuation, cont r ibu t ing largely, as we 
shall hereaf ter see, to the emotions in the i r instinctive origii . 

E n o u g h has now been said to indicate with sufficient clear-
ness the kind of co-operation and mutua l relat ionship wh.ch 
subsists between the external and the internal factors in Ihe 
conscious situation which leads to inst inct ive behaviour. We 
have seen tha t , not improbably, some organic prompt ing is 
always present in greater or less degree. B u t the question 
still remains whether any th ing like a definite and particular 
external st imulus is in all cases a necessary factor . 

W h e n the predaceous larva of the water-beetle, Dytiscis, 
ceases to feed, and, creeping into the moist ear th near ihe 
pond 's edge, makes a hollow cell in which to enter upon its 
pupal sleep, there does not seem to be any well-defined s t imuus 
f r o m the outer world which can be said to ini t ia te the )e-
haviour of whose purpor t the larva can have no idea. Sone 
inner need seems to impel the creature to this necessary but as 
yet unknown course of action ; and th is appears to constitute, 
if not the sole, a t least the preponderant element in the 
conscious si tuation. I n heal thy young birds and other animils 
there is a f te r t he rest of sleep a cer tain exhilaration and 
exuberance of spiri ts which seemingly leads to characteristic 
action ; dancing, flapping of the wings, r u n n i n g hither aid 
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thither in short quick spurts, and so forth. No doubt in such 
cases external stimuli are present, and contribute in some 
degree to the effects produced; but they do not seem to be 
particularized so that one can say that just this or tha t well-
defined stimulus is necessary to give rise to the observed 
behaviour. In the case of migration, too, an internal factor— 
the nature of which we do not know—is probably as strong 
as if not stronger than any influence from without. While, 
therefore, we may say that some external factors are frequently, 
not improbably always, contributory, we must add that observa-
tion does not enable us in all cases to define them with any 
approach to accuracy ; and, fur ther , that promptings from 
within seem in some instinctive acts to be the most important 
elements in the conscious situation. 

I t now only remains to draw attention to the fact that the 
effects of the behaviour, as the animal becomes conscious of 
the performance of the acts concerned, serve to complete and 
render definite the conscious situation. Consciousness, how-
ever, probably receives information of the net results of the 
progress of behaviour, and not of the minute and separate 
details of muscular contraction. These net results, having 
thus entered presentatively into the situation, are subsequently 
susceptible of re-presentative recall, when the recurrence of 
certain salient elements serve to reproduce the essential features 
of the situation of which experience has been gained on a 
former occasion. Hence, as has already been noted, it is only 
the first performance of an instinctive action which can be 
described as prior to experience. The second time the deed is 
done it is done by an animal which has had opportunity of 
gaining experience on the foregoing occasion. And then it 
may be done with a difference, with some acquired modification 
of performance. By the repetition of the slightly modified be-
haviour the effects of habit are introduced, and thus acquired 
peculiarities of action are established as individual traits. We 
must not forget that, in a large number of cases, so-called 
instinctive behaviour, as presented to observation, has lost 
through modified repetition its original purity of type. The 
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acts we see are often the joint products of heredity and in-
dividual acquisition, the inherited co-ordination having been 
supplemented or otherwise altered through experience. 

Even in the case of the very first exhibition of such a deferred 
instinct as the moor-hen's dive, although that organized 
sequence of acts which constituted the behaviour as a whole 
had never before occurred, although there was no gradual 
learning how to dip beneath the surface, and to swim under 
water, still many of the constituent acts had been often 
repeated ; experience had already been gained of much of the 
detail then for the first time combined in an instinctive 
sequence. So that if we distinguish between instinct as con-
genital and habit as acquired, we must not lose sight of the 
fact that there is continual interaction, in a great number of 
cases, between instinct and habit, and that the first performance 
of a deferred instinct may be carried out in close and in-
extricable association with the habits which, at the period of 
life in question, have already been acquired. Instinct supplies 
an outline sketch of behaviour, to which experience adds colour 
and shading. Which predominates in the finished picture 
depends on the status of the animal. In the lower and less 
intelligent types the outline stands out clearly, there being but 
little shading to divert our attention from the clear firm lines 
inscribed by heredity ; but in the higher and more intelligent 
animals, the deft pencil of experience has added so much and 
has interwoven with the fainter outline so many new and 
skilfully introduced touches, that the original sketch is scarcely 
distinguishable unless we have carefully watched from the 
beginning the gradual development of the picture. 

V . — T H E EVOLUTION OF INSTINCTIVE BEHAVIOUR 

We have seen that Professor Wundt distinguishes two 
classes of instinctive acts : first, those which are acquired or 
have become wholly or partly mechanized in the course of 
individual life ; secondly, those which are connate or have been 
mechanized in the course of generic evolution. " T h e laws of 
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prac t ice ," he says,* " suffice f o r t h e explana t ion of the acqu i red 
ins t incts . T h e occurrence of c o n n a t e in s t inc t s r ende r s a sub -
sidiary hypothes i s necessary. W e m u s t suppose t h a t t h e 
physical changes wh ich t he ne rvous e lements u n d e r g o can b e 
t r a n s m i t t e d f r o m f a t h e r to son. . . . T h e a s sumpt ion of t h e 
inhe r i t ance of acqui red disposi t ions or t endenc ies is inev i tab le 
if t he r e is t o be any c o n t i n u i t y of evolu t ion a t all. W e m a y 
be i n d o u b t as to t h e ex ten t of t h i s i nhe r i t ance ; we c a n n o t 
ques t ion t h e f a c t i t se l f . " 

N o w , t h e appl ica t ion of t he t e rm " i n s t i n c t , " b o t h to 
acqui red a n d t o conna t e behav iou r , seems t o p r e j u d g e t h e 
ques t ion of the i r gene t i c connec t ion . A n d s ince we h a v e t h e 
well-recognized t e r m habits f o r ac t ions t he p e r f o r m a n c e of 
which becomes a u t o m a t i c t h r o u g h f r e q u e n c y of repe t i t ion , we 
m a y subs t i t u t e th i s t e r m , or t h e ph rase habitual acts, f o r t h e 
" a c q u i r e d i n s t i n c t s " of P ro fessor W u n d t . M o d i f y i n g , there-
fore , h is s t a t e m e n t in accordance w i th t h i s usage , t he f a c t 
which , he says, we canno t ques t ion is t h a t acqu i red hab i t s a r e 
inher i t ed as congeni ta l ins t inc ts . T h i s o p i n i o n has long been 
held : G. I I . Lewes r ega rded i n s t i nc t i ve ac t ions as t r a n s m i t t e d 
h a b i t s f r o m w h i c h t h e inte l l igence, t h r o u g h w h i c h they were 
or ig ina l ly acqui red , had lapsed. D a r w i n bel ieved t h a t such 
inher i t ance was a f ac to r in t h e evo lu t ion of ins t inc t ive be-
hav iour . R o m a n e s d i s t ingu i shed in s t i nc t s due t o t h i s mode of 
o r ig in as " secondary ; " rese rv ing t h e t e r m " p r i m a r y " f o r 
those a t t r i b u t a b l e to n a t u r a l selection, a n d descr ib ing those in 
wh ich b o t h f ac to r s co-operate as " i n s t inc t s of b lended o r ig in . " 
T h e la te Professor E i m e r , of T u b i n g e n , go ing f u r t h e r t h a n 
e i ther D a r w i n or R o m a n e s , rever ted a lmos t en t i re ly to w h a t we 
m a y t e r m t h e L a m a r c k i a n i n t e r p r e t a t i o n . " I describe as 
a u t o m a t i c ac t ions , " he says , t " t h o s e which , or iginal ly p e r -
f o r m e d consciously a n d vo lun ta r i ly , in consequence of f r e q u e n t 
prac t ice come to be p e r f o r m e d unconsc ious ly a n d invo lun-
ta r i ly . . . . Such acqu i red a u t o m a t i c ac t ions can be inhe r i t ed . 
I n s t i n c t is i nhe r i t ed f acu l ty , especially is i n h e r i t e d h a b i t . " I n 

* " Lectures 011 Human and Animal Psychology," p. 405. 
f " Organic Evolution," pp. 223, 263, 258, 279, 276, 298. 
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his d iscuss ion of t h e sub jec t E i m e r m a k e s no express a l lus ion 
t o p r i m a r y ins t inc t s ; b u t he a t t r i b u t e s to lapsed in te l l igence 
some of those wh ich were classed by R o m a n e s as p r i m a r y , a n d 
his t e n d e n c y is t o r e fe r all ins t inc t s t o t h e same source . 
" E v e r y b i r d , " h e says, " m u s t , f r o m t h e f i rs t t i m e it ha t ches i t s 
eggs, d r a w t h e conclus ion t h a t y o u n g will also be p roduced 
f r o m t h e eggs wh ich i t lays a f t e r w a r d s , a n d t h i s exper ience 
m u s t h a v e been inhe r i t ed as i n s t i n c t . " W h y , in t h e first 
i n s t ance , i t m u s t d r a w t h e conclusion f r o m obse rva t ion if i t 
i n h e r i t i n s t i nc t i ve knowledge , is n o t m a d e clear . B u t ou r 
p r e sen t purpose is t o indica te , n o t t o cri t icize, E i m e r ' s pos i t ion . 
H e c la ims t h a t " t h e or ig ina l p r o g e n i t o r s of t h e cuckoo, w h e n 
t h e y b e g a n t o lay t he i r eggs in o t h e r nests , ac ted by ref lec t ion 
a n d d e s i g n . " Of t h e behav iour of mason wasps a n d t h e i r allies, 
w h i c h p r o v i d e t he i r y o u n g w i t h para lyzed b u t l iv ing p rey , h e 
exclaims, " W h a t a w o n d e r f u l con t r ivance ! W h a t ca lcula t ion 
on t h e p a r t of t h e a n i m a l m u s t have been necessary to discover 
i t ! " Of t h e ins t inc t s of n e u t e r bees h e r emarks , " Se lec t ion 
c a n n o t h e r e h a v e h a d m u c h inf luence, s ince t h e workers do n o t 
r ep roduce . I n o rde r to m a k e these f a v o u r a b l e cond i t i ons 
c o n s t a n t , i n s igh t a n d ref lect ion on t h e p a r t of t h e an imals , a n d 
t h e i n h e r i t a n c e of these facu l t i e s were necessa ry . " A n d he 
concludes , " T h u s , a cco rd ing t o t h e p reced ing considera t ions , 
a u t o m a t i c a c t i o n m a y be descr ibed as h a b i t u a l v o l u n t a r y 
ac t ion ; i n s t i n c t , as i nhe r i t ed h a b i t u a l v o l u n t a r y ac t ion , or 
t h e capac i ty f o r such a c t i o n . " 

T u r n i n g n o w t o t h e opposi te end of t h e scale of op in ion , 
we find t h a t P ro fessor W e i s m a n n , c o m m e n t i n g on t he supposed 
i n h e r i t a n c e of acqui red hab i t , says,* " I believe t h a t t h i s is an 
en t i re ly e r roneous view, a n d I ho ld t h a t all i n s t i n c t is en t i re ly 
d u e t o t h e ope ra t ion of n a t u r a l select ion, a n d has i ts f o u n d a -
t ion , n o t u p o n inhe r i t ed exper iences , b u t u p o n v a r i a t i o n of 
t he g e r m . " Ziegler a n d Groos in G e r m a n y , W h i t m a n and 
B a l d w i n in Amer i ca , P o u l t o n a n d Wal lace in E n g l a n d , e i the r 
deny t h e exis tence of secondary ins t incts , due to the inhe r i t ance 
of acqui red hab i t s , or ques t ion t h e sufficiency of the evidence 

* "Essays on Heredity " (1889), p. 91. 
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adduced in s u p p o r t of such t ransmiss ion . I n t h e i r exp l ana t i on 
of t h e m a n n e r in wh ich t h a t i nhe r i t ed co-o rd ina t ion , which is 
biologically t h e cen t ra l f ac t in ins t inc t ive behav iou r , has been 
evolved they rely ma in ly or en t i re ly on t h e p r inc ip le of n a t u r a l 
select ion. 

W h a t , t h e n , were t he f ac t s which appea red to R o m a n e s 
suff icient to j u s t i f y a belief in t h e exis tence of a class of 
i n s t i nc t s d e p e n d e n t on inhe r i t ed hab i t f o r t h e i r o r ig in ? H e 
tel ls us t h a t he only gives a f ew examples " a m o n g s t a lmos t 
any n u m b e r " t h a t he could quo te . I t is ce r t a in ly u n f o r t u n a t e 
t h a t , ou t of more t h a n one h u n d r e d a n d f i f ty pages devo ted t o 
ins t inc t in h is w o r k on " M e n t a l Evo lu t i on in A n i m a l s , " only 
t h r e e * a re assigned to secondary in s t i nc t s ; or six, if we inc lude 
one deal ing w i t h inher i t ed pecul iar i t ies of h a n d - w r i t i n g in 
m a n , a n d two showing t h e force of he red i ty in t h e d o m a i n 
of ins t inc t , " w h e t h e r of t h e p r i m a r y or secondary c lass ." I t 
is t r u e t h a t m a n y pages a re devoted t o i n s t i nc t s of b l e n d e d 
or ig in , b u t t h e co-opera t ion of t h e L a m a r c k i a n f a c t o r is he re 
r a t h e r assumed t h a n p roved . W e m u s t , however , be c o n t e n t 
to t a k e t h e few examples t h a t a re ac tua l ly g iven . T h e y are 
f o u r in n u m b e r . F i r s t , t h a t ponies in N o r w a y are used w i t h -
out br idles , a n d are t r a ined to obey t he voice ; a n d t h a t , as 
a consequence, a race-pecul iar i ty has been es tab l i shed , f o r 
A n d r e w K n i g h t says t h a t i t is impossible to g ive t h e m w h a t 
is cal led " a m o u t h . " N o detai ls be ing g iven , t h i s s t r ikes one 
as r a t h e r t h i n as a m a t t e r of evidence. Secondly, M r . L a w s o n 
T a i t h a d a ca t which was t a u g h t t o beg f o r food l ike a t e r r i e r . 
Al l he r k i t t en s adop ted t h e same h a b i t u n d e r c i r cums tances 
w h i c h prec luded t h e possibil i ty of i m i t a t i o n . S u p p o s i n g t h e 
f ac t s t o be correct ly r epor t ed , a n d g r a n t i n g t h a t t h e owners 
of t h e k i t t ens , p r e sumab ly aware of t h e m a t e r n a l p ropens i ty , 
d id n o t t a k e some pa ins t o t each t h e o i f spr ing of such a p a r e n t 
to b e g (and th i s does n o t p resen t m u c h diff icul ty) , one can 
h a r d l y f o u n d a scientific conclusion on so s l ight a n anecdo ta l 
basis . T h i r d l y , i n s t inc t ive f e a r is said to b e a n i n h e r i t e d 
a c q u i s i t i o n ; which, f o u r t h l y , is lost by disuse. B u t , as we 

* Op. cit., pp. 196-198. 
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have already seen, modern investigation has placed this mat te r 
of so-called hereditary fear of natura l enemies on a different 
foo t ing . Pheasants, partr idges, moor-hens, and wild duck show 
no fear of a quiet dog. If approached gently, in the absence 
of their parents, callow wild birds in their nest exhibit little 
a larm at the slow and gentle approach of man. Mr. Hudson ' s 
opinion has already been quoted, but will bear repeti t ion ; i t 
is, " tha t fear of particular enemies is in nearly all cases the 
result of experience." And there is no evidence to show tha t , 
in those cases in which it is t ruly instinctive and not the result 
of experience, the instinctive behaviour is necessarily due to 
inheri ted habit and not to natural selection. 

I t cannot be said tha t the evidence for the supposed mode 
of origin of secondary instincts is sufficiently varied and cogent 
to carry conviction. On the other hand, there does seem 
some evidence which points to a different conclusion. When 
instinctive behaviour follows on a sensory impression, not only 
is the co-ordination hereditary, but there is an inherited l ink-
age of stimulus and response. Thus in the solitary wasps the 
sight of the natural prey is followed by the appropriate modes 
of at tack. T h e Heloe larva springs upon anything hairy. I n 
chicks the sight of a small object at a certain distance initiates 
the act of pecking. I n moor-hens and ducklings the stimulus 
of water produces the movements concerned in swimming. 
And so, too, in many other examples of instinctive behaviour, 
we infer f rom the observed facts tha t stimulus and response 
have an organic connection founded on hereditary l inks in the 
nervous system. Now, if such connection were due to inherited 
habi t , wre should expect them to be established wherever the 
experience to which they are related has been constant through 
many generations. How comes it, then, tha t the chick does 
not instinctively respond by appropriate behaviour to the 
sight of water ? How comes it t ha t young birds do not 
instinctively avoid bees, and wasps, and nauseous caterpillars ? 
If the effects of ancestral experience be hereditary, one would 
surely expect tha t in these cases the connection between 
stimulus and response—a connection which passes into acquired 
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habi t—would have become congen i t a l ; t h a t t he hab i tua l 
behaviour would have long ago become instinctive. B u t th i s 
does not appear to be the case. And with regard to disuse 
causing the loss of inst inct , how comes i t tha t young chicks 
swim with well-ordered leg-movements, t hough swimming is 
no t an act t h a t is habi tual ly performed by the members of 
their race ? 

W h a t , then , has the a l ternat ive hypothesis of na tu ra l 
selection to advance in explanation of these facts ? On this 
hypothesis inst inctive acts have biological value in such degree 
tha t they have become congenital th rough the preservat ion of 
adaptive variat ions. B u t if this be so, why does no t t he chick 
respond instinctively to the s ight of t ha t which is so essential 
to its existence as water to d r ink ? I n reply to th is quest ion 
it may be suggested tha t , under na tu ra l condit ions, t h e hen 
teaches all her chickens to peck at the water, and thus shields 
them f r o m the e l iminat ing influence which gives rise to na tu r a l 
selection, in t h e absence of which the habi t of d r ink ing in 
response to t h e s igh t of water, t hough acquired by each 
succeeding genera t ion of birds, has not become instinctive and 
congenital . Or, to pu t the ma t t e r f r o m a slightly d i f ferent 
point of view:, t he materna l instincts of the hen protect her 
chicks f rom any elimination in this r e spec t ; and in the absence 
of such el iminat ion t h e habi t has not been inheri ted as ins t inct . 
B u t t hough the hen can lead her young to peck at the water , 
she cannot teach t h e m how to per form the complex move-
ments of t he m o u t h , th roa t , and head in actual d r ink ing . I n 
this mat ter , therefore , her own instinctive procedure does no t 
shield them f r o m the incidence of t h a t elimination which leads 
to survival unde r na tu ra l selection. Those chicks which, on 
pecking the water , failed to respond to the st imulus by t h e 
complex behaviour involved in d r ink ing would be e l iminated, 
leaving those t o survive in which the response had been 
congenital ly established. T h u s it would seem tha t , Avhen 
na tu ra l selection is excluded, the habi t has not become con-
genital ly l inked with a visual s t imulus ; bu t when na tu ra l 
selection is in operation, t he response has been thus l inked 
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with the s t imulus of water in the bill. Whence we may infer 
t h a t the co-operation of na tu ra l selection is an essential factor 
in the evolut ion of instinctive behaviour. 

There are, however, cases of inst inct ive behaviour which 
may seem too tr ivial and un impor t an t t o be subjec t t o the 
sway of n a t u r a l selection. There are numberless l i t t le idio-
syncracies of behaviour which seem to be t ru ly instinctive, 
which are readily recognizable as dist inctive traits , b u t which 
can hardly be regarded as of sufficient biological value to 
de termine whether t he creatures in which they are developjd 
should survive or be el iminated in t h e s truggle f o r existence. 
I n many cases, however, these serve ra the r to dis t inguish the 
detailed m a n n e r of behaviour t han i ts biological end or 
purpose. I n d i f fe rent species natural selection may determine 
t h e survival of those whose inst inct ive behaviour meets a 
biological need. T h e relatively un impor t an t details, differing 
sl ightly in each species, are mere a d j u n c t s ; and since natural 
selection deals with each species or in ter -genera t ing group 
separately, t h e essential behaviour may in each case carry with 
i t t he associated differences of manner . We must remember, 
too, tha t , as in the ma t t e r of s t ruc ture so in t h a t of behaviour, 
it is the animal as a whole t h a t is selected for survival ; and 
so long as t h e whole is adapted to the circumstances of life, 
t h e associated differences of fo rm or manner may share in, 
wi thout do ing much to determine, survival . I n any case these 
l i t t le ins t inct ive t ra i ts , if they are so tr ivial as t o seem of small 
value f r o m the biological point of view, appear t o be :oo 
u n i m p o r t a n t to have been intel l igently acquired as habi t s . 

Le t us now consider one or two cases of inst inct ive behaviour 
which would fal l under Romanes ' s category of ins t incts of 
blended origin par t ly due to na tu ra l selection, par t ly to the 
inher i tance of acquired habi t . I t is t he custom of t h e house 
mar t in to build beneath the eaves. F o r s a k i n g the ancestral 
rocky haun t s , i t has been led to utilize the houses that 
man has bui l t . Th i s has all t he appearance of be ing due 
to an intel l igent modificat ion of t he ancestral i n s t i n c t ; 3ut 
how fa r t he modification has become th rough h e r e d i t j a 
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congenital variat ion, we do no t know. T h e intell igence 
which is said to have enabled the mar t i n of t he past to adopt 
th is method of nidif icat ion is still operative. T h e nest l ings 
brought up under the eaves would have oppor tuni t ies for 
acquir ing experience which m i g h t lead t h e m to bui ld under 
similar circumstances. Nes t and eaves would be associated in 
the conscious s i tuat ion. N o r would the effects of na tu ra l 
selection be necessarily excluded. One may suppose t h a t in 
the open country , f a r f r o m rock-shelters, those mar t i n s in 
which there was a congeni ta l t endency to bui ld in house-
shelters would b r ing u p the i r broods and t r ansmi t th is 
tendency ; while those in which it was absent would either go 
elsewhere or fai l to b r i n g u p broods a t all. I n t h e absence 
of ful ler knowledge as to the t ru ly inst inct ive n a t u r e of t h e 
behaviour, and as to i ts mode of genesis, we are in large 
degree a t the mercy of conjecture . B u t in any case the in-
cidence of el imination is no t necessarily excluded, a n d there 
are, therefore, no grounds f o r denying t h a t na tu r a l selection 
has been a co-operating fac tor in the evolut ion of t h e inst inc-
t ive behaviour, if such i t be. 

I t is well known t h a t t he lapwing will apparent ly simulate 
t h e actions of a wounded b i rd , wi th the object , as it seems, of 
drawing in t ruders away f r o m he r nest . A n d such tact ics are 
n o t restr icted to this b i rd , nor even to one or two species. 
They are common, no doub t wi th diversit ies of detai l , to such 
different birds as grouse, pigeons, plovers, rails, avocets, ducks, 
pipits, bunt ings , and warblers. G r a n t i n g t h a t t h e behaviour 
is t ru ly instinctive, it f o r m s a very p re t t y subjec t fo r t rans-
missionists and thei r critics to quarrel over. " If we seek, as 
a n example," t h e t ransmissionis t may exclaim, " a n ins t inc t 
which bears the marks of i ts intel l igent , and therefore acquired 
or igin, th is of fe igning wounded provides all t h a t we can 
possibly demand . " " W h a t mode of inst inct ive behaviour , " the 
selectionist may ask, " can be adduced which is more obviously 
useful to the species ? I s no t th is jus t the k ind of procedure 
which na tu r a l selection, if it be a fac tor a t all, m u s t fix upon 
and perpetuate t h r o u g h the e l iminat ion of fai lures ? Those 

1 
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bi rds which, t h rough congeni ta l variat ion of behaviour, acted 
in th is way would certainly enable their offspring to escape 
des t ruc t ion by enemies, and these would survive to perpe tua te 
the ins t inc t . " 

Le t us expand the t rausmissionis t position a little f u r t h e r . 
A n extremist , of the type presented by Eimer , would perhaps 
u rge t h a t t h e lapwing reasons thus : " I f I pretend to be 
wounded, t ra i l my wing, and f lut ter a long the ground, ins tead 
of flying off, I shall draw upon myself the in t ruder ' s a t t en t ion , 
a n d lead h i m to suppose tha t I shall be easily c a u g h t ; a n d if 
I t h u s entice h im away, my li t t le ones will be saved, a n d m y 
end ga ined ." Thus , i t may be said, migh t the bird a rgue , 
and then give practical effect to its reasoning. Bu t are we 
no t here a t t r i bu t ing to t h e lapwing powers of ra t ioc inat ion 
beyond t h e capacity of t he most intel l igent of birds ? A re 
we not assuming a histr ionic power, and a realization of t h e 
effects on others of i ts display, which many a human actor 
migh t well covet ? 

" B u t may no t the b i rd ," i t may be urged in reply, " have 
f o u n d by experience, wi thou t any elaborate process of abs t rac t 
reasoning, t h a t the t r ick is effectual ? " I n any case i t would 
be experience perilously acquired. G r a n t i n g t h a t the b i rd has 
the wit to t r y the t r ick, a l i t t le over-acting, a little too m u c h 
lameness of wing, and she is herself seized and killed ; a l i t t le 
under -ac t ing , and the t r ick fa i l s—her brood is found and 
destroyed. Does it no t seem probable t h a t such experience 
would be dearly bough t , t h a t fa i lure would mean either dea th 
t o the pa ren t or dea th to t h e offspr ing ? A n d is it no t clear 
t h a t na tu ra l selection is t hus in t roduced in any case ? A n d 
may no t t h e selectionist pe r t inen t ly ask : " Why, if na tura l 
selection is thus introduced as a fac tor , ha l t midway between 
two hypotheses? W h y not t ake the f u r t h e r s tep—one by 
which all t h e difficulties a t t e n d i n g t h e intel l igent acquisi t ion 
a n d t h e biological t ransmiss ion are alike avoided—of al lowing 
t h a t n a t u r a l selection exercises, t h r o u g h o u t , i ts influence on 
congenital variat ions, and no t on acquired modifications of 
behaviour ? " 
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T h e r e is, however , a way in wh ich , when n a t u r a l select ion 
is opera t ive , in te l l igence m a y serve to fos t e r congen i t a l va r i a -
t ions of t h e r equ i r ed n a t u r e a n d d i rec t ion . "We m u s t r e -
m e m b e r t h a t acqui red h a b i t s on t h e one h a n d , a n d c o n g e n i t a l 
va r i a t ions of ins t inc t ive behav iour o n t h e o t h e r h a n d , a re b o t h 
work ing , in t h e i r d i f f e ren t spheres, t o w a r d s t h e s ame end , t h a t 
of a d j u s t m e n t t o t h e cond i t ions of l ife. I f , t h e n , acqu i r ed 
a c c o m m o d a t i o n a n d congeni ta l a d a p t a t i o n r each t h i s end by 
d i f fe ren t me thods , surv iva l may b e best secured by t he i r co-
opera t ion . A n d t he more t h o r o u g h - g o i n g t h e co -opera t ion 
t h e be t t e r t h e chance of su rv iva l . T h e r e would be a dis-
t i n c t advan tage in t he s t rugg le f o r existence w h e n i nhe r i t ed 
t endenc ies of i n d e p e n d e n t o r ig in co inc ided in d i r ec t ion wi th 
acqui red modif icat ions of b e h a v i o u r ; a d i s t inc t d i s a d v a n t a g e 
w h e n such inhe r i t ed tendencies were of such a cha rac t e r as t o 
t h w a r t or d i v e r t t h e ac t ion of in te l l igence . T h u s a n y h e r e -
d i t a r y va r i a t ions which coincide in d i r ec t i on w i t h modi f i ca t ions 
of b e h a v i o u r due t o acqui red h a b i t would be f a v o u r e d a n d 
f o s t e r e d ; whi le such va r i a t ions as occurred on o the r a n d 
d ive rgen t l ines would t end to be weeded ou t . P ro fes so r M a r k 
B a l d w i n , * w h o has i n d e p e n d e n t l y sugges ted s u c h re l a t ion 
be tween modi f i ca t ion a n d va r i a t i on , has appl ied t o t h e process 
t h e t e r m " Organ ic Selection ; " b u t i t m a y also be descr ibed 
as t h e n a t u r a l selection of co inc iden t var ia t ions . 

I t m a y be u rged , t he re fo re , t h a t if n a t u r a l se lect ion be 
accep ted as a p o t e n t f ac to r in o rgan i c evolut ion , a n d unless good 
cases can be adduced in which n a t u r a l selection can p lay 110 
p a r t and yet h a b i t has become ins t inc t ive , we m a y a d o p t some 
such view as t he fo rego ing . W h i l e st i l l be l iev ing t h a t t he r e is 
some connec t ion between h a b i t a n d ins t inc t , we m a y r e g a r d t h e 
c o n n e c t i o n as ind i rec t a n d permiss ive r a t h e r t h a n d i rec t a n d 
t r ansmis s ive . W e m a y look u p o n some hab i t s as t h e acqu i red 
mod i f i ca t ions which fos te r those va r i a t i ons which are co inc iden t 
i n d i rec t ion , and which go to the m a k i n g of ins t inc t . 

T h e n e t r e su l t of a s tudy of i n s t i n c t i v e b e h a v i o u r is to lead 

* Professor Henry Osborn has also indicated the relationship re-
ferred to. 
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us to t h e conclus ion t h a t i ts evo lu t ion r u n s para l le l w i t h t h e 
evo lu t ion of an ima l s t r u c t u r e . T h i s is p e r h a p s bes t seen i n 
t h e case of those insects in w h i c h typ ica l i n s t i nc t i ve ac ts a re 
p e r f o r m e d by larvae of whol ly d i f f e ren t f o r m a n d s t r u c t u r e , 
t h o u g h t h e y are s tages in t he deve lopmen t of t h e same species. 
T h i s is exemplif ied in t h e cases of Sitaris, Argyrommia, a n d 
Lemopsis which have been brief ly descr ibed . I t is p robab le 
t h a t in all cases of ins t inc t ive act ion n a t u r a l se lect ion has been 
a co -opera t ing f ac to r . W i t h o u t g o i n g so f a r as t o assert w i t h 
P ro fessor W e i s m a n n t h e " al l-sufficiency of n a t u r a l se lec t ion ," 
we m a y echo the words of P ro fe s so r Groos,* a n d say : " N e v e r -
theless , we k n o w n o pr inc ip le excep t t h a t of selection, a n d we 
m u s t g o as f a r as t h a t will t a k e us . Abso lu t e k n o w l e d g e of 
such p h e n o m e n a is u n a t t a i n a b l e . " A n d in t h i s conclus ion we 
have t h e s u p p o r t of D r . P e c k h a m , who says,f " W e h a v e f o u n d 
t h e m [ t h e ins t inc t ive ac t s of so l i t a ry wasps ] i n all s tages of 
t h e i r deve lopment , a n d are convinced t h a t t h e y have passed 
t h r o u g h m a n y degrees f r o m t h e s imple t o t h e complex , by t h e 
ac t ion of n a t u r a l select ion. I n d e e d , we find in t h e m b e a u t i f u l 
examples of t h e surv iva l of t h e fittest." 

* " The Play of Animals," p. 64. 
f " Solitary Wasps," p. 23G. 
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C H A P T E R I V 

INTELLIGENT BEHAVIOUR 

I . — T H E NATURE OF INTELLIGENT BEHAVIOUR 

SUCH an a n i m a l as a newly h a t c h e d b i r d or an insect j u s t set 
f r ee f r o m t h e chrysa l i s is a g o i n g concern , a l i v ing c rea tu re . 
I t is t he beare r of w o n d e r f u l l y complex a u t o m a t i c mach ine ry , 
capable , u n d e r t h e i n i t i a t i n g inf luence of s t imul i , of p e r f o r m i n g 
ins t inc t ive ac ts . B u t if t h i s were all we should h a v e no more 
t h a n a c u n n i n g l y wrough t a n d se l f -deve lop ing a u t o m a t i c 
mach ine . W h a t t h e c rea tu re does ins t inc t ive ly a t f irst i t 
would do a lways, pe rhaps a l i t t le m o r e smoo th ly as t b e o rgan ic 
m e c h a n i s m se t t led down to i ts w o r k — j u s t as a s t e am-eng ine 
goes more s m o o t h l y w h e n it has been r u n n i n g f o r a while ; 
b u t o therwise t h e ac t ion would c o n t i n u e u n c h a n g e d . I n s t i n c -
t i ve b e h a v i o u r would r ema in unmodi f ied t h r o u g h o u t l i fe . T h e 
ch ick , however , or t h e imago insec t is s o m e t h i n g m o r e t h a n 
this . I t a f fords ev idence of t h e a c c o m m o d a t i o n of behav iou r 
t o va ry ing c i rcumstances . I t so ac ts as t o lead us t o i n fe r 
t h a t t he r e a re cen t re s of i n t e l l i gen t con t ro l t h r o u g h t h e 
ac t i on of wh ich t h e au toma t i c behav iou r can be modif ied in 
accordance wi th t h e resul ts of exper ience . W h e n , f o r example , 
a y o u n g chick wa lks towards a n d pecks a t a l adybi rd , t h e l ike 
of which he has neve r before seen, t he behav iou r m a y be pure ly 
in s t inc t ive ; a n d so, too, when h e s imi lar ly seizes a wasp- la rva . 
E v e n w h e n he r e j ec t s t h e ladybi rd or swallows the la rva , t h i s 
m a y be d i rec t ly due to unp leasan t s t i m u l a t i o n in t h e one case, 
a n d p leasan t in t h e o the r . B u t when , a f t e r a f ew tr ia ls , t h e 
ch ick leaves l adyb i rd s unmoles t ed whi le he seizes wasp-larva) 
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with increased energy, he affords evidence of selection based 
oil individual experience. A n d such selection implies intell i-
gence in almost i ts simplest expression. W e may say, t he re -
fore, t ha t , whereas inst inct ive behaviour is prior t o indiv idual 
experience, intel l igent behaviour is t h e outcome and p roduc t 
of such experience. Th i s d is t inct ion is presumably clear 
enough ; and i t is one tha t is based on the facts of observa-
t ion . B u t we mus t not fail to notice tha t , t hough the logical 
dist inction is qui te clear, the acquired modif icat ions of be-
haviour, which we speak of as intel l igent , presuppose congeni ta l 
modes of response which are guided to finer issues. W e may 
say, then , t h a t where these congeni ta l modes of response t ake 
the fo rm of ins t inct ive behaviour , there is supplied a general 
plan of ac t ion which intel l igence part icular izes in such a 
manner as to produce accommodat ion to the condi t ions of 
existence. 

W e have already f r ank ly admit ted tha t , in t h e present s ta te 
of our knowledge, we do not know with any definiteness how 
intel l igent modification of behaviour is effected. B u t it seems 
probable t h a t f r o m all par t s of t he automat ica l ly work ing 
organic machine messages come in to the centres of conscious 
control, and t h a t in accordance wi th t h e ne t result of all these 
messages, pas t and present , t inged wi th pleasure or pain , other 
messages go out t o t h e automat ic centres, and, by checking 
thei r act ion here and enforc ing i t there , give new direct ion to 
the resul t ing behaviour . If th is be so, t h e consciousness 
associated wi th the control -centres is like t h e person who sits 
in a central office and guides the work ing of some organized 
system in accordance with the in format ion he is constant ly 
receiving ; who sends messages to check act iv i ty in certain 
directions and to render i t more efficient a n d vigorous in 
others. 

I t may be said, however , t h a t intel l igent guidance is, a t any 
ra te in such simple cases as t he selection of a palatable g rub 
and the re jec t ion of a nauseous ladybird, itself de te rmined by 
inst inct ive likes and dislikes. All y o u n g chicks apparent ly 
find wasp-larva; pala table and ladybirds t h e r eve r se ; and 
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this is just as much the outcome of heredity as the instinc-
tive act of pecking. Since, therefore, heredi ty determines 
what shall be selected and what rejected—since the likes and 
dislikes are themselves instinctive—any essential difference 
between congenital and acquired behaviour seems to be 
evanescent. 

Now, if we apply to the affective qualities of mental states 
— t h e pleasurable tone or its opposite which characterize such 
s ta tes—the te rm " inst inct ive," we do so in reference to the 
broader psychological conception of inst inct , ra ther t h an in 
accordance with the narrower biological acceptat ion of the 
t e rm. For the likes and dislikes consti tute pa r t of the con-
dit ions under which the behaviour occurs, and not elements iu 
the co-ordinated response as such. Hence it is preferable to 
apply to these hereditary qualities the te rm innate, ra ther than 
the term instinctive. But , waiving this distinction, it is t rue 
tha t such pleasant or unpleasant qualities of the sensory results 
of stimuli are par t of the animal 's hereditary outfit , and are 
not acquired in the course of individual experience. What , 
then, is acquired ? What part does experience play in the 
development of intelligent behaviour ? Let us consider the 
case of the chick and the ladybird, and see whether it helps 
us to answer these questions. The chick is st imulated to the 
instinctive pecking response by a small moving object . Tha t 
is the first scene of the little drama. I n the second scene the 
ladybird is seized, sensory centres are unpleasantly stimulated, 
and the insect is dropped or th rown on one side with signs of 
disgust. Le t us grant t ha t this aversion with its characteristic 
response is also instinctive. There is no hereditary connection 
betiveen scene 1 and scene 2. Af t e r an interval the curtain 
rises on act ii. The characters are the same as in the first 
scene of the previous act. But the action of the drama is 
different. The chick does not seize the ladybird. Why ? 
Because there is an acquired connection betiveen scenes 1 and 2 
of the previous act. The chick has gained experience of the 
nauseous character of the insect, and this experience influences 
and modifies his behaviour. The essentially new feature, 

http://rcin.org.pl



therefore , is t h e establ ishment of a connect ion which is no t 
provided t h r o u g h inher i tance . T o pu t t he dis t inct ion in a 
brief fo rm, we may say t h a t ins t inct depends on how t h e 
nervous system is bui l t t h r o u g h h e r e d i t y ; while intel l igence 
depends upon how the nervous system is developed t h r o u g h 
use. 

Assuming t h a t an animal is capable of ga in ing experience 
and of acquir ing new nervous connections in t h e course of 
individual experience, it follows tha t , as has already been 
indicated, instinctive behaviour in its logical pur i ty is only 
presented in the first pe r fo rmance of any given co-ordinated 
act . Fo r a f t e r th is t h e animal has ga ined experience of i ts 
pe r fo rmance ; and th is can no longer conform to a def ini t ion 
of inst inct , according to which i t is characterized as " pr ior to 
experience." On t h e o ther hand , intel l igent behaviour canno t 
be presented on the first occurrence of any action, since the re 
is no pr ior experience thereof in the l ight of which it may be 
guided. T h i s logical d is t inct ion may be expressed by saying 
t h a t inst inct ive behaviour is always prior to experience, while 
in te l l igent behaviour is always subsequent to experience. 
"When, however, inst inct ive procedure cont inues t h r o u g h o u t 
life practically unmodif ied or b u t l i t t le modified, we may still 
class it unde r ins t inc t , since the heredi tary connections are 
still the p redominan t factors . A n d where the la t te r par t of 
an ins t inct ive sequence is modified by the experience gained in 
the former pa r t , we may still t e rm t h e modif icat ion intel l igent , 
however small may be t h e t ime- in terva l implied in the word 
" s u b s e q u e n t . " Sharp as t h e logical d is t inct ion is, the be-
haviour of animals is in the main a jo in t -product , and whether 
we t e r m it inst inct ive or intel l igent depends upon whether the 
hered i ta ry or t h e acquired fac tor predominates . 

Pass ing on now to consider some f u r t h e r characterist ics of 
in te l l igent behaviour , we may first not ice wha t Dr . Charles 
Mercier, in his work on " T h e Nervous System and the Mind , " 
t e rms the four criteria of intel l igence. In te l l igence is mani -
fested, he says, first in the novelty of t he ad ju s tmen t s to 
ex te rna l c i rcumstances ; secondly, in t h e complexity ; thirdly, 
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in t h e precis ion ; a n d f o u r t h l y , in d e a l i n g w i th t h e c i r c u m -
s tances in such a way as t o e x t r a c t f r o m t h e m t h e m a x i m u m 
of benef i t . 

I f , however , we are to r e g a r d these severally as c r i t e r i a of 
in te l l igence, each should serve t o d i f f e ren t i a t e i n t e l l i g e n t f r o m 
ins t inc t ive behav iour . B u t t h i s is n o t t h e case. T h e precis ion 
of t h e a d j u s t m e n t can-
n o t be r ega rded as a cri-
t e r i o n of in te l l igence, for 
m a n y ins t inc t ive ac t s a re 
r e m a r k a b l y precise. N o 
g roce r ' s ass i s tan t rolls a 
p a p e r f u n n e l w i th more 
prec i s ion t h a n is dis-
p layed by t h e b i rch-wee-
vi l (Rhyncl i i tes be tula') in 
c o n s t r u c t i n g t h e leaf -
case in wh ich h e r eggs 
a r e la id . Curved inci-
s ions of c o n s t a n t f o r m 
a re m a d e on e i ther side 
of t h e mid r ib , a n d are 
" of j u s t t h e r i g h t shape 
t o m a k e t h e over laps in 
t h e ro l l ing , a n d t o re -

t a i n t h e m rol led up FIG. 18.—Leaf-case of Birch-weevil, 
w i t h t h e least t e n d e n c y 

t o sp r ing b a c k , " * while the t i p of t h e leaf is rol led i n to 
a second smal ler f u n n e l , wh ich is t u c k e d in t o close t h e 
o p e n i n g of t h e first, a f t e r t h e eggs h a v e been depos i t ed . " T h e 
eggs h a t c h in t h e i r d a r k place, each g i v i n g r ise t o a n eyeless 
m a g g o t , w h i c h u l t ima te ly leaves t h e f u n n e l fo r t h e e a r t h . . . . 
H e n c e t h e beet le c a n n o t be cons idered t o have ever seen a 
f u n n e l , a n d cer ta in ly has neve r wi tnessed t h e c o n s t r u c t i o n of 

* See D. Sharp, "Cambridge Natural History," " Insects," part ii., 
p. 293, and the original authorities cited on p. 294. 
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one, though, when disclosed, it a lmost immediately sets to> 
work to make funnels on the complex and perfec t sys tem" ' 
characteris t ic of the species. T h i s is b u t one example oft 
inst inctive precision out of t he many which could be cited.. 
W e may say, then , t h a t though , when an ac t is otherwise) 
shown to be intel l igent , the precision is a cr i ter ion of the) 
level a t ta ined by the intel l igence, still it cannot be said to> 
be a criterion which serves to d is t inguish intel l igent fromi 
inst inct ive behaviour. 

Nor can we regard apparent prevision (which is sometimes 
advanced as a cri terion of intell igence) as specially dis t inct ive 
of intel l igent acts regarded objectively in the s tudy of animall 
behaviour . For , as we have had occasion to show, there a r e 
many inst incts which display an as tonishing a m o u n t of wha t 
may be t e rmed " b l i n d p rev i s ion"—ins t ance the inst inct ive 
regard for the welfare of unbo rn offspr ing which the m o t h e r 
will never see, and the instinctive prepara t ion f o r an unknown, 
f u t u r e existence in the case of insect larva). 

Nor , again, is the complexity of the a d j u s t m e n t dist inctive 
of intell igence as contrasted wi th ins t inc t . W e have cited 
examples which afford evidence of m u c h complexity in in -
s t inct ive behaviour . T h e cons t ruc t ion and s torage of t h e 
nest among solitary wasps, and thei r me thods of cap tur ing 
and conveying the insects or spiders 011 which they prey, a re 
sufficiently complex. So, too, is t he behaviour of the Sitaris 
larva which at taches itself to the male bee, passes t o t h e 
female, and then slips on to the eggs she lays ; and so, again, 
is t h a t of the Yucca moth, which collects pollen f r o m the 
anthers , conveys it to the s t igma, and then lays her eggs 
among the ovules. These cases show, too, t h a t the c i rcum-
stances may be dealt wi th in such a way as t o extract f rom 
t h e m the m a x i m u m of benefi t . I t would be difficult intelli-
gently to improve upon the manne r of dea l ing wi th the circum-
stances displayed in many famil iar modes of inst inct ive procedure. 

There remain the novelty of t h e a d j u s t m e n t and the in-
dividuali ty displayed. And here we seem to have valid 
criteria of intel l igent behaviour . T h e abil i ty to perform 

http://rcin.org.pl



acts in special a d a p t a t i o n to n e w c i rcumstances , and t h e 
ind iv idua l i ty man i fe s t ed in dea l ing w i t h t h e complex cond i -
t i ons of a var iab le e n v i r o n m e n t , — t h e s e seem to be d i s t inc t ive 
f e a t u r e s of intel l igence. O n t h e o t h e r h a n d , in ins t inc t ive 
behaviour the re seems to be no choice ; t h e a n i m a l is impel led 
t o the i r s tereotyped p e r f o r m a n c e t h r o u g h impulse, as by a s t e r n 
necessity ; t hey are so f a r f r o m nove l t h a t t h e y are p e r f o r m e d 
by every l ike ind iv idua l of t h e species, a n d have been so pe r -
f o r m e d by t he i r ances tors fo r gene ra t i ons ; a n d in p e r f o r m i n g 
t h e ins t inc t ive ac t , t h e an ima l seems t o h a v e no more i n -
d iv idua l i ty or or ig inal i ty t h a n a piece of adequa te ly w o u n d 
c lockwork. 

G r a n t i n g , t h e n , t h a t behav iour is shown t o be in te l l igen t by 
t h e f a c t t h a t t he r e is evidence of p r o f i t i n g by experience, we 
m a y say t h a t the level a t t a i ned b y t h e in te l l igence is ind ica ted 
by t h e complexi ty of t he a d j u s t m e n t , i t s precis ion, t h e in-
d iv idua l i t y shown, t h e a m o u n t of previs ion disclosed, a n d 
in i t s be ing such as to ex t rac t f r o m the c i rcumstances t he 
m a x i m u m of benef i t . M a n y of these po in t s , however , serve 
equal ly well to m a r k t h e level of i n s t i nc t i ve procedure . 

I I . — I N T E L L I G E N T BEHAVIOUR IN INSECTS 

I t is, as we h a v e seen, a m o n g t h e h i g h e r i nve r t eb ra t e s , 
especially in insects, t h a t some of t h e m o s t r e m a r k a b l e a n d c o m -
plex i n s t i nc t s m a y be f o u n d . T h e r e is,* however , a t e n d e n c y 
t o ascr ibe t he behav iour of insects en t i r e ly to i n s t inc t , w i t h o u t 
suf f ic ient evidence t h a t ne i the r i m i t a t i o n , i n s t r u c t i o n , n o r 
i n t e l l i gen t l e a rn ing play any p a r t . T h i s is, pe rhaps , a su rv iva l 
of t h e o ld - fash ioned view t h a t all t h e ac t s of t he lower a n i m a l s 
a r e p e r f o r m e d f r o m ins t inc t , whe reas t h o s e of h u m a n be ings 
a r e t o be r ega rded as r a t i o n a l or i n t e l l i g e n t . I n popu la r 
w r i t i n g s a n d lectures, f o r example , we f r e q u e n t l y f ind some or 
a l l of t he fo l lowing ac t iv i t ies of a n t - l i f e a sc r ibed t o i n s t i n c t : 

* Tliis and the three succeeding paragraphs are taken from " Animal 
Life and Intelligence," p. 425. 
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recognition of members of the same nest ; powers of com-
munica t ion ; keeping aphides fo r the sake of the i r sweet 
secretion ; collection of aphid eggs in October, ha t ch ing t h e m 
out in the nest, and t a k i n g t h e m in t h e spr ing t o the daisies, 
on which they feed, fo r p a s t u r e ; s lave-making a n d slave-
keeping, which, in some cases, is so ancient a hab i t t h a t t h e 
enslavers are unable even to feed themselves ; keeping insects 
as beasts of burden, e.g. a k i n d of p l an t -bug to carry leaves ; 
keeping beetles, etc., as domest ic p e t s ; hab i t s of personal 
cleanliness, one an t g iv ing ano the r a b rush-up , and being 
brushed-up in r e tu rn ; hab i t s of play a n d recreat ion ; hab i t s 
of bury ing the dead ; the s torage of g ra in and n i p p i n g t h e 
budd ing rootlet to prevent f u r t h e r ge rmina t ion ; t he hab i t s 
described by Dr . Lincecum, a n d to a large extent conf i rmed 
by Dr . McCook, t h a t Texan an t s prepare a clearing a round 
the i r nest, and six m o n t h s later harves t t he ant-rice, a k ind of 
grass of which they are par t icu lar ly fond , even, according to 
Lincecum, seeking and sowing the g ra in which shall yield th is 
h a r v e s t ; the collection by o ther an t s of grass to m a n u r e t h e 
soil on which there subsequent ly grows a species of f u n g u s 
upon which they feed ; the mi l i ta ry organiza t ion of t he ecitons 
of Central America ; and so f o r t h . Now, the descript ion of 
the habi ts of an t s fo rms one of the most in teres t ing chapters 
in na tura l history. B u t to class t h e m all as i l lustrat ions of 
inst inct is a survival of an old-fashioned method of t r ea tmen t . 

T o pu t the mat te r in ano the r way. Suppose t h a t an intelli-
gen t an t were to make observat ions on h u m a n behaviour as 
displayed in one of our grea t cities or in an agr icul tura l 
distr ict . Seeing so great an a m o u n t of rou t ine work going on 
a round him, might he not be in dange r of r ega rd ing all th is 
as evidence of heredi tary ins t inc t ? M i g h t he n o t find i t 
difficult to obtain sat isfactory evidence of t he establ ishment of 
our habits , of the fact t h a t t h i s rou t ine work has to some 
extent to be learnt ? M i g h t he no t say (perhaps not wholly 
wi thout t r u t h ) , " I can see n o t h i n g wha tever in the t r a in ing 
of t he chi ldren of these m e n to fit t h e m fo r thei r l ife-work. 
T h e t r a in ing of their chi ldren has no more apparent bearing 
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upon the activit ies of their af ter - l i fe t h a n the feed ing of our 
g rubs has on the dut ies of ant- l i fe . A n d a l though we m u s t 
r emember , " he migh t continue, " t ha t these large animals do 
n o t have the advantage which we possess of awak ing suddenly, 
as by a new bi r th , to thei r ful l faculties, still, as they grow 
older, now one and now another of the i r defer red ins t incts is 
unfo lded and manifested. They fal l in to the rou t ine of life 
with l i t t le or no t r a in ing as the period proper to t h e various 
ins t inc t s arrives. If learning thereof there be, i t has a t 
present escaped our observation. A n d such intell igence as 
the i r act ivi t ies evince (and many of t h e m do show remarkab le 
adap ta t ion to un i fo rm condit ions of l i fe) would seem to be 
r a the r ancestral t h a n of the present t ime ; as is shown by t h e 
fac t t h a t many of the adapta t ions are directed r a the r t o past 
condi t ions of life t h a n to those which now hold good . I n the 
presence of new emergencies to which the i r ins t inc ts have no t 
f i t ted them, these poor men are o f t en completely at a loss. 
W e cannot b u t conclude, therefore , t h a t , a l though shown under 
somewhat dif ferent and less favourable condi t ions , ins t inct 
occupies fu l ly as large a space in the psychology of man as it 
does in t h a t of t he an t , while the i r intel l igence is f a r less 
une r r i ng and , therefore , markedly infer ior to our own . " 

Of course, t he views here a t t r i bu ted to t h e a n t are very 
absurd . B u t are they much more a b s u r d t h a n t h e views of 
those who, on the evidence which we a t present possess, 
a t t r i b u t e all t he varied activities of ant - l i fe to ins t inc t ? Take 
t h e case of t he ecitons, or mili tary ants , or the harves t ing ants , 
o r the an t s t h a t are said to keep d r a u g h t - b u g s as beasts of 
b u r d e n : have we sufficient evidence t o enable us to affirm 
t h a t these modes of behaviour are purely inst inct ive and not 
i n t e l l i g e n t ; t h a t all t h e varied manoeuvres of t h e mil i tary 
ants , f o r example, are displayed to the fu l l wi thout any learn-
ing or imi ta t ion , wi thout teaching and wi thou t intelligence 011 
t h e p a r t of every individual in the a r m y . 

T h a t in some cases there is someth ing very like a t r a in ing 
or educat ion of t he ant when it emerges f r o m t h e pupa con-
d i t ion is rendered probable by the observat ions of M. Forel . 
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A s K o m a n e s says,* " T h e y o u n g a n t does n o t appea r t o c o m e 
i n t o t h e world wi th a f u l l in s t inc t ive knowledge of al l i t s 
du t i e s as a member of a social c o m m u n i t y . I t is led a b o u t t l i e 
ne s t a n d ' t r a ined to a knowledge of domes t i c du t ies , especial ly 
i n t h e case of larvae.' L a t e r on, t h e y o u n g a n t s are t a u g h t t o 
d i s t i ngu i sh be tween f r i e n d s a n d foes . " 

W e have only to we igh t h e ev idence b r o u g h t f o r w a r d b y 
such observers as F a b r e a n d Dr . P e c k h a m to see t h a t a m o n g 
t h e so l i ta ry wasps a n d mason bees t h e behav iour , t h o u g h 
f o u n d e d on ins t inc t , is in la rge degree modif ied by in t e l l igence . 
T h e care w i th wh ich a si te fo r t h e tunne l l ed nes t i n t h e 
g r o u n d is selected, be tokens s o m e t h i n g m o r e t h a n i n s t i n c t . 
T h e fo l lowing is a s l ight ly condensed s t a t e m e n t of D r . a n d M r s . 
P e c k h a m ' s observat ions on one of t h e so l i ta ry wasps ( A p o r u s 

fasciatus).f " W e were w o r k i n g one day in t h e melon- f ie ld 
w h e n we saw one of these l i t t le wasps go ing b a c k w a r d s a n d 
d r a g g i n g a spider . She twice l e f t i t on t h e g r o u n d whi le she 
circled a b o u t fo r a m o m e n t , b u t soon car r ied it u p on t o one 
of t h e l a rge melon leaves, a n d le f t i t t h e r e whi le she m a d e a 
l o n g a n d ca re fu l s tudy of t h e local i ty, s k i m m i n g close t o t h e 
g r o u n d in a n d out a m o n g the vines ; a t l e n g t h she w e n t u n d e r 
a leaf close to t h e g r o u n d , a n d b e g a n to d ig . A f t e r he r h e a d 
was well down in t h e g r o u n d we b r o k e off t he leaf t h a t we 
m i g h t see h e r m e t h o d of work . She w e n t on f o r t en m i n u t e s 
w i t h o u t n o t i c i n g t he change , a n d t h e n , w i t h o u t any c i rc l ing , 
flew off to visit he r spider . W h e n she t r i ed to r e t u r n t o h e r 
ho le i t was ev iden t t h a t some l a n d m a r k was miss ing . A g a i n 
a n d a g a i n she z ig-zagged f r o m t h e spider to t h e nes t ing-p lace , 
g o i n g by a sor t of p a t h a m o n g t h e v ines f r o m leaf to leaf , a n d 
f r o m blossom t o blossom, b u t w h e n she r eached t h e spot she 
d i d n o t recognize i t . A t last we laid t h e leaf back in its p lace 
over t h e open ing , w h e n she a t once w e n t in a n d r e sumed h e r 
w o r k , k e e p i n g a t i t s teadi ly f o r t e n m i n u t e s longer . A t t h i s 
p o i n t she suddenly reversed her opera t ions , a n d began t o fill in 
t h e hole t h a t she h a d made . She t h e n g l anced a t t h e spider , 

* " Animal Intelligence," p. 59. 
f " Instincts and HabitB of the Solitary Wasps," p. 55. 
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selected a new place, a n d began t o d ig aga in . T h i s hole was 
also filled in ; she looked once m o r e a t t h e sp ider , a n d s t a r t ed 
a nes t in a new place. Th i s , in t u r n , was soon a b a n d o n e d , as 
was a f o u r t h . T h e fifth b e g i n n i n g was m a d e u n d e r a leaf 
t h a t lay close t o t h e g r o u n d , b u t a f t e r t w e n t y m i n u t e s ' work 
th i s place also was a b a n d o n e d a n d a s ix th s t a r t ed . T h i s , h o w -
ever, was t he final choice, a n d a f t e r fo r ty - f ive m i n u t e s spen t in 
d igg ing i t was c o m p l e t e d . " 

T h i s descr ip t ion shows a n a m o u n t of a p p a r e n t f a s t id ious -
ness which is qu i t e i r reconci lable w i t h t h e hypo thes i s t h a t t h e 
behav iou r is mere ly in s t inc t ive . N o t less f a s t i d i o u s a re some 
wasps in t h e t e m p o r a r y closure of t h e ho le w i t h a s tone or 
pellet of e a r t h , t h e opera t ion b e i n g r epea ted several t imes 

FIG. 19.—Solitary Wasp using a stone to beat down the earth 
over its nest (after Peckliam). 

wi th d i f fe ren t covers before t h e insec t seems to be sat isf ied ; 
while in o the r cases t h e hole is h i d d e n by b r i n g i n g e a r t h 
i n such q u a n t i t y as to r e n d e r t h e p lace i nd i s t i ngu i shab le 
f r o m t h e res t of t he field. B u t in one case observed by I ) r . 
P e c k h a m , in te l l igent p r o c e d u r e was car r ied so f a r as ap-
pa ren t ly to involve t h e use of a tool , t h e same b e h a v i o u r 
h a v i n g been independen t ly observed in t h e same g e n u s (Am-
mophila) by D r . S. W . Wil l i s ton of K a n s a s U n i v e r s i t y . " J u s t 
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h e r e , " wr i t e s D r . Peckham,3* " m u s t be to ld t h e story of one 
l i t t le wasp whose ind iv idua l i ty s t ands o u t in our minds more 
d i s t inc t ly t h a n t h a t of any of t he o thers . I n filing u p h e r 
nes t she p u t he r head d o w n in to i t a n d b i t away the loose 
e a r t h f r o m t h e sides, l e t t i ng i t f a l l to t he bot tom of t h e 
bu r row, a n d t h e n , a f t e r a q u a n t i t y h a d accumulated, j a m m e d 
i t d o w n w i t h h e r h e a d . E a r t h was t h e n b rough t f r o m t h e 
ou ts ide a n d pressed in , a n d t h e n m o r e was bi t ten f r o m t h e 
sides. W h e n , a t last , t he filling was level w i th yhe g r o u n d , 
she b r o u g h t a q u a n t i t y of fine g r a i n s of d i r t t o the spot, a n d , 
p i c k i n g u p a smal l pebble i n he r mandib les , tsed it as a 
h a m m e r in p o u n d i n g t h e m down w i t h r ap id s:rokes, t h u s 
m a k i n g t h i s spot as h a r d a n d firm as t h e su r round ing surface. 
Be fo re we could recover f r o m our a s t o n i s h m e n t at this p e r -
f o r m a n c e she h a d d r o p p e d h e r s tone a n d was b r ing ing m o r e 
ea r th , a n d in a m o m e n t we saw h e r pick u p the pebble a n d 
aga in p o u n d t h e e a r t h i n to place w i t h i t . Once more t h e 
whole process was repea ted , a n d t h e n t h e l i t t le creature flew 
a w a y . " 

H e r e we have in te l l igen t b e h a v i o u r r i s ing to a level t o ! 
wh ich some would apply t h e t e r m ra t iona l . F o r the act m a y 
be he ld t o a f fo rd ev idence of t h e pe rcep t ion of the re la t ion 
of t h e m e a n s employed t o a n e n d t o be a t ta ined , and some 
gene ra l concep t ion of purpose . I n th i s sect ion, which deals 
w i t h descr ip t ion of behav iou r based on observat ion t h e 
psychologica l exp lana t ion c a n n o t b e discussed. Similar i n -
d ica t ions of de l ibera te ac t ion may be held t o be afforded by 
t h e s o m e t i m e s e labora te " local i ty s tud ies " wh ich :hese insects 
seem to m a k e , — b y t h e " care t h a t is t a k e n by wasps to acquain t 
themse lves w i th t h e s u r r o u n d i n g s of the i r nes ts ." A Sphex, 
f o r example , which h a d par t ia l ly m a d e a n d then a b a t d o n e d 
several nes t s , l e f t t h e m w i t h o u t a n y local i ty s t u d y ; bu t w h e n 
she h a d comple ted a nes t in a su i tab le spot she made " i most 
t h o r o u g h a n d sys temat ic s t u d y of t h e su r round ings . S t e flew 
in a n d o u t a m o n g t he p l an t s , first in n a r r o w circles ne i r t h e 
su r f ace of t h e g r o u n d , a n d t h e n in wider a n d wider ones as 

* Op.cit., p. 22, 
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she rose higher in the air, unt i l at last she took a s t ra ight line 
and disappeared in the dis tance." Another species (Cerceris 
deserta) " h a s the habi t of making a number of half circles in 
f ron t of the nest , and then, af ter rising a l i t t le higher , of 
flying several t imes completely round i t . " The method of 
procedure is, i t seems, so normal to the species t ha t it is pro-
bably founded on an instinctive basis. Dr. and Mrs. Peckham, 
in comment ing on their observations, say : * " If the examination 
of the objects about the nest makes 110 impression upon the 
wasp, or if it is not remembered, she ought not to be incon-
venienced nor thrown off her t rack when weeds and stones 
are removed and the surface of the ground is smoothed over ; 
bu t th i s is just what happens ." Fo r convenience of observa-
t ion they "somet imes gently moved intercepting objects to 
one side, but even such a sl ight change threw the wasp out 
of her bearings, and made it difficult for her to recover her 
t reasure ." Where wasps fo rm a number of nests in a small 
plot of ground, as in the case of Bembex, each knows and 
re turns to its own hole, as was proved by Dr. Peckham, who 
marked the insects and their nests with paint . 

So, too, with regard to prey. I n the course of his observa-
t ions on Pompilus, Fabre removed the spider which the wasp 
had deposited on a t u f t of vegetat ion before she made her 
nest. As she was at work beneath the surface she could not 
see what went on above ground or where the spider had been 
redeposited some twenty inches f rom its former position. On 
emerging f r o m the nest the wasp went s t ra ight to the original 
spot, searched round it for some t ime, t hen made f u r t h e r 
excursions, and discovered the spider. Af ter slightly al ter ing 
i ts position, and placing it 011 another t u f t of vegetation, she 
r e tu rned to her subterranean labours, giving the observer an 
oppor tuni ty of again moving the spider. Five t imes did 
Fabre repeat the operation, and every t ime the wasp re turned 
to the spot where she had last deposited her prey. 

T h e same observer records some interest ing experiments 
wi th t he mason bee, Chcdicodoma. T h e mud nests of the species 

* Op. citp. 215. 
K 
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INTELLIGENT BEHAVIOUR 

inves t iga ted were affixed to s tones on t he b a n k s of t h e R h o n e . 
W h e n a nes t was par t i a l ly cons t ruc ted , t h e bee h a v i n g flown 
off fo r more mater ia l , F a b r e moved t h e s tone to a new pos i t ion , 
nea r a t h a n d a n d easily visible f r o m the o r ig ina l s i te . T h e 
bee went s t r a i g h t t o t h e place where t h e nes t h a d been , 
searched t he immedia te ne ighbourhood , flew off, a n d r e t u r n e d 
to t h e same spot to con t inue t h e search . If she came across 
he r own nes t in i ts new posi t ion she did n o t recognize i t as 
hers , b u t l e f t it a f t e r examina t ion . B u t if a s tone w i t h t h e 
nes t of a n o t h e r bee in a b o u t t h e same s tage of c o n s t r u c t i o n 
was placed in t h e pos i t ion occupied by he r own, she a d o p t e d 
i t . A n d w h e n two nests nea r t oge the r , b o t h half bu i l t , were 
t ransposed, each bee u n h e s i t a t i n g l y a d o p t e d t he nes t wh ich 
occupied t he pos i t ion Avhere its own nest h a d been . I t m a y 
well seem s t r ange t h a t , t h e gene ra l loca l i ty -memory b e i n g so 
well ma rked , t h e r ecogn i t ion of the pa r t i cu l a r s t o n e a n d nes t 
should be def ic ient . T h i s m a y be due t o t h e f a c t t h a t t h e 
so-called c o m p o u n d eyes a re t he o r g a n s concerned i n local i ty 
vision, while t h e ocelli deal wi th deta i l s a t very close r a n g e , 
a n d t h a t t h e f o r m e r a lone af ford t h e requis i te d a t a f o r recog-
n i t i o n ; by the i r i n s t r u m e n t a l i t y alone arises t h e conscious 
s i tua t ion which af fords gu idance in behav iour . A n d in t h a t 
s i tua t ion s l ight changes which f o r us m a k e i t " st i l l t he same 
b u t wi th a d i f f e r e n c e " r ende r i t n o l onge r t h e same f o r a 
b e i n g of more l imi ted in t e l l i gence—one probab ly incapable 
of ana lyz ing t h e s i tua t ion a n d seeing t h a t t h e sameness 
p repondera t e s over t h e d i f ference . B e t h i s as i t may , t h e 
f a i lu re of a bee to recognize i ts own nes t u n d e r c i r cums tances 
so fo re ign t o i ts exper ience as r e m o v a l to a new spot m a y be 
paral le led w i th wha t I have observed in t h e case of s t ick lebacks . 
A nes t h a d been bu i l t in a r o u n d glass bell j a r wh ich s tood 
near a window. Some aqua t i c v e g e t a t i o n grew in t h e t a n k , 
a n d t h e nes t was bu i l t 011 t h e w indow side. A n expe r imen t was 
m a d e by t u r n i n g t he la rge bell j a r t h r o u g h a r i g h t angle . T h e 
male s t ick leback searched fo r i t s nes t in t h e old d i r e c t i o n on 
t he window s i d e — t h a t is to say, t h e s ame pos i t ion in re fe rence 
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t o t he inc idence of t h e l igh t . T h e search was, of course, 
f rui t less , a n d a n e w nes t was b e g u n in th i s pos i t ion . P resen t ly 
t h e old nes t was discovered, a n d was t h e n v igorous ly des t royed 
in j u s t t h e same way as the nest of a r iva l is pul led to pieces 
and sca t te red . H e r e a new incidence of l igh t a n d new d i rec t ion 
of shadows seemed to have complete ly t r a n s f o r m e d t h e visual 
s i tua t ion . 

T o r e t u r n to insects, i t is p robable t h a t t h e h o m i n g facu l ty 
is n o t t h e resu l t of a n i n b o r n mys te r ious i n s t i n c t d e p e n d e n t 
on some sense of d i r ec t ion of wh ich we have no knowledge , 
b u t is based u p o n exper ience ga ined d u r i n g t h e i r flight h i t h e r 
and t h i t h e r — t h a t , in a word, i t is in te l l igen t a n d n o t ins t inc-
t ive . E x p e r i m e n t s of F a b r e a t first seemed t o sugges t some 
m a g n e t i c inf luence to wh ich bees were s e n s i t i v e ; f o r when a 
m i n u t e m a g n e t was fixed t o a bee as i t s t a r t e d on i ts r e t u r n 
journey , t h e insec t was a t f a u l t ; b u t as a check e x p e r i m e n t 
he affixed a piece of s t r aw ins tead of a m a g n e t , w i t h s imi lar 
resul ts . Some of F a b r e ' s obse rva t ions a n d those of D r . 
B e t h e * a re diff icul t t o reconcile w i t h t h e hypo thes i s t ha t , in 
t he h o m i n g , gu idance is due to acqu i red a c q u a i n t a n c e w i th 
t he local i ty. But , on the o the r h a n d , t h e expe r imen t s of 
L o r d A v e b u r y a n d of R o m a n e s seem t o f a v o u r t h i s v iew. 
R o m a n e s f o u n d t h a t when bees were t a k e n i n l a n d f r o m t h e i r 
h ive n e a r t h e seaboard , a n d t h e n l ibera ted , t h e y r e t u r n e d 
f r o m considerable d is tances , the whole local i ty be ing fami l i a r ; 
b u t t a k e n to t h e seashore, where t h e o b j e c t s a r o u n d t h e m 
were u n f a m i l i a r (since t h e seashore is n o t t h e place where 
flowers a n d n e c t a r are t o be f o u n d ) , t h e bees, t h o u g h n o t f a r 
d i s t a n t f r o m t h e hive, were nonplussed a n d lost t h e i r way . 
D r . a n d M r s . P e c k h a m , as t h e resu l t of t h e i r ex t remely ca re fu l 
observa t ions , seem to have no d o u b t t h a t t h e h o m i n g of sol i tary 
wasps is d u e to local i ty-exper ience ; a n d of t h e social wasp , 
Polistes fusca, t h e y say : f " W e h a v e seen t h e y o u n g workers 
m a k e repea ted local i ty s tud ies w h e n they first began t o v e n t u r e 

* "Diirfen wir den Amoisen und Bi^uen psycbisclie Qualitaten 
;Zuschreiben." PJluger's Archiv., lxx., 1898. 

t " Solitary Wasps," p. 219. 
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away f rom home, but as they occupy the same nest all summer 
they, of course, grow more and more familiar with their sur-
roundings , unti l they become so thoroughly acquainted with 
them t h a t they can find their way without the least difficulty. 
We have no doubt t ha t with them, as with the solitary wasps, 
the facul ty is not instinctive, but is the direct outcome of 
individual experience." 

I n the interesting pages of the works in which Dr. and Mrs. 
Peckham describe the i r investigations, there are many observa-
tions which show tha t wasps are capable of intelligently profit ing 
by the experience which their instinctive behaviour places them 
in a position to acquire. The inherited tendencies and apt i tudes 
pave the way for acquired modification and accommodation of 
behaviour. To catch and paralyze spiders, to dig and prepare 
a tunnelled nest, and to carry the prey to the nest, all this 
affords the instinctive basis ; but when the observers tell us 
that they " have several t imes seen wasps enlarge their holes 
when a tr ial had demonstra ted tha t a spider would not go in ," 
and even 011 one occasion without trial when an unusually 
bulky spider was brought , there is something beyond instinct ;• 
there is intelligent ad jus tmen t to special circumstances given 
in experience. Presumably intelligent is the habit f requent ly 
observed in one species of Pompilus, and occasionally in another, 
of hanging the paralyzed spider in a crotch of a branching 
stem, usually of bean or sorrel, where it will be safe f rom the 
depredat ion of ants. On one occasion I)r. Peckham, desirous 
of seeing the exact manner in which the victim was s tung, 
subst i tuted an unhur t spider for t h a t which the wasp had 
paralyzed.* " According to the habi t of its species when 
danger threatens, it kept perfectly quiet , and when the wasp 
re turned it was hanging there as motionless as a piece of dead 
mat te r ; bu t she would not touch i t ; she hunted all over tha t 
plant and then over several others near to it, re turning con-
tinually to look again a t the r ight spot. Af te r five minutes 
she flew off in the direction of the woods to catch another 
spider. WThy did she go to the woods ? Why did she not 

* Op. cit., pp. 131,132. 
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t a k e t he one t h a t h u n g the re in p la in view ? I t could no t 
have been d u e to t h e f a c t t h a t we h a d h a n d l e d t h e spider , 
s ince when , on o t h e r occasions, wre took one t h a t h a d been 
paralyzed, examined i t , a n d t h e n r e t u r n e d i t t o t h e wasp, she 
accepted it w i thou t hes i t a t ion . . . . I n f o r t y m i n u t e s she came 
back w i th a n o t h e r sp ider , b u t , ins tead of t a k i n g it i n to t h e nes t , 

branching stems (after Peckbam). 

she h u n g i t u p o n a b e a n p l a n t n e a r by, a n d then proceeded to 
d ig a new ho le a few inches d i s t a n t f r o m t h e f i rs t . Fool i sh 
l i t t l e wasp, w h a t a waste of l abour ! T r u l y , if you are endowed 
w i t h ene rgy beyond your fellows, you are b u t meagre ly f u r n i s h e d 
w i t h reason . " 

H e r e we h a v e t h e r o u t i n e of i n s t i n c t — t h e norma l m o d e of 
h u n t i n g a n d c a p t u r i n g p rey , t h e n o r m a l p rocedure of b r i n g i n g 
t h e sp ider , a n d t h e n m a k i n g t h e nes t , p r e d o m i n a t i n g over any 
t e n d e n c y t o in i t ia te in t e l l igen t i m p r o v e m e n t s . Th i s , however , 
s h o u l d n o t surpr i se us, in w h o m t h e fo rce of hab i t is o f t e n so 
s t r o n g . N o r should we feel su rpr i se a t t h e a p p a r e n t l y s t u p i d 
to l e rance some of these wasps d isp lay in presence of paras i tes . 
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Bembex, which does not store and close its cell, bu t br ings 
cont inual supplies of food to its larva?, is not dis turbed by t h e 
presence in the cell of the grubs of the parasit ic fly Milto-
grammci. She could, we th ink , easily free her nest of these 
intruders , but she continues to br ing supplies, t hough t h e 
parasites may absorb it all and leave her own larvae to perish. 
She adapts her procedure to the new conditions, being in-
capable of knowing tha t she is feeding the enemies of he r 
race. 

Enough has now been said to show the extent and t h e 
limitations of the intelligence of such insects as the solitary 
wasps. I t will be noticed t ha t the acquired modifications of 
behaviour occur in close connection with the inheri ted g round-
plan of instinctive procedure. We shall have occasion to no te 
t he same connection in our discussion of social behaviour in 
the next chapter. And we shall consider the influence of 
intelligence on inst inct before we br ing th is chapter to a 
close. 

I I I . — S O M E RESULTS OF EXPERIMENT 

I t is unnecessary to give a resume of enter ta ining anecdotes 
illustrative of intell igent behaviour in the higher animals. 
Such anecdotes are too of ten the outcome of casual observa-
t ions by untrained observers ; and the interpretat ion put upon 
the facts f requent ly shows a want of psychological discrimina-
t ion . Such is not the material of which science is const i tuted. 
W h a t is needed is systematic observation conducted, so far as 
possible, under controlled conditions. Two th ings are neces-
sary : first, to dist inguish inst inctive behaviour, inheri ted as 
such, f rom the acquired modifications or new departures due 
to intelligence ; and secondly, t o determine the method and 
range of intelligent procedure. These problems can only be 
solved in their ent i rety by a complete knowledge of the life-
history of the animal concerned. But they may be attacked 
in detail by a systematic s tudy of particular modes of behaviour, 
and by an investigation into their manner of origin. T h a t 
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t h i s m a y he done w i th some app roach to accuracy , r esor t m u s t 
be h a d to e x p e r i m e n t , w h i c h p e r m i t s of obse rva t ion u n d e r 
con t ro l l ed cond i t i ons . 

T o ascer ta in , f o r example , how f a r ne s t -bu i l d ing is in s t inc -
t ive in b i rds , M r . J o h n S. B u d g e t t h a t c h e d a h e n g reen f inch 
u n d e r a cana ry . I n t h e fo l lowing a u t u m n he b o u g h t a caged 
b i rd , a cock, p r o b a b l y of t h e same year , a n d in t h e succeeding 
s p r i n g t u r n e d t h e pa i r i n t o a la rge av iary , s u p p l y i n g such 
ma te r i a l as twigs , root le ts , d r i ed grass , moss, f ea the r s , sheep 's 
wool a n d horseha i r . T h e h e n soon b e g a n t o bu i ld , t h e cock 
b i r d t a k i n g n o s h a r e in t h e work, a n d finished he r n e s t in a 
f ew days. O n c a r e f u l compar i son i t was f o u n d to resemble 
t h a t of a wild g r e e n f i n c h in every pa r t i cu l a r , b e i n g m a d e of 
wool, roots , a n d moss , l ined w i t h h o r s e h a i r . A second nes t t h e 
av i a ry g r een f inch bu i l t was also qu i t e n o r m a l . 

I n t h e case of a bul l f inch wh ich M r . B u d g e t t r ea red , h a v i n g 
ob ta ined it w h e n a f ew weeks ' old, t h e first nes t was composed 
of d r ied grass w rith a l i t t le wool a n d ha i r , b u t w i t h o u t e i the r 
roo t l e t s or t w i g s . A second wh ich she bu i l t was, however , 
q u i t e typical , m a d e of fine twigs a n d roots , a n d l ined w i t h 
hor seha i r ; as was also a t h i r d nes t . 

I t is j u s t possible, t h o u g h mos t improbable , t h a t t h e bul l -
finch ut i l ized i t s t h r e e weeks ' exper ience ga ined in t h e nes t 
f r o m wh ich i t was t a k e n . B u t M r . J e n n e r W e i r descr ibes * 
obse rva t ions on canar ies in which t h i s source of exper ience is 
exc luded . " I t is u s u a l , " he says, " wi th cana ry f anc ie r s to 
t a k e ou t t h e nes t c o n s t r u c t e d by t h e p a r e n t birds , a n d t o place 
a f e l t nes t in i t s p lace, a n d when h e r y o u n g are h a t c h e d , a n d 
old e n o u g h t o be h a n d l e d , t o place a second clean nes t , also of 
fe l t , in t h e box, r e m o v i n g t h e o the r . B u t I never k n e w t h a t 
cana r i e s so rea red fa i led to m a k e a ne s t w h e n t h e b r e e d i n g 
t i m e a r r ived . I have , on t h e o the r h a n d , marve l led to see 
how l ike a wild b i r d ' s t h e nests a re c o n s t r u c t e d . I t is custo-
m a r y to supply t h e m wi th a smal l set of ma te r i a l s , such as 
moss a n d ha i r . T h e y use t h e moss fo r t he f o u n d a t i o n , a n d 

* In a letter to Darwin, quoted by Romanes, " Mental Evolution in 
Animals," p. 226. 
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l ine wi th t h e finer mater ia l s , j u s t as a wild go ld f inch wou ld 
d o . " 

Expe r imen t seems, t he r e fo re , to show in a way, a n d w i t h a 
clearness impossible of a t t a i n m e n t by observa t ion u n d e r n a t u r a l 
uncon t ro l l ed condi t ions , t h a t n e s t - b u i l d i n g in b i rds is i n s t inc -
t ive . T h a t t he m a n n e r a n d m e t h o d of p rocedure is o f t e n 
modi f ied in accordance wi th special c o n d i t i o n s — t h a t t h e i n -
s t inc t ive ou t l ine of n id i f i ca t ion receives i ts final t o u c h e s 
t h r o u g h indiv idual exper ience—is somet imes seen u n d e r 
n a t u r e , a n d more o f t e n u n d e r t h e semi -exper imenta l c o n d i t i o n s 
of domes t i ca t ion . T h u s t h r e e pai rs of pigeons in t h e W i l s o n 
T o w e r of C l i f ton College m a d e t he i r nes ts in 1898, as I a m 
i n f o r m e d by M r . H . C. P l ayne , of ga lvanized i ron wire, picces 
of wh ich were l e f t in a co rne r a t t h e t op of t h e tower , t h u s 
a f f o r d i n g a paral lel t o t h e b e h a v i o u r of t h e u n c o n v e n t i o n a l 
crow of Ca lcu t ta , m e n t i o n e d by M r . J . W . Head ley ,* w h i c h 
m a d e i ts nes t of soda-wate r bo t t l e wires, wh ich i t p i cked u p in 
a back ya rd . B u t even i n t h i s m a t t e r expe r imen t serves t o 
b r i n g out clearly t h e select ive in f luence w h i c h is exercised by 
in te l l igence. Bol ton , f in 1792, observed a pair of go ldf inches 
b e g i n n i n g t o bui ld the i r nes t in h is g a r d e n . T h e y f o r m e d t h e 
g r o u n d - w o r k of moss, grass , etc. , as usua l ; b u t 011 his sca t te r -
i n g small parcels of wool i n d i f fe ren t p a r t s of t h e g a r d e n they , 
in g rea t measure , l e f t off t h e use of t h e i r own stuff a n d used 
t he wool. A f t e r w a r d s h e g a v e t h e m c o t t o n , a n d t h e y t h e n 
used th i s ins tead of t h e w o o l ; t h e n he suppl ied fine down , a n d 
they finished t h e i r work w i t h th i s , l eav ing t h e wool a n d 
co t t on . 

I n s t u d y i n g t h e behav iou r of wild an ima l s u n d e r n a t u r a l 
condi t ions , i t m u s t always be diff icul t t o d i s t i ngu i sh t h e con-
gen i t a l basis f r o m the acqui red e l emen t s ; f o r b o t h t e n d t o 
b r i n g a b o u t a w o r k i n g a d j u s t m e n t t o t h e cond i t ions of l ife, 
a n d we can se ldom have oppor tun i t i e s of t r a c i n g t h e in t e rp lay 
of the f ac to r s which p roduce t h e i n s t i nc t -hab i t s of adu l t l ife. 

* " The Structure and Life of Birds," p. 335. 
f Preface to " Harmonia Ruralis," quoted by Yarrell, " British Birds," 

vol. i., p. 541. 
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But under domestication we seek to bring about a new working 
adjustment to conditions imposed by man. The skilful trainer 
utilizes the natural instinctive tendencies as a basis ; and, by 
a system of rewards and punishments, leads the intelligent 
modifications of behaviour along lines directed by his deliberate 
purpose. The conditions are largely those of experiment, 
and they bring out the play and range of intelligence in a way 
which would otherwise elude our observation. The training 
of falcons for the chase affords a good illustration, since they 
cannot be bred in confinement, and the effects of training 
cannot therefore be hereditary. The falconer's object is to 
modify the congenital instinctive behaviour of a bird of prey 
for the purposes of sport. She is trained to the lure at first 
at short distances, and step by step through longer flights ; she 
is taught by snatching away the lure to stoop at it repeatedly 
as often as it is jerked aside ; and then she is trained on living 
quarry, at first under easy conditions, till eventually she can be 
flown at a wild bird. And as a result a well-trained falcon will 
follow her master from field to field, regulating her flight by 
his movements, always ready for a stoop when the quarry is 
sprung. The fact that she can be thus educated for her work 
shows that her behaviour is plastic, and can be moulded by 
intelligence. Experimental conditions reveal the fact ; but 
under nature the moulding influence of intelligence is pre-
sumably not less important, though it is more directly in line 
with the congenital instinctive tendencies. 

That much of the behaviour of the higher animals is guided 
by experience similar to that which plays so large a part in 
their training under the experimental conditions of domestica-
tion is generally admitted. But what are the range and 
limits of animal intelligence, and whether it attains the level 
of rational conduct, in the restricted sense of the term 
" rational," are questions open to discussion, to which answers 
are more likely to be obtained through experiment than by 
chance observations. 

Before giving some of the results of such experiment it 
will be well to revert to the distinction, which was drawn in the 
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second chapter, between the lower or intelligent stage of mental 
development and the higher or rational stage. I t will be 
remembered that rational processes were characterized by the 
fact that the situations contain the products of reflective 
thought, presumably absent in the earlier stages of develop-
ment ; that they were further characterized by a new purpose 
or end of consciousness, namely, to explain the situations which 
at an earlier stage are merely accepted as they are given in 
presentation or re-presentation ; they require deliberate atten-
tion to the relationships which hold good among the several 
elements of successive situations; and they involve, so far as 
behaviour is concerned, the intentional application of an ideal 
scheme with the object of rational guidance. 

On the other hand, the animal at the stage of intelligent 
behaviour deals with the circumstances of his comparatively 
simple life by making use of the particular situations which 
have been presented to consciousness in the course of his prac-
tical experience. If such an animal be placed in the midst of 
new circumstances he has to find out by a process of trial and 
error how they are to be met. After a longer or shorter 
period of trial, guided only by particular experiences, he 
chances to hit upon a mode of procedure which is successful. 
The successful act is then incorporated in a new situation ; at 
first, perhaps, only incompletely. The association is eventually 
established by repetition, through which is acquired the habit 
of doing the right thing in the appropriate manner. Why he 
does this and not something else, in so far as he is intelligent 
and not rational, he probably neither knows nor has the wit 
to consider. The satisfaction of success suffices for intelligence 
as such. If the circumstances be so modified as to render the 
particular mode of meeting them ineffectual, after trying 
again and again in the old way, he will sometimes stumble 
upon the proper mode of overcoming the difficulty, and after 
doing so two or three times a new conscious situation involving 
the requisite associations will be established, and the appro-
priate behaviour will become habitual. But why this new 
mode of procedure rather than any other is adopted, intelligence 
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as such does not know, because it does not analyze the 
situation and disentangle the essential relationships. The 
satisfaction of success again suffices. In a word, such an 
animal in the perceptual stage of mental development seems 
wanting in the power of reflection. He does not appear to show 
evidence of framing anything like a general scheme of know-
ledge which he can apply to the solution of particular problems, 
of a practical nature, involving difficulties and obstacles. 

The method of intelligence—in the sense in which we are 
using this term—the method of varied trial and error with the 
utilization of chance success, is a lengthy and somewhat 
clumsy process; but it suffices. Now contrast it with the 
procedure of a rational animal, such as man is or may be. 
When he is confronted by a difficulty he is not content to meet 
it by trying this way, and that way, and another way, anyhow, 
and trusting to chance to bring success, but he considers the 
problem in all its relations with a view to ascertaining the 
essential nature of the difficulty. For each attempted mode of 
meeting the case he has a definite reason. He knows why 
he does this and not that. He has a plan or scheme which he 
puts into execution. And if it fail, he is not content till 
he finds out wherein the failure lay. This enables him to plan 
a better scheme. He sees why it is better; and if at last he 
be successful by a happy hit, as in the chance procedure of 
intelligence, he looks for the reason of it. And seeing why 
this fortunate attempt, unlike his previous efforts, just meets 
the case, he repeats it because he perceives that herein lies the 
essential solution of the difficulty. Both in the case of intelli-
gence and in that of reason, as here distinguished, present 
procedure is based upon past experience; but reason has built 
upon the foundations thus laid an orderly scheme, and knows 
its whys and wherefores, while intelligence is at the mercy of 
chance associations. The reason for success it has not the wit 
to assign. 

The essential difference between the two cases may be put 
in another way by saying that the intelligent being forms 
sensory impressions and sensory images linked together by 
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bonds of association, combining and coalescing to constitute a 
conscious situation effective in behaviour under the guiding 
influence of pleasure and pain ; while the rational being not 
only does all this, but goes further. He fixes his attention on 
the way in which the elements in the situation are con-
nected and related; he builds an ideal framework on which 
the sensory impressions are set or move in an orderly manner. 
And it is this scheme, fashioned by reason and transforming 
the situation, which he utilizes in dealing with difficulties. 

Yet another way of putting the same essential distinction 
is to say that intelligence deals with pictures, either directly 
presented to the senses or called up in re-presentation. If we 
state the matter thus, however, we must remember that the 
" pictures " may be painted in colours supplied by any of the 
senses; and that smells, tastes, sounds, touches, pressures, 
limb-movements, and so forth, are elements in the pictured 
product. Bearing this in mind, we may say that intelligence 
deals with sensory impressions and their revived images in 
concrete and particular situations ; while reason analyzes the 
pictures, and extracts from them general notions in terms of 
which the pictures may be explained. For example, we picture 
a stone falling to the earth ; but we explain it by the general 
notion of gravitative attraction. The conception forms part 
of our ideal scheme of knowledge, which is not itself picturable, 
though this or that example of its action may be presented or 
re-presented in sensory imagery. 

Once more we may say—and this way of looking at the 
question arises naturally out of what has gone before—that 
intelligence deals with concrete examples, and does not rise to 
the abstract and general rule. The ideal scheme of reason is 
the result of abstraction and generalization. It is a frame-
work of conceptions which can be applied to the particular 
facts which fall under observation to see whether it fits and 
meets the case. Intelligence has to deal with the facts as they 
present themselves, without the aid of an organized system of 
knowledge built up into an ideal scheme. 

Enough has now been said to indicate the distinction 
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between t h e m e t h o d of in te l l igence a n d t h a t of reason. I t 
may , no doub t , be said t h a t t h e t e rmino logy used is open to 
cr i t ic i sm ; fo r , 011 t h e one h a n d , t h e w o r d s " in te l l igence " a n d 
" i n t e l l i g e n t " a re f r e q u e n t l y used as synonymous w i t h " reason " 
a n d " r a t i o n a l ; " a n d , on t he o t h e r h a n d , ac ts r e q u i r i n g ne i the r 
abs t rac t ion , genera l i za t ion , n o r t h e app l ica t ion of a n y scheme 
of knowledge are f r e q u e n t l y spoken of as " r a t i o n a l . " I l ence 
t h e r e is, i t m a y be u rged , some d a n g e r of m i s u n d e r s t a n d i n g . 
T h i s m a y be g r a n t e d . A n d unless some such re s t r i c t ion of 
m e a n i n g u n d e r sui table t e r m s be accepted by psychologis ts , 
m i s u n d e r s t a n d i n g will con t inue . M o r e essent ia l , however , t h a n 
t h e d i s t inc t ive t e r m s we are t o use is t h e d i s t i n c t i o n of me thod 
wh ich under l ies t h e m . T h a t , I t r u s t , is sound . D r . Lindley, 
in a n in t e re s t ing paper on " A S t u d y of Puzz l e s , " * has ut i l ized 
t he d i s t inc t ion in his i n v e s t i g a t i o n of t h e m e n t a l deve lopment 
of ch i ld ren , a n d has f o u n d t h a t t h e p rocedure of y o u n g ch i ld ren 
is p r e d o m i n a n t l y of t he " sense- t r ia l a n d e r ro r " o rde r wh ich 
has above been t e rmed i n t e l l i g e n t ; a n d he expresses t he 
opin ion t h a t " mos t of t h e a d a p t a t i o n s of an ima l s a re on 
th i s sense-tr ial a n d e r ror level ." 

S u c h cer ta in ly seems t o be t he conc lus ion to be d r a w n f r o m 
my own expe r imen ta l observa t ions on dogs . I t has f r e q u e n t l y 
been asser ted t h a t the b e h a v i o u r of a d o g w i th a s t ick in his 
m o u t h , when h e comes to a n a r r o w gap , shows t h a t he a t once 
perceives t h e n a t u r e of t h e diff icul ty , a n d mee t s it in a r a t iona l 
m a n n e r by a d o p t i n g t h e a p p r o p r i a t e p lan of ac t ion . H e pulls 
t h e s t ick t h r o u g h by one end . B u t exper imen t s , which I have 
elsewhere descr ibed, f showed t h a t a f o x te r r i e r , f o u r t e e n m o n t h s 
old, seemed to be incapable of pe rce iv ing the n a t u r e of t h e 
di f f icul ty wh ich ver t ica l i ron ra i l ings presen ted to his passage 
w i t h a s t ick in his m o u t h , a n d only imper fec t ly l e a rn t to over-
come i t a f t e r m a n y inef fec tua l t r i a l s a n d m a n y fa i lures . T h e 
resu l t s ob ta ined 011 t h e f i rs t a f t e r n o o n m a y be q u o t e d to indica te 
t h e n a t u r e of t h e evidence. T h e d o g was sen t a f t e r a sho r t s t ick 
i n t o a field, a n d h a d t o pass t h r o u g h ver t i ca l rai ls abou t six 

* American Journal of Psychology, vol. viii., no. 4, pp. 431-493. 
f " Introduction to Comparative Psychology," p. 255. 
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inches apart. On his return the stick caught at the ends. I 
whistled and turned as if to leave ; and the dog pushed ind 
struggled vigorously. He then retired into the field, lay dcwn, 
and began gnawing the stick, but, when called, came slowly up 
to the railings and stuck again. After some efforts he put his 
head on one side, and brought the stick, a short one, through. 
After patting and encouraging him, I sent him after it again. 
On his return he came up to the railings with more confidence, 
but, holding the stick by the middle, found his passage barred. 
After some struggles he dropped it and came through without 
it. Sent after it again, he put his head through the railhgs, 
seized the stick by the middle, and then pulled with all his 
might, dancing up and down in his endeavours to effect a 
passage. Turning his head in his efforts, he at last brought 
the stick through. A third time he was again foiled; again 
dropped the stick; and again seizing it by the middle tried to pull 
it through. I then placed the stick so that he could easily seize 
it by one end and draw it through the opening between the 
rails. But when I sent him after it, he went through into the 
field, picked up the stick by the middle, and tried to push his 
way between the railings, succeeding, after many abortive 
attempts, by holding his head on one side. 

Subsequent trials on many occasions yielded similar resilts. 
But the following summer, when I resumed the experiments, I 
was able with some guidance to teach him to bring a long stick 
to the railings, drop it, and then draw the stick through by one 
end ; though even then, if he had dropped it so that one end 
just caught a rail, he often failed, shaking his head vigorously, 
dropping the stick and seizing it again, and repeating this 
behaviour until it chanced to fall in a more favourable position. 
He did not apparently perceive that by gently moving the stick 
a little one way or other the difficulty could be simply overcome 
with little effort. Nor when given a crooked stick, which caught 
in a rail, did he show any sign of perceiving that by pushing the 
stick and freeing the crook he could pull the stick throigh. 
Each time the crook caught he pulled with all his strength, 
seizing the stick now at the end, now in the middle, and now 

http://rcin.org.pl



near the crook. A t length he seized the crook itself, and with 
a wrench broke it off. A man who was passing, and who had 
paused for a couple of minutes to watch the proceedings, said, 
" Clever dog tha t , sir ; he knows where the hi tch do lie." The 
remark was the characteristic outcome of two minutes ' chance 
observation. Dur ing the half hour or more dur ing which I 
had watched the dog he had tried nearly every possible way of 
holding and tugg ing at the stick. Such is the mode of 
behaviour based on intell igence—continued tr ial and failure, 
unt i l a happy effect is reached, not by methodically planning, 
bu t by chance. 

Two of my fr iends criticized these results, and said tha t 
they only showed how stupid my dog was. Their dogs would 
have acted very differently. I suggested tha t the question 
could easily be put to the test of experiment. The behaviour 
of the dog was in each case—the one a very intelligent York-
shire terrier, the other an Engl ish terr ier—similar to tha t 
above described. The owner of the lat ter was somewhat 
annoyed, used forcible language, and told the dog tha t he 
could do it perfectly well if he tried. 

I n experimenting with my fox terr ier 011 the method 
adopted in seizing and carrying differently balanced objects, 
I used (1) a s t ra ight stick, the centre of gravity of which was 
at the middle ; (2) a Kaffir knob-kerrie, the centre of gravi ty 
of which was about six inches f rom the knob ; (3) a l ight 
geological h a m m e r ; and (4) a heavier hammer . I n the last, 
the centre of balance was close to the hammer head. The net 
result of the observations was tha t the best place for seizing 
and holding the object was hit upon in each case af ter indefinite 
trials ; tha t af ter three or four days' continuous experience with 
one (say the knob-kerrie), another (say the stick) was a t first 
seized nearer one end, showing the influence of the more recent 
association ; and tha t there was li t t le indication of the dog's 
seizing any one of the four at once in the r ight place, t ha t is 
to say, the point of seizure was not clearly differentiated in 
accordance with the look of t he object. I tied a piece of 
s t r ing, in later trials, round the centre of balance, but this, at 
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t h e t i m e of t h e clog's dea th , h a d not served as a sure guide t o 
h is exper ience. 

T h e way in wh ich my dog l e a r n t t o l i f t t h e l a t ch of t h e 
g a r d e n ga te , a n d t h u s let himself ou t , a f fords a good example 
of in te l l igen t behav iou r . T h e i ron ga t e outs ide my house is 
he ld t o by a l a t ch , b u t swings open by i ts own we igh t if t h e 
l a t ch be l i f t e d . W h e n e v e r he w a n t e d t o go ou t t h e f o x 
t e r r i e r ra ised t h e l a t ch w i th t h e back of h i s head, a n d t h u s 
released t h e ga t e , wh ich s w u n g open . N o w t h e ques t ion 
in any s u c h case is : H o w did he l ea rn t h e t r i ck ? I n t h i s 
pa r t i cu l a r case t h e ques t i on can be answered , because he was 
ca re fu l ly w a t c h e d . W h e n he was p u t ou ts ide t h e door, he 
na tu ra l ly w a n t e d t o ge t ou t i n to t he road, where t he r e was 
m u c h t o t e m p t l i i u i—the chance of a r u n , o the r dogs t o sniff 
a t , possibly ca t s t o be worr ied . H e gazed eagerly o u t t h r o u g h 
t h e ra i l ings 011 t h e low pa rape t wall shown in the i l lus t ra t ion ; 
a n d in d u e t i m e chanced to gaze ou t unde r the la tch , l i f t i ng 
it w i th h i s head . H e w i t h d r e w his head and looked out 
e l sewhere ; b u t t h e ga t e h a d s w u n g open. H e r e was t h e 
f o r t u n a t e occur rence a r i s ing ou t of n a t u r a l tendencies in a dog . 
B u t t h e assoc ia t ion between look ing ou t jus t t he re and t he 
open g a t e w i t h a f r e e passage in to t h e road is somewhat 
ind i rec t . T h e coalescence of t he presen ta t ive a n d re-pre-
sen ta t ive e l emen t s i n to a conscious s i tua t ion effective for t he 
gu idance of b e h a v i o u r was n o t effected a t once. A f t e r some 
ten or twe lve experiences, in each of wh ich t he exit was more 
rap id ly ef fec ted w i th less gaz ing ou t a t w r o n g places, the fox 
t e r r i e r h a d l ea rn t to go s t r a i g h t a n d w i t h o u t hes i t a t ion t o 
t h e r i g h t spo t . I n t h i s case the l i f t i n g of t h e la tch was 
u n q u e s t i o n a b l y h i t on by acc ident , a n d t h e t r i ck was only 
r endered h a b i t u a l by repeated associa t ion in the same s i tua t ion 
of t h e c h a n c e act a n d t he h a p p y escape. Once f irmly 
es tabl ished, however , t he behav iou r r e m a i n e d cons tan t t h r o u g h -
o u t t h e r e m a i n d e r of t he dog ' s l ife, some five or six years . 

M r . E . J . Shel lard observed * an ac t of s imilar impor t in 
a Sco tch s t a g h o u n d , which " appea red a t first to be t he result 

* "Introduction to Comparative Psychology," p. 290. 
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of t h o u g h t , " b u t which, on closer observa t ion , was clearly seen 
to be t h e resu l t of in te l l igence in t he res t r i c t ed sense of t h e 

FIG. 21.—Fox-terrier lifting the latch of a gate. 

t e rm. T h e dog released t h e lever- la tch of a ya rd door . " A t 
f irst lie ra ised h is paws to t h e door a n d sc ra tched v io len t ly , 
m a n i f e s t i n g var ious signs of impa t ience . H i s scra tches , wh ich 

L 
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extended f r o m tlie top of the door downwards, and over the 
whole area, would thus inevitably a t some t ime or o ther reach the 
handle of the latch, which was thus s t ruck forcibly downwards , 
the latch itself r is ing upwards. T h e door would t h e n open 
f r o m the weight of t he dog push ing against i t . T h e dog 
always opened the door in this m a n n e r f rom the t ime when 
the incident was first noticed unt i l he lef t , a period of about 
three years. T h e door was opened wi th no greater ease a t 
the expirat ion of tha t period t h a n at the commencement . 
H i s paws would str ike various par t s of t he door, and he never 
appeared to exercise any degree of j u d g m e n t in the localization 
of his strokes, t he fac t of his paws s t r ik ing the handle of t h e 
latch being a necessary result , p rovid ing the dog had sufficient 
patience and s t reng th to con t inue . " 

One or two more experiments wi th my fox terrier may be 
briefly described. I watched his behaviour when a solid 
indiarubber ball was th rown towards a wall s tanding a t r igh t 
angles t o its course. At first he followed it r ight u p to t h e 
wall and then back as it rebounded. So long as it t ravel led 
with such velocity as to be only jus t ahead of h im he pursued 
the same course. B u t when i t was t h r o w n more violently, 
so as to meet h im on the rebound as he ran towards the wall, 
he learnt t h a t he was t h u s able to seize it as it came 
towards him. And , profi t ing by t h e incidental experience 
t h u s gained, he acquired the h a b i t — t h o u g h for long wi th 
some uncer ta in ty of reaction — of slowing off when the 
object of his pursui t reached t h e wall so as to await i ts 
rebound. Again, when the ball was t h rown so as to glance 
a t a wide angle f r o m a surface, a t f i rs t—when the velocity 
was such as to keep i t jus t ahead of h i m — h e followed its 
course. B u t when the velocity was increased he learnt to 
t ake a short cut along the t h i r d side of a triangle, so as to 
catch the object a t some distance f r o m the wall. A th i rd 
series of experiments were made where a r ight angle was 
formed by the meet ing of two surfaces. One side of the 
angle, the lef t , was dealt wi th for a day or two. At first t he 
ball was directly followed. T h e n a shor t cut was taken to 
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mee t its deflected course . O n t h e f o u r t h day th i s m e t h o d was 
well establ ished. O n t h e fifth, t h e ball was t h r o w n so as to 
s t r ike t h e o the r or r i g h t s ide of t h e angle , a n d t h u s be deflected 
in t he opposite d i r ec t i on . T h e d o g fol lowed t h e old course 
( the shor t c u t to t h e l e f t ) a n d was complete ly non-plussed, 
sea rch ing t h a t side, t h e n more widely, a n d n o t finding t h e 
ball fo r eleven m i n u t e s . O n r e p e a t i n g the expe r imen t t h r i ce , 
s imilar resul t s were t h a t day ob ta ined . O n t h e fo l lowing day 
t h e ball was t h r o w n j u s t ahead of h im , so as t o s t r ike t o t h e 
r i g h t of t h e angle , a n d was fol lowed a n d c a u g h t . T h i s course 
was pursued f o r t h r e e days , a n d he t h e n l ea rn t t o t a k e a s h o r t 
cu t to t he r i g h t . O n t h e nex t day t h e ball was sen t , as a t 
first, t o t h e l e f t , a n d t h e d o g was aga in non-plussed. I d id 
n o t succeed in g e t t i n g h i m t o associate a g iven d i f f e rence of 
in i t ia l d i rec t ion w i t h a r e s u l t a n t d i f fe rence of def lec t ion . 

I may here m e n t i o n t h a t , wheneve r s ea rch ing f o r a bal l of 
wh ich he had lost s i g h t in t h e road , he would r u n a long t h e 
g u t t e r first on one side a n d t h e n on t h e o the r . A f r i e n d who 
was wa lk ing w i th m e one day r e g a r d e d t h i s as a clear case of 
r a t iona l in fe rence . " T h e d o g k n o w s , " he said, " t h e ef fec ts 
of t h e convex c u r v a t u r e of t h e road as well as we d o . " I a m 
convinced , however ( h a v i n g wa tched his ways f r o m a puppy) , 
t h a t t h i s m e t h o d of search was g radua l ly es tabl ished on a 
basis of prac t ica l exper ience . N o logical i n f e rence on h i s 
p a r t is necessary f o r t h e i n t e r p r e t a t i o n of t he f a c t s ; a n d we 
should no t assume i ts presence unless t h e ev idence compels us 
to do so. 

Dr. E . L . T h o r n d i k e , in a m o n o g r a p h on " A n i m a l In te l l i -
gence " publ i shed as a s u p p l e m e n t t o t h e Psychological Review 
( J u n e , 1898) , has fu l ly descr ibed a n d care fu l ly discussed a 
n u m b e r of i n t e r e s t i ng expe r imen t s . T h e sub jec t s (one m i g h t , 
a l a s ! a lmos t say v i c t ims ) of some of these were t h i r t e e n 
k i t t e n s or ca t s f r o m th r ee t o e igh teen m o n t h s old. H i s 
m e t h o d of i n v e s t i g a t i o n shall be s t a t ed in his own words . 

" After considerable preliminary observation of animals' behaviour 
under various conditions, I chose for my general method one which, 
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simple as it is, possesses several other marked advantages besides 
those which accompany experiment of any sort. It was merely to 
put animals when hungry in enclosures from which they could escape 
by some simple act, such as pulling at a loop of cord, pressing a lever, 
or stepping on a platform. The animal was put in the enclosure, food 
was left outside in sight, and his actions observed. Besides recording 
his general behaviour, special notice was taken of how he succeeded 
in doing the necessary act (in case he did succeed), and a record 
was kept of the time that he was in the box before performing the 
successful pull, or clawing, or bite. This was repeated until the 
animal had formed a perfect association between the sense-impression 
of the interior of that box and the impulse leading to the successful 
movement. When the association was thus perfect, the time taken 

" If, on the other hand, after a certain time the animal did not 
succeed, he was taken out, but not fed. If, after a sufficient number 
of trials, he failed to get out, the case was recorded as one of complete 
failure. Enough different sorts of methods of escape were tried to 
make it fairly sure that association in general, not association of a 
particular sort of impulse, was being studied. Enough animals were 
taken with each box or pen to make it sure that the results were not 
due to individual peculiarities. None of the animals used had any 
previous acquaintance with any of the mechanical contrivances by 
which the doors were opened. So far as possible the animals were 
kept in a uniform state of hunger, which was practically utter hunger." 
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T o Dr . T h o r n d i k e ' s m o n o g r a p h we m u s t r e f e r those who 
desire de ta i led i n f o r m a t i o n as t o a p p a r a t u s a n d p rocedure . I t 
m u s t here suffice to s ta te t h a t t he box-cages employed were 
rude ly cons t ruc t ed of wooden l a ths , a n d f o r m e d c ramped 
pr isons abou t t w e n t y inches l ong by fifteen b r o a d a n d twelve 
h i g h . N i n e c o n t a i n e d such s imple mechan i sms as D r . T h o r n -
d i k e describes in t h e passage above q u o t e d . W h e n a loop or 
cord was pul led, a b u t t o n t u r n e d , or a lever depressed, t h e 
door fell open. I n a n o t h e r , p ressure on t h e door as well as 
depression of a t h u m b - l a t c h was requ i red . I n one cage t w o 
s imple ac ts on t he p a r t of t h e k i t t e n were necessary , pul l ing a 
cord a n d push ing as ide a piece of boa rd ; a n d in ye t o the r s 
t h r e e ac ts were requ is i t e . I n those boxes f r o m which escape 
was more diff icult a f e w of t h e ca ts fa i led t o ge t ou t . T h e 
t imes occupied in t h o r o u g h l y l e a rn ing t he t r i c k of t h e box by 
those who were successful a re p lo t t ed in a series of curves , 
t h e essent ia l f e a t u r e of which is t h e g r a p h i c expression of a 
g r a d u a l d i m i n u t i o n in t h e t i m e in te rva l be tween i m p r i s o n m e n t 
a n d escape in successive t r ia ls . T h i s is s h o w n in F i g . 23, 
w h i c h is c o n s t r u c t e d f r o m some of D r . T h o r n d i k e ' s da t a . I n 
some cases t h e cats were set f r e e f r o m a box w h e n t h e y (1 ) 
l icked themselves or ( 2 ) s c ra t ched themselves , (y,* J^ l ju t U^K) 

D r . T h o r n d i k e c o m m e n t s on t h e resu l t s of h i s expe r imen t s 
as fol lows :— 

" When put into the box the cat would show evident signs of dis-
comfort and of an impulse to escape from confinement. It tries to 
squeeze through any opening; it claws and bites at the bars or wire; 
it thrusts its paws out through any opening, and claws at everything it 
reaches; it continues its efforts when it strikes anything loose and 
shaky: it may claw at things within the box. It does not pay very 
much attention to the food outside, but seems simply to strive in-
stinctively to escape from confinement. The vigour with which it 
struggles is extraordinary. For eight or ten minutes it will claw, and 
bite, and squeeze incessantly. . . The cat that is clawing all over the 
box in her impulsive struggle will probably claw the string, or loop, or 
button so as to open the door. And gradually all the other non-
successful impulses will be stamped out, and the particular impulse 
leading to the successful act will be stamped in by the resulting 
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pleasure, until, after many trials, the cat will, when put in the box, 
immediately claw the button or loop in a definite way. . . . Starting, 
then, with its store of instinctive impulses, the cat hits upon the 
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FIG. 23.—Diagram showing times taken by a kitten to escapo from the 
cage in twenty-four successive experiments. 

successful movement, and gradually associates it with the sense-
impression of the interior of the box until the connection is perfect, 
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so that it performs the act as soon as confronted with the sense-
impression. . . . Previous experience makes a difference in the quick-
ness with which the cat forms the associations. After getting out of 
six or eight boxes by different sorts of acts, the cat's general tendency 
to claw at loose objects within the box is strengthened and its tendency 
to squeeze through holes and bite bars is weakened; accordingly it 
will learn associations along the general line of the old more quickly. 
Associations between licking or scratching and escape are similarly 
established, and there was a noticeable tendency to diminish the act 
until it becomes a mere vestige of a lick or scratch. After the cat 
gets so that it performs the act soon after being put in, it begins to do 
it less and less vigorously. The licking degenerates into a mere quick 
turn of the head with one or two motions up and down with tongue 
extended. Instead of a hearty scratch, the cat waves its paw up and 
down rapidly for an instant." 

S u c h expe r imen t s car r ied ou t on a d i f f e r e n t m e t h o d g ive 
resu l t s in l ine w i th my own. T h e cond i t i ons are , however , 
somewha t u n n a t u r a l , wh ich I r ega rd as in some respects a 
d i s advan t age . B u t we need exper imen t s on d i f f e r e n t m e t h o d s 
—thfr-moi-e t h e b e t t e r , — a n d if t h e r e su l t s t h e y f u r n i s h a re in 
accord , t h e i r correctness will be r ende red t h e m o r e probable . 
I t is t o be hoped t h a t D r . T h o r n d i k e wBI A devise f u r t h e r ex-
p e r i m e n t s in which (1) t h e condi t ions shal l be s o m e w h a t less 
s t r a i n e d a n d s t ra i tened , while t h e sub jec t s are in a m o r e n o r m a l 
s ta te of e q u a n i m i t y ( c a n n o t " u t t e r h u n g e r " be avo ided ?), a n d 
(2) t h e r e shal l be more o p p o r t u n i t y f o r t h e exercise of r a t i o n a l 
j u d g m e n t , suppos ing t h e f a c u l t y to exist . T o es tab l i sh t h e 
absence of fo res igh t in t he p rocedure of t h e ca t s , i t is sure ly 
necessary so to a r r a n g e m a t t e r s t h a t t h e connec t ions a re clearly 
o p e n — n a y , even o b v i o u s — t o the eye of reason . I t appea r s 
t h a t t h i s cons idera t ion has n o t we ighed suff ic ient ly w i t h 
D r . T h o r n d i k e . 

A series of exper iments were m a d e to a sce r t a in w h e t h e r 
i n s t r u c t i o n (in t h e f o r m of p u t t i n g t h e a n i m a l t h r o u g h t he 
p rocedure requis i te fo r a g iven ac t ) was in a n y degree h e l p f u l . 
T h e conclus ion is t h a t such i n s t ruc t i on has no inf luence . 
T h o s e w h o have h a d experience in t e a c h i n g a n i m a l s t o per -
f o r m t r i cks will p robab ly agree h e r e — t h o u g h some t r a i n e r s 

http://rcin.org.pl



give expression to a d i f f e ren t op in ion . I t is, however , essent ia l 
t o d i s t ingu i sh ca re fu l ly between showing a n an ima l how a t r i ck 
is done, a n d f u r n i s h i n g u s e f u l accessory s t imul i (such as t he 
occasional t a p s of t h e t r a i n e r ' s wh ip w h e n he w a n t s a per-
f o r m i n g hor se to kneel ) , or a f f o r d i n g su i tab le cond i t i ons t h e 
resu l t s of w h i c h t empora r i l y en t e r i n t o the associa t ion com-
plex. If t h e l a t t e r be e l imina t ed t h e prac t ice of t r a i n e r s , 
I believe, bears o u t t h e genera l resu l t of t h e e x p s r i m e n t s . 
Dr . T h o r n d i k e neve r succeeded in g e t t i n g a n a n i m a l t o 
c h a n g e i ts way of d o i n g a t h i n g f o r his . N o r was I , a f t e r 
repea ted t r ia ls , able to m o d i f y t he way in which m y d o g 
l i f t ed t h e l a t ch of t h e ga te . H e d id i t w i t h t he b a c k of h is 
head . I could n o t ge t h i m to do i t (more g race fu l ly ) wi th 
h is muzzle . 

I t m a y be said t h a t the r e m a r k a b l e f ea t s of p e r f o r m i n g 
an ima l s imply t h e exis tence of f acu l t i e s of a h ighe r order t h a n 
D r . T h o r n d i k e a n d I a re p repa red to a d m i t on t h e basis of our 
exper imen t s . M r . P . G. H a m e r t o n m a n y years ago descr ibed * 
how, in h i s own house , a cleverly t r a i n e d dog would f e t c h in 
t he i r r i g h t o rde r t h e le t ters which spelt t he E n g l i s h or G e r m a n 
equ iva len t s of c o m m o n F r e n c h words , a n d do o the r w o n d e r f u l 
t h i n g s . B u t t h e owner of the dog ( M . d u Rou i l ) a d m i t t e d 
t h a t t he r e was a m e a n s of r a p p o r t be tween t h e m which h e was 
n o t p repa red to d ivu lge . I t is j u s t because the t r a ine r has t o 
lead u p to a n d ut i l ize chance exper iences t h a t such p ro longed 
pa t i ence a n d care a re requ i red . T h e a n i m a l is b u t t h e i n s t ru -
m e n t on wh ich his clever t r a i n e r p lays ; an i n s t r u m e n t of 
w o n d e r f u l in te l l igence, b u t l a ck ing in t h e h ighe r r a t iona l 
f acu l ty . T h e o rgan ized scheme is t h e mas te r ' s , n o t t h a t of 
h i s wi l l ing slave. A r a t i o n a l be ing m i g h t n o t do more 
w o n d e r f u l t h i n g s ; b u t he would l ea rn t h e m more r ap id ly 
a n d by a less wear i some m e t h o d . A s i t is, t h e clever per -
f o r m i n g d o g o r ig ina te s l i t t le or n o t h i n g , a n d repeats aga in a n d 
aga in t h e same s te reo typed behav iou r , w h i c h — i f one witnesses 
t h e p e r f o r m a n c e o f t e n — t o u c h e s one w i t h a p r o f o u n d sense of 
i t s lack of r a t i o n a l spon tane i ty . 

* The Portfolio (1873), p. 27, " Canine Guests." 

http://rcin.org.pl



As at present advised, therefore, I see no reason for wi th-
drawing f rom t h e posit ion provisionally t aken up. T h e 
utilization of chance experience, wi thout the f r a m i n g a n d 
application of a n organized scheme of knowledge, appears to 
be the p redominant method of an imal intelligence. 

On this view, then , we may see in inst inct ive behaviour , 
and the mul t i fa r ious automat ic acts of animals, a means of 
providing experience of the r ight k ind and on prof i table lines. 
W e may see in t h e play-instincts of t he young a t r a i n i n g 
g round for t h e more serious business of an imal l i f e—a theme 
developed by Professor Groos. W e may see in the imi ta t ive 
t endency—the inna te proclivity t o follow a lead bl indly and 
at first uninte l l igent ly—a f u r t h e r means of p rov id ing those 
useful i tems of experience which intell igence finds so service-
able. A n d we may see in the intel l igence which can profi t 
by chance occurrences t h a t arise in these several ways all t h a t 
suffices for t he simple needs of animal existence. 

W i t h some differences of opinion Dr . Thornd ike and I have 
m u c h in common in the conclusions t o which we have been 
independent ly led as to the method and l imits of an imal 
intelligence. We seem to be in essential agreement in t h e 
belief t h a t t he me thod of animal intel l igence is to profit by 
chance experience without ra t ional fores ight , a n d t h a t unless 
such experience be individually acquired, the da ta essential fo r 
intel l igent progress are absent. Whi le in our a t t empt s to 
realize the general na tu re of animal consciousness the re is a 
close similarity of t r ea tmen t . I n my " In t roduc t ion to Com-
parat ive Psychology " a good deal of space is devoted to an 
analysis of the psychology of skill " in order t h a t we may infer 
wha t takes place in the minds of animals ; " and I said :— 
" W h e n I am playing a hard game of tennis , or when I a m 
sail ing a yacht close to the wind in a choppy sea, self does n o t 
a t all t end to become focal. Hence , t hough I am a self-
conscious being I am not always self-conscious. A n d pre-
sumably when I am least self-conscious, I am nearest t he 
condi t ion of t he an imal a t t he stage of mere sense experience. 
I am exhilarated wi th the sense of pleasurable existence, my 
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whole being t ingles wi th sent ien t life. I sense, or am aware 
of, my own life and consciousness, in an unusual ly subtle 
manner . Experience is vivid and cont inuous . Such I take it 
to be the condi t ion of the conscious b u t no t yet self-conscious 
an ima l . " 

I can therefore cordially endorse Dr . Thornd ike ' s conclu-
sions as expressed in the fol lowing passages :— 

" One who has watched the life of a cat or dog for a mon th 
or more under test condit ions, gets, or fancies he gets, a fairly 
definite idea of what the intellectual [ in te l l igent] life of a cat 
or dog feels like. I t is most like what we feel when con-
sciousness contains li t t le t h o u g h t about any th ing , when we feel 
the sense-impressions in the i r first in ten t ion , so to speak, when 
we feel our own body, and the impulses we give t o it . Some-
t imes one gets this animal consciousness while in swimming, 
for example. One feels the water , the sky, the birds above, 
bu t wi th no though t s about t hem or memories of how they 
looked a t o ther times, or aesthetic judgment s about thei r 
beauty ; one feels no ideas about what movements he will 
make, b u t feels himself make them, feels his body t h r o u g h o u t . 
Self-consciousness dies away. Social consciousness dies away. 
T h e meanings , and values, and connect ions of th ings die away. 
One feels sense-impressions, has impulses, feels the movements 
he makes ; t h a t is al l ." 

A n d a f t e r an i l lustrat ion f r o m such a game as tennis , Dr . 
T h o r n d i k e adds : " Finally the elements of the associations are 
not isolated. N o tennis-player 's s t ream of t h o u g h t is filled 
wi th free-f loat ing representations of any of t he tens of 
thousands of sense-impressions or movements he has seen and 
made on the tennis-court . Yet there is consciousness enough 
at t he t ime, keen consciousness of t h e sense-impressions, 
impulses, feel ings of one's bodily acts. So wi th the animals. 
There is consciousness enough, b u t of th is k i n d . " 

I t m a y b e said tha t between the m e t h o d of intell igence and 
t h a t of fu l ly developed ra t ional procedure there is a wide gap 
which mus t have been br idged in t h e course of menta l evolu-
t ion. Unques t ionably . And in con tend ing t h a t t he methods 
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of the an ima l are p r e d o m i n a n t l y in te l l igen t , I a m f a r f r o m 
wish ing t o asser t dogmat i ca l ly t h a t in no an ima l s a re t h e r e 
even t h e b e g i n n i n g s of a r a t i ona l scheme. I n d i c a t i o n s the reo f 
do no t indeed a t p r e sen t appea r to h a v e been clearly disclosed 
by exper imen t . B u t t h e expe r imen ta l d e v e l o p m e n t of t h e 
s u b j e c t is still in i ts i n f a n c y . W e shal l p robab ly h a v e t o a w a i t 
t h e f u r t h e r resu l t s w h i c h m u s t be t h e o u t c o m e of p a t i e n t a n d 
well-directed ch i ld - s tudy . T h e h u m a n chi ld does pass in t h e 
course of his ind iv idua l d e v e l o p m e n t f r o m in te l l igen t t o 
r a t iona l p rocedure . H e r e t h e r e is a b r i dge w h i c h is crossed 
by every chi ld . W h e n we k n o w more a b o u t t h e s tad ia of t h i s 
deve lopmen t we sha l l be in a pos i t ion to apply t h e resu l t s 
ob t a ined in ch i ld - s tudy in t h e ana logous field of a n i m a l - s t u d y . 
T i l l t h e n we m u s t possess our souls in pa t i ence , a n d base ou r 
provis ional conclus ions on t h e resul ts of sys t ema t i c i nves t iga -
t ion , r a t h e r t h a n on those of casual obse rva t ion a n d anecdo te . 

I V . — T H E EVOLUTION OF INTELLIGENT BEHAVIOUR 

I t is difficult t o say where , in t h e h i e r a r c h y of a n i m a l 
progress , t h e b e g i n n i n g s of in te l l igence can first be t r aced . I n 
t h e a r t i cu la ted an ima l s , such as t h e insects , spiders , a n d 
c rus tacea , t h e r e is a b u n d a n t ev idence of in t e l l igence of a 
re la t ive ly h i g h g r a d e . M a n y mol luscs u n q u e s t i o n a b l y p ro f i t 
by experience. T h e way in w h i c h l impe t s r e t u r n t o t h e scars 
011 t h e rock which f o r m t h e i r homes seems to show t h a t t h e y 
h a v e acqui red a prac t ica l ly adequa t e exper ience of t h e i r nea r 
s u r r o u n d i n g s . R o m a n e s ci tes * some of t h e ear l ier obse rva-
t i o n s wh ich were ex t ended by P ro fes so r A i n s w o r t h Davis . f I 
looked in to t h e m a t t e r myself some years ago, a t M e w p s B a y 
nea r L u l w o r t h in Dorse t sh i re . T h e m e t h o d a d o p t e d J was t o 
r emove t h e l impets f r o m t h e rock , a n d affix t h e m a t va r ious 
d is tances f r o m the i r scars. T h i s can be d o n e w i t h o u t di f f icul ty 
or i n j u r y to t h e mol lusc if one ca tches t h e m as t h e y are m o v i n g . 

* " Animal Intelligence," pp. 28, 29. f Nature, vol. xxxi., p. 200. 
X Ibid., vol. li., p. 127. 
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B u t one m u s t m a k e su re t h a t they are jus t l eav ing or r e t u r n i n g 
t o t he i r p rope r homes , a n d are n o t t a k e n in t h e m i d s t of a 
more ex t ended pe reg r ina t i on , as in t h a t case t he i r special scars 
c a n n o t be no ted . F a i l u r e t o be ca r e fu l in t h i s m a t t e r v i t i a t e d 
m y earl ier observa t ions , which are t h e r e f o r e excluded in t h e 
fo l lowing t a b l e :— 

Number 
removed. 

Distance 
in inches. 

Number returned. 
Number 
removed. 

Distance 
in inches. 

In 2 tides. In 4 tides. Later. 

25 6 21 
21 12 13 5 — 

21 18 10 6 2 
3 6 24 1 1 3 

F r o m t h e n a t u r e of t h e r o c k su r faces t h e r e m o v a l of a 
l impet to a d i s tance of two feet a lmost invar iab ly invo lved 
p lac ing t h e m on t h e f a r t h e r s ide of an angle . A n d t h o u g h 
some r e t u r n e d over such a n angle , t he m a j o r i t y d id n o t . 

I n mos t cases t h e ind iv idua l s which fa i led to r e t u r n to 
t he i r respect ive scars t ook u p new pos i t ions ; a n d i n several 
ins tances , w h e n t h e y were subsequen t ly r emoved to a d i s t ance 
of a f ew inches f r o m th i s new pos i t ion , t h e y r e t u r n e d t o i t . 
T h e i r r e t u r n to t h e scar was watched in m a n y cases, a n d t h e 
course was fa i r ly , b u t no t qu i t e d i r ec t . O n e l impe t covered a 
d i s t ance of t en inches , over a somewha t cu rved course, in a 
l i t t le u n d e r t w e n t y m i n u t e s . I n a n o t h e r case t h e l impe t on i ts 
r e t u r n j o u r n e y had t o pass be tween t w o o thers , which necessi-
t a t ed t h e l i f t i n g of t he shell t o some h e i g h t so as to c lear one 
of t h e m . O n r e a c h i n g t h e scar they twis t a n d t u r n a b o u t so 
as to f i t d o w n in t h e no rma l posi t ion which is c o n s t a n t . W h e n 
they come u p t h e wrong way r o u n d t h e y r o t a t e p r e t t y r ap id ly 
t h r o u g h t h e 180 degrees to ge t i n to posi t ion . O n e was 
observed to m a k e a shor t excurs ion f r o m a n d r e t u r n t o i ts scar 
u n d e r s t i l l ish wa te r . B u t as a ru le t h e y seem to r e m a i n fixed 
when t h e y are submerged , m o v i n g for t h e mos t p a r t w h e n t h e 
t ide has j u s t receded . 
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T h e grea tes t d i s t ance I have wa tched a l impe t r e ach f r o m 
i ts h o m e was t w e n t y - t w o inches . B u t I have f o u n d t h e m a t a 
d i s t ance of t h r e e f e e t f r o m the i r s c a r s — t h a t is t o say, f r o m 
those t o w h i c h t h e y f i t t ed pe r fec t ly . T h i s was on a la rge f lat 
su r face . 

W h e n t h e y move, t h e t en tac les a re p r o j e c t e d o u t beyond 
t h e shell , a n d keep on t o u c h i n g a n d s l igh t ly a d h e r i n g t o t h e 
rock . O n r e a c h i n g t h e scar t h e y ca re fu l ly feel r o u n d it w i th 
t he ten tac les . By excision of these fee lers P ro fessor Dav is was 
led t o conc lude t h a t it is n o t t h r o u g h t h e i r i n s t r u m e n t a l i t y t h a t 
t h e l impe t f inds i ts way back to i ts p a r t i c u l a r scar . B u t 
I a m inc l ined t o ques t i on these resul t s . A t any ra t e , f u r t h e r 
obse rva t ions a n d expe r imen t s a re needed to se t t le t h e po in t . 

Snai ls will also r e t u r n t o special d a r k hollows or c rann ies 
in t h e wall a f t e r t h e i r f o r a g i n g excurs ions . Such b e h a v i o u r 
i n mol luscs a f fo rds ev idence of s o m e t h i n g m o r e t h a n i n s t i n c t . 
I n popu la r speech, we should say t h a t t h e r e is m e m o r y of t h e 
local i ty . A n d in a n y case i t is diff icul t t o i n t e r p r e t t h e f ac t s 
w i t h o u t t h e a s s u m p t i o n t h a t t h e an ima l s a re conscious , a n d 
t h a t r e -p resen ta t ive s ta tes a re evoked t h r o u g h t h e m e d i a t i o n of 
p r e s e n t a t i v e sense- impress ions . A n d such r e -p r e sen t a t i ve s ta tes 
a re t h e f o u n d a t i o n - s t o n e s of exper ience , wh ich f o r m s t h e basis 
on w h i c h in t e l l i gen t behav iou r is g r o u n d e d . 

T h e m o s t h i g h l y developed mol luscs are t h e cephalopods . 
T h e y have long sensi t ive mobi le a r m s w i th which t h e y feel f o r 
a n d c a p t u r e t h e i r prey . " N o w Schne ide r obse rved , " wri tes 
D r . S t o u t , * " a very y o u n g oc topus seize a h e r m i t - c r a b . T h e 
h e r m i t - c r a b covers t h e shell in wh ich it t akes u p i ts abode 
w i th s t i n g i n g zoophytes . S t u n g by these , t h e oc topus i m m e -
dia te ly recoi led a n d let i ts prey escape. Subsequent ly i t was 
observed to avoid hermi t -c rabs . Older an imals of t he same 
species m a n a g e d cleverly to pu l l t h e c r ab ou t of i t s house 
w i t h o u t b e i n g s t u n g . " Such cases a f fo rd evidence of p r o f i t i n g 
by exper ience t h r o u g h t he exercise of in te l l igence. 

D a r w i n ' s ca re fu l observa t ions on t he m a n n e r in which 
e a r t h w o r m s d r a g leaves i n to t he i r bu r rows seem to show t h a t 

* " Manual of Psychology," p. 257. 
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these anne l ids ac t in te l l igent ly , a n d deal wi th leaves of d i f f e ren t 
shapes in d i f f e ren t ways. T h e leaves of P i n e t rees , cons i s t ing 
of t w o needles a r i s ing f r o m a c o m m o n base, were a lmos t 
invar iab ly d r a w n down by seizing t h i s basal po in t of j u n c t i o n ; 
while t h e leaves of t h e L i m e were, in 79 per cent , of t h e 
cases examined , d r a w n down by t h e apex ; in only 4 p e r 
cen t , by t h e base ; a n d in t h e r e m a i n i n g 17 per cent , b y 
seizing some i n t e r m e d i a t e p o r t i o n . On t h e o t h e r h a n d , t h e 
leaves of t h e R h o d o d e n d r o n , in which t h e basal p a r t of 
t h e blade is o f t e n n a r r o w e r t h a n t h e apical pa r t , were in 
C>G per cen t , of t he obse rva t ions d r a w n down by t h e n a r r o w e r 
base. T r i a n g l e s of paper were in t h e m a j o r i t y of cases 
seized by t h e apex. C o m m e n t i n g upon his observa t ions , 
car r ied o u t w i t h g r e a t care u n d e r expe r imen ta l cond i t ions , 
D a r w i n says ,* " A s w o r m s are n o t gu ided by special ins t inc t s 
in each pa r t i cu l a r case, t h o u g h possessing a genera l ins t inc t t o 
p lug u p t he i r b u r r o w s , a n d as chance is excluded, t h e n e x t 
mos t p robab le conclusion seems t o be t h a t they t ry in d i f f e ren t 
ways t o d r a w in ob jec t s , a n d a t last succeed in some one 
way ; " t h a t is t o say, t h e y prof i t by exper ience based on t h e 
m e t h o d of t r ia l a n d fa i lu re . B u t D a r w i n adds t h a t t h e 
evidence h e ob t a ined shows " t h a t worms do n o t hab i tua l ly 
t r y to d r a w objec ts i n to t he i r b u r r o w s in m a n y d i f fe ren t ways . " 
A n d he seems to a t t r i b u t e to t h e m a n a lmost r a t i ona l power of 
dea l ing w i th t h e c i r cums tances in t h e l i gh t of genera l con-
cept ions . " If w o r m s , " he says, " a re able to judge , e i ther 
be fo re d r a w i n g or a f t e r h a v i n g d r a w n a n o b j e c t close to t h e 
m o u t h s of t he i r bu r rows , how bes t t o d r a g it in, t hey m u s t 
acquire some no t i on of its gene ra l shape. T h i s t hey probably 
acquire by t o u c h i n g it in m a n y places w i t h t h e an t e r io r 
ex t r emi ty of the i r bodies , which ac t s as a t a c tua l o rgan . I t 
may be well t o r e m e m b e r how per fec t t h e sense of t ouch 
becomes in a m a n w h e n bo rn b l ind a n d deaf , as are worms . 
If worms h a v e t h e power of a c q u i r i n g some no t ion , however 
rude , of t h e shape of a n ob jec t a n d of t he i r bur rows , as seems 
t o be t he case, t h e y deserve to be called in te l l igen t ; f o r t hey 

* Vegetable Mould and Earthworms," p. 9;"). 
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t h e n act in near ly t h e same m a n n e r as would a m a n u n d e r 
s imi lar c i r cums tances . " 

Such power of pe rce iv ing t h e re la t ion of t h e shape of 
a leaf or o the r o b j e c t to t h e f o r m of t he b u r r o w is p resumably 
beyond the r each of an e a r t h w o r m . I t may b e regarded as 
more p robab le t h a t t h e e a r t h w o r m inher i t s a n ins t inc t ive 
t e n d e n c y to d raw d o w n o b j e c t s in special ways, a n d t h a t t h i s 
is sub jec t t o some modi f i ca t ion u n d e r t he p lay of exper i -
ence, w i thou t t h e f o r m a t i o n of a n y t h i n g so psychological ly 
complex as a genera l no t i on , however rude . I n any case t he 
behav iou r of e a r t h w o r m s in c losing t h e i r b u r r o w s seems t o 
a f fo rd iud ica t ions of s o m e t h i n g m o r e t h a n i n s t i n c t — o f t h a t 
p r o f i t i n g by t h e resu l t s of exper ience which charac ter izes 
in te l l igen t p rocedu re . 

P rofessor W h i t m a n * h a s m a d e some i n t e r e s t i n g observa-
t ions on t h e leech Clepsine. " P lace t h e a n i m a l , " he says, " in 
a shal low, fiat-bottomed d ish , a n d leave i t fo r a few h o u r s or 
a day, in order t o g ive i t t i m e to ge t accus tomed t o t he place, 
a n d come t o res t on t h e b o t t o m . T h e n , t a k i n g t h e u t m o s t 
care n o t to j a r t h e d i sh or b r e a t h e u p o n t h e s u r f a c e of t h e 
water , look a t t h e Clepsine t h r o u g h a low m a g n i f y i n g lens, a n d 
see w h a t happens when t h e su r f ace of t h e wa te r is t o u c h e d 
wi th t h e p o i n t of a needle he ld ver t ical ly above t h e an ima l ' s 
back . If t h e e x p e r i m e n t is p roper ly car r ied ou t , i t will be 
seen t h a t t h e resp i ra to ry u n d u l a t i o n s (if such m o v e m e n t s 
h a p p e n to be g o i n g on) sudden ly cease, a n d t h a t t h e an imal 
s l ight ly expands i ts body a n d h u g s t h e glass. W a i t a few 
m o m e n t s u n t i l t h e an imal , r ecover ing its n o r m a l composure , 
a g a i n resumes i ts resp i ra tory m o v e m e n t s . T h e n let t h e needle 
descend t h r o u g h t h e water u n t i l t he p o i n t res ts on t h e b o t t o m 
of t h e d i sh a t a l i t t le d i s tance f r o m the edge of t h e body . 
A g a i n t he m o v e m e n t s will cease, a n d t he a n i m a l will h u g t h e 
glass w i t h i ts b o d y somewha t expanded . N o w p u s h t h e needle 
slowly a long t o w a r d s t he leech, a n d no t ice as t h e needle comes 
a lmos t i n con tac t w i t h t he t h i n m a r g i n of t h e body, t h a t t h e 
p a r t neares t t h e needle beg ins t o r e t r e a t slowly be fore i t . 

* Wood's IIoll Biological Lectures (1898), p. 287. 
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This behaviour shows a surprising keenness of tactile sensi-
bility, the least touch of the water with a needle-point be ing 
fel t a t once. . . . If i ts back were rubbed with a brush or t h e 
handle of a dissecting needle, in order to test its sensitiveness 
t o touch, the appearance would probably be t ha t of insensi-
bility and indifference to the t reatment . Closer examination, 
however, would show t h a t the flesh of the animal was more 
rigid t h an usual, and tha t the surface was covered w i t h 
numerous stiff, conical elevations, the dermal papilla? or warts , 
which are so low and blunt in the normal state of rest as t o be 
scarcely visible. I t would be seen tha t the animal, a l though 
motionless, was in a state of active resistance to attack. . . . 
Clepsine has another and entirely different method of keeping 
quiet . The animal rolls itself up (head first and ventral side 
innermost) into a hard ball, outwardly passive, f ree to roll or 
fal l whithersoever gravity or currents of water may direct 
i t . . . . If by chance the animal has eggs, it will not desert 
t h e m to escape in this way. . . . This species, then, has two 
quite distinct and peculiar ways of keeping quiet, and t h u s 
avoiding its enemies. If the animal has no eggs, or if it has 
young, it may adopt either mode of escape, while if it has eggs 
it has no choice but to remain quiet over them. . . . The act 
of roll ing up into a passive ball may be performed (a) under 
compulsion, as when i t is her last resort in self-defence ; 
(/>) under a milder provocation, as one of three courses of 
behaviour, as when the resting-place is tu rned up to light, and 
the choice is offered between remaining quiet in place, creeping 
away at leisure, or rolling into a ball and dropping to the 
bot tom ; (c) or finally, under no special external stimulus, bu t 
rather from internal motive, the normal demand for rest and 
shady seclusion, presumably very s t rong in Clepsine a f te r 
gorging itself with the blood of its turt le hos t . " 

Professor Whi tman rightly regards the act of rolling into 
a ball as instinctive, and due to natural selection. But he does 
not under take to discuss the question as to how much intelli-
gence, if any, Clepsine may have. Nor, indeed, is it an easy 
mat ter to determine. The differential reaction according as 
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the animal has eggs or not suggests intelligence ; but it may 
be instinct varying according to the conditions of st imulat ion 
external and internal . The different behaviour which may be 
seen in different cases when a stone is turned to the l ight 
again suggests intelligence, bu t again may be determined 
directly by the condit ions of st imulation. P rompted by Dr. 
Whi tman ' s observations, I endeavoured to determine whether a 
leech would grow accustomed to f requent gent le stimulation 
with a camel's-hair brush, and cease to react under circum-
stances which were followed by no ill effects. Bu t t hough I 
incline to th ink tha t th is is the case, the observations were not 
such as to be sat isfying and convincing. If intelligence be 
present we seem to find it in an early and rudimentary state. 

Observation and experiment seem to afford little indication 
of the conditions under which intelligence first makes its 
appearance in the animal k ingdom. And if we t u r n to 
general considerations, which a t the best afford uncertain 
guidance, little l ight is thrown on the subject . If we accept 
the view already indicated,* t ha t the nerve-centres which are 
concerned in the conscious control begotten of experience are 
independent of those primarily concerned in normal reflex 
action, we may perhaps believe tha t the simplest nervous 
system, worthy of the name, contains boLh these elements, and 
tha t in the course of the evolution of nervous systems in 
higher and higher grades, there go on pari passu the fu r the r 
different iat ion of these elements, and the progressive integra-
t ion of reflex and control centres into a closely connected and 
effective whole. N o t tha t any expression of the facts, if such 
they be, in terms of an evolution formula, adds anyth ing to 
our knowledge of the organic modus operandi. We know 
bu t l i t t le of the int imate nerve physiology of even the highest 
invertebrates. WTe see ample evidence of the control of 
behaviour in the l ight of individual experience. Of any 
detailed knowledge concerning the manner in which this 
control is effected we do not seem to possess more than the 
rude initial phases. 

* Supra, p. 44, 
it 
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When we compare, however, t h e several grades of intell i-
gence which observation discloses, and when we watch the 
conscious development of the more intel l igent animals , we seem 
to find evidence of t h e g rowth of a system of experience, at 
first in very close touch with inher i ted modes of procedure, 
bu t gradually acqui r ing more of independence a n d f r eedom. 
Increase of the range and complexity of behaviour br ings wi th 
it, not only increase in the range and complexity of experience, 
bu t a lso—what is, perhaps, even more essential to effective 
progress—greater uni ty and closer connection in to a well-knit 
whole. And with this greater un i ty and closer connect ion 
there goes what one may t e rm a condensat ion of experience by 
an elimination of detai l and the survival of essential fea tures 
repeatedly emphasized. Th i s is analogous in t h e development 
of intelligence to the general izat ion and abst ract ion which play 
so impor tan t a p a r t in the development of reason. I t affords, 
in fac t , the da ta which reflection util izes in t h e purposive and 
intent ional condensat ion and concentra t ion of knowledge at a 
h igher stage of menta l development . 

T h e omission of detai l and t h e survival of t h e salient 
features is well known to us in the fami l ia r fac t s of memory . 
W e have seen thousands of sheep and oxen, no two of which 
are probably alike in all the i r external details as presented to 
vision. B u t we remember wha t a sheep or an ox looks like, 
and many of us can fo rm a visualized image of e i ther of these 
animals. This, however, is no t t he re-presentat ive image of any 
part icular sheep or ox. I t is what psychologists t e r m a generic 
image. I t is like a composite pho tog raph made by superimpos-
ing on the same plate a number of individual images so t h a t t he 
salient features which all possess in common s tand out clearly 
by their coincidence on the plate , while the d i s t inc t ive details 
are but dimly presented. T h u s does memory preserve the 
essentials common to many impressions while t he d is t inguish ing 
details are lost and fade, e l iminated by forget fu lness . A n d 
thus in the experience which intel l igence practically util izes 
are the ne t results of a thousand par t icular impressions con-
densed in one effective image. 
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Condensat ion of experience is also effected by the e l imina-
tion, under the guidance of consciousness, of those modes of 
behaviour which arc no t efficacious—a process to which Pro-
fessor M a r k Baldwin applies the phrase Func t iona l Selection. 
There is a tendency a t first to the overproduct ion of relatively 
useless actions. T h e mul t i fa r ious r andom movements of the 
h u m a n in fan t , t h o u g h the i r inexactness renders the child 
terr ibly helpless, a f ford a wide store of plastic mater ia l which 
intelligence can gu ide to its appropr ia te use. And the pro-
longed period of pupilage in the child is correlated with an 
unsurpassed range of combinat ion and recombinat ion of the 
abundan t plastic mater ial . T h e heredi tary legacy, t hough it 
contains fewer d r a f t s for definite and specific purposes t han are 
placed to the credit of an animal r ich in inst inctive endowment , 
affords a f a r larger general f u n d on which intelligence may 
draw fo r t he varied purposes of the freer financial existence 
of a ra t ional being. 

T h e relatively helpless young of many of the h igher 
mammal ia exhibit also m u c h overproduct ion of seemingly 
aimless movements . B u t f r o m these intell igence selects those 
which are of value for t he purposes of l i fe—those which 
experience proves to be effective. These—the relatively few— 
afford the motor impressions which by repet i t ion stand out in 
experience, while t he rest lapse f r o m memory and are elimi-
nated f r o m experience as they are el iminated f r o m practical 
performance. T h i s is a great ga in . Moto r experience is 
rendered g e n e r i c ; the composite image t h a t is retained is t he 
net result of effective b e h a v i o u r ; and all t h a t is valuable in 
the acquisi t ions of early life is condensed wi th in manageable 
limits. 

T h i s process of render ing generic the part icular i tems of a 
widening experience has a marked effect in the development of 
t he conscious si tuations in the l ight of which behaviour is 
intel l igently guided. I t is no t t he mas ter holding this whip 
or t h a t ball which suggests to the dog a h id ing or a scamper ; 
it is a gener ic s i tuat ion with interchangeable details. I t is not 
this , t h a t , or t he other previously unseen cat t ha t a t once 
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determines the si tuat ion for the fox t e r r i e r ; t h e part icular 
an imal has never entered into his past exper ience : i t is t he 
fu l f i lment of the essential condit ions of t he generic image t h a t 
is operative in behaviour . T h e experience of animals mus t 
inevitably become in large degree generic by t h e el iminat ion 
of the unessential and survival in re-presentative consciousness 
of the salient elements in many slightly diverse s i tua t ions . 

Stated in terms of th is conception, the famil iar phenomena 
of mimicry are due to the fact t h a t the mimick ing f o r m accords 
sufficiently well with the generic image to be t aken as a 
representat ive thereof. As is well known, the model has been 
proved in many cases to be unpalatable or h u r t f u l , while the 
mimic is i n itself nei ther t he one nor the other . T h e drone-
fly, Eristalis, mimics the drone. A n d i t has been urged t h a t 
th is cannot be a t rue case of mimicry, since the d rone is harm-
less, t hough the female and " neuter " bees are possessed of st ings. 
B u t I have satisfied myself by experiments with young birds, t h a t 
(1) a f t e r experience with bees drones are avoided, and (2) t h a t 
a f t e r similar experience drone-flies are also l e f t un touched . 
Hence it seems t h a t all three fall wi thin the same gener ic image, 
t he points of resemblance outweighing the differences in detai l 
— a s they do, indeed, with many men and women. 

Such examples of mimicry belong to wha t is known as the 
" Batesian type ' '—so called a f te r H . W . Bates, who, in 18G1, 
discussed its occurrence among Amazonian insects in the l ight 
of the theory of na tu ra l selection. The re are, however, cer tain 
groups of insects which, a l though themselves " protected," 
possess common warning colours, causing t h e m to resemble 
each other . These are sometimes classed under the head of 
" Muller ian mimicry "—so called a f te r Fr i tz Midler, who, in 
1879, first offered an explanation of the facts based on the 
theory of na tu ra l selection. H e suggested t h a t such mutua l 
resemblance is advantageous t o bo th protected forms, since i t 
lessens the number of those which are killed by young birds 
and other animals while they are learning by experience wha t 
to eat and what to leave. Fo r , as t h e result of careful 
observation, Mr . F r a n k F inn concludes " t ha t each bird has 
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to separately acquire its experience, and well remembers wha t 
it has l ea rn t , "—a conclusion wi th which, as already stated, my 
own observations are ent irely in accord. T h e r e is therefore a 
cer ta in amoun t of des t ruc t ion of even well-protected forms 
by young and inexperienced birds. I f , t hen , two such f o r m s 
resemble each o ther , t h e acquisit ion of experience is thereby 
faci l i tated and t h e a m o u n t of des t ruct ion reduced, on t h e 
assumption t h a t t h e two fa l l wi th in t h e same generic image. 
Upholders of na tu ra l selection are not , indeed, a t one in accept-
ing this explanation, a n d f u r t h e r observation is unquest ionably 
needed. I t is no t improbable, however, t h a t common protective 
coloration, such as the band ing of yellow and black, seen in such 
different fo rms as the caterpil lar of the c innabar m o t h and t h e 
imago of the wasp, is of mu tua l ut i l i ty . T h e fol lowing experi-
men t was made with young chicks. Str ips of orange and black 
paper were pasted benea th glass slips, and on t h e m meal 
moistened wi th qu in ine was placed. O11 o ther plain slips 
meal moistened wi th water was provided. T h e young birds 
soon learnt to avoid the b i t te r meal, and t h e n would not t ouch 
plain meal if it were offered on the banded slip. A n d these 
birds, save in two instances, refused to touch c innabar ca te r -
pillars, which were new to thei r experience. T h e y did not , 
l ike o ther birds, have t o learn by par t icular t r ia l s t h a t these 
caterpillars are unpleasant . The i r experience had already been 
gained th rough t h e banded glass slips ; or so it seemed. I have 
also found t h a t young b i rds who had learnt to avoid c innabar 
caterpillars le f t wasps un touched . Such observations must be 
repeated and extended. B u t they seem to show tha t one aspect 
of t he Miillerian theory is not wi thou t some facts in support of 
i t ; and, so fa r as they go, they afford evidence t h a t black and 
orange banding , irrespective of par t icu lar fo rm, may const i tu te 
a gu id ing generic f ea tu re in the conscious s i tuat ion. 

I t may be said t h a t t h e generic condensa t ion of experience 
here indicated implies t h e fo rmat ion of general and abs t rac t 
ideas, and t h a t we cannot in face of the evidence accept 
Locke 's d i c tum t h a t abs t rac t ion is " an excellency which t h e 
facult ies of b ru tes do by no means a t t a in to . " Romanes 
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con tended * t h a t " all t h e h i g h e r an imals have genera l ideas of 
' good- fo r -ea t ing ' a n d ' n o t - g o o d - f o r - e a t i n g ' q u i t e a p a r t f r o m 
any pa r t i cu la r ob jec t s of wh ich e i the r of these qua l i t i es h a p p e n s 
t o be cha rac t e r i s t i c , " a n d he quo ted w i th approva l Le roy ' s 
s t a t e m e n t , ! t h a t a f o x " will see snares when t h e r e a re none ; 
his imag ina t ion , d i s to r t ed by f ea r , will p r o d u c e decept ive 
shapes, t o which he will a t t a c h a n abs t r ac t n o t i o n of d a n g e r . " 
Accord ing t o such views an ima l s f o r m concepts ; a n d concepts 
be long to t h e sphere of r a t iona l t h o u g h t . I t is n o t my i n t e n -
t i o n to en t e r a t l e n g t h i n to t h e r e f inemen t s of psychological 
d i s t inc t ion . M a n y psychologists , however , seek to d i s t ingu i sh 
be tween , on t h e one h a n d , t h e p r e d o m i n a n c e by n a t u r a l 
emphasis , of ce r t a in qual i t ies , such as t h a t of b e i n g su i tab le f o r 
food , and , on t h e o t h e r h a n d , t h e i n t en t iona l i so la t ion of these 
qual i t ies f o r t h e purposes of t h o u g h t a n d r a t i o n a l exp lana t ion . 
A b s t r a c t i o n t h e y r e g a r d as a de l ibe ra te process appl ied wi th 
r a t iona l i n t e n t to t h e m a t e r i a l a f fo rded by experience a n d 
ref lect ion. Genera l i za t ion , too, t hey r e g a r d as del iberate , a n d 
car r ied o u t w i th l ike i n t e n t . T h e resu l t is n o t mere ly a 
composi te or gener ic p roduc t , b u t s o m e t h i n g m o r e subt le a n d 
less d e p e n d e n t on sense. " All t rees h i t h e r t o seen by m e , " 
said Noire , " leave in m y i m a g i n a t i o n a mixed image , a k i n d 
of ideal p r e s e n t a t i o n of a t ree . Qui te d i f f e ren t is my concept , 
which is neve r an i m a g e . " T h e concep t " t r e e " is a de l ibera te 
synthesis of a b s t r a c t qual i t ies i n t e n t i o n a l l y isolated, a n d 
r ecombined in accordance wi th t h e gene ra l re la t ionships which 
subsis t be tween t h e m . 

If we accept t h i s d i s t inc t ion , if we r e g a r d abs t r ac t ion a n d 
genera l i za t ion as i n t en t iona l m e n t a l processes carr ied ou t w i th 
t h e r a t iona l i n t e n t of d iscover ing t h e re la t ionsh ips of pheno -
m e n a w i t h t h e ob jec t of exp l a in ing t h e m a n d r ecombin ing 
the i r essent ial f e a t u r e s in an ideal scheme of t h o u g h t , we shal l 
p robably a d m i t , w i t h J o h n L o c k e , t h a t t hese a re excellencies 
which t h e facu l t i e s of b r u t e s do b y n o m e a n s a t t a in to . B u t 
we shall n o n e t h e less see t h a t t h e p r e d o m i n a n c e of cer ta in 

* " Mental Evolution in Man," p. 27. 
f " Intelligence of Animals," p. 12] 
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salient fea tures in experience by re i terated emphasis in 
association with na tu ra l needs, and the development of generic 
in place of merely par t icular re-presentat ions will afford the 
appropr ia te mater ia l fo r abstract ion on the one hand, and 
generalization on the o ther . Intel l igence supplies the em-
bryonic menta l s t ruc tures f r o m which, under the quickening 
influence of a rat ional purpose, abstract and general ideas may 
be evolved. 

T h e essential fea tures of the evolution of intell igence seem, 
then , to be, first, the development of control l ing nerve-centres, 
by which the responsive act ion of reflex au toma t i c or inst inc-
t ive centres may be checked, augmented, or modified ; secondly, 
t h e increased dif ferent ia t ion and in tegra t ion of these control 
centres wi th extension of t he range and complexity of experi-
ence in close touch wi th practical needs ; th i rd ly , t h e con-
densat ion and concentra t ion of experience by the format ion of 
gener ic products t h r o u g h the rei terated emphasis begot ten of 
recur ren t s i tuat ions hav ing certain salient fea tures in common, 
t h o u g h differ ing in detai ls ; and four th ly , an increased 
plasticity of behaviour , especially in early life, enabl ing an 
an imal to deal effectually wi th an env i ronment more com-
plicated t h a n t h a t to which t h e more stereotyped inst inct ive 
behaviour is f i t ted by inher i tance to respond. A n d th i s 
evolut ion of intel l igent behaviour is work ing its way up to, 
t h o u g h as such it cannot reach, t he succeeding phase of mental 
evolut ion in which the data , supplied by intell igence, are 
t rea ted wi th a new purpose for h ighe r ends in t h e ra t ional 
t h o u g h t which seeks to explain the phenomena , and f r a m e an 
ideal scheme of their relat ions and interconnections. 

T w o f u r t h e r points may be noticed. Fi rs t , t h a t it is du r ing 
t h e early and plastic days or m o n t h s of life t h a t intell igence is 
se t t ing its seal on animal behaviour , and s tamping it wi th its 
dis t inct ive character . Adu l t life is very m u c h what youth has 
made i t ; and old age is stereotyped th rough habi t . I n t imes 
of progress, the character of t he race is determined by plastic 
possibilities of the young. A m o n g them it is t ha t the incidence 
of e l iminat ion makes itself felt , resul t ing in the survival of those 
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whose in t e l l i gence can m o u l d behav iour i n acco rdance w i t h 
t h e n e w c i r cums tances of a wider life. 

Secondly, th i s select ion of t h e in te l l igent involves t h e 
su rv iva l of those in whose h i g h e r bra in-cent res t h e r e is r o o m 
f o r a g r e a t e r r a n g e a n d va r i e ty of i n t e rconnec t ion b y m e a n s of 
a s soc ia t ing f ibres. I t involves a selective su rv iva l of t h e 
l a rge r a n d m o r e f inely organized b ra ins . I t is p robab le , as 

^ • , . - P ro f e s so r R a y L a n k e s t e r has recent ly ind ica ted , t h a t t h e 
r id icu lous ly smal l -bra ined m a m m a l s a n d rept i les of t h e pas t 
were c r ea tu re s of i n s t i nc t w i t h l i t t le capaci ty fo r in te l l igen t 
con t ro l . T h e i r l ives were s imple , a n d the i r enemies a n d com-
p e t i t o r s no b e t t e r p rov ided wi th h ighe r b r a i n - c e n t r e s t h a n 
themse lves . S te reo typed ins t inc t ive behav iou r sufficed to 
enab le t h e m to h o l d t he i r own, a n d m e e t t h e r e q u i r e m e n t s of 
a l i fe of du l l a n d unprogress ive m o n o t o n y . S t r e n g t h w i t h o u t 
c u n n i n g m a d e these b i g - f r a m e d an ima l s f o r a whi le mas t e r s of 
t h e s i t ua t ion . B u t the re a re no exis t ing an ima l s , whose 
ske le tons i n d i c a t e so h i g h a posi t ion in t h e zoological series, 
wh ich exh ib i t a ce rebra l d e v e l o p m e n t so poor . A n d we m a y 
fa i r ly conc lude t h a t t he f a c t t h a t these huge c r ea tu re s have 
l e f t n o l ineal descendan t s m a y be t a k e n as ev idence of t h e 
i m p o r t a n c e a n d va lue , in evolu t ion , of t h a t ce rebra l t i s sue 
wh ich is t h e o rgan i c basis of in te l l igence. T h e h i g h e r b r a i n 
c o n t a i n s t h e po ten t i a l i ty of t h a t experience w i t h o u t which 
t h e evo lu t ion of in te l l igen t behav iour in any race of ve r t eb ra t e 
an ima l s is imposs ib le . 

V . — T H E INFLUENCE OF INTELLIGENCE ON INSTINCT 

W e h a v e seen t h a t t h e r e l a t i on of i n s t inc t to in te l l igence is 
essent ia l ly t h a t of congen i t a l t o a cqu i r ed behav iou r . W e have 
seen, too , t h a t in t h e L a m a r c k i a n i n t e r p r e t a t i o n w h a t is 
a cqu i r ed i n t h e course of l i fe m a y be t r a n s m i t t e d t h r o u g h 
i n h e r i t a n c e , a n d t h u s t h e i n t e l l i gen t behav iou r of one gene ra -
t i o n m a y become ins t inc t ive a n d congen i t a l in t h e nex t . B u t 
ser ious b io logica l diff icult ies s t a n d in t h e way of t h e accep tance 
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of th is in t e rp re ta t ion ; t he r e is, moreover, l i t t le 01* no evidence 
of t he assumed t ransmiss ion to offspring of any acquired 
modif icat ions of s t r u c t u r e or behaviour . W e have, therefore , 
been led to in fe r t h a t ins t inct ive behaviour has been evolved 
t h r o u g h t h e selection of adapt ive var iat ions of germinal origin, 
t h e influence of intell igence being restr icted to t h e fos terage 
of co-incident var ia t ions, t h a t is t o say, of those congeni ta l 
var ia t ions which coincide in direct ion wi th the acquired 
modif icat ions of behaviour due to intell igence. I t is clear 
t h a t on th is in te rpre ta t ion the influence of intell igence on 
inst inct is more indirect a n d less simple t h a n t h a t implied by 
t h e Lamarck ian hypothesis. Intel l igence and inst inct are in 
large degree independent , t h o u g h there is cont inual in te rac t ion 
between t h e m . W e have now to consider t h e n a t u r e of th i s 
in teract ion, and to th is end we mus t indicate the relat ion of 
acquired modif icat ions t o the hered i ta ry g roundwork of t h e 
an imal cons t i tu t ion . 

The basal fac t is, t h a t the bodily tissues are subjec t to a 
cer ta in a m o u n t of s t ruc tura l change d u r i n g the course of 
indiv idual l i fe in accordance with the a m o u n t of func t iona l 
s t ra in p u t upon them. T h e labourer ' s th ickened skin , t h e 
enlarged and s t r eng thened muscles of the athlete , t he jugg le r ' s 
acquired suppleness are famil iar cases. Less fami l iar instances 
are afforded unde r abnormal condit ions. Should one kidney 
f r o m any cause be slowly destroyed, t h e o ther will slowly 
enlarge to carry on t h e increased work of e l iminat ion of waste 
p r o d u c t s ; when t h e larger shin bone of a dog has been 
removed a f t e r i n ju ry , t he smaller bone becomes th ickened to 
bear the added s t ra in ; new jo int surfaces are sometimes fo rmed 
where bones have been b roken a n d the na tu r a l jo in ts i n ju red . 

One may say tha t t h e normal development of any s t ruc tu re 
depends upon a due a m o u n t of use. B u t , since in t h e course 
of s t renuous l ife any o rgan is f r o m t ime to t ime subject to an 
abnormal a m o u n t of s t ra in , it mus t be fitted to respond to a 
super-normal call on i ts s t reng th and func t iona l act ivi ty . 
Were t h e h e a r t and the lungs, fo r example, unable to meet t h e 
great ly added d ra in on their energies, due to unwan ted and 
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severe exertion, collapse, perhaps death, would ensue if such 
exert ion were imperat ively demanded under special circum-
stances. And it is clear t ha t many wild animals must be no t 
in f requent ly placed in such circumstances as will subjec t the i r 
muscular s t ructures and the func t iona l activity of the i r organs 
of circulation and respirat ion to a s train nearly up to thei r 
extreme limits of endurance. T h e carnivorous h u n t e r would 
o f t en fai l to secure bis prey if his organization were unequal to 
a ha rd and prolonged chase ; t he bun ted prey would no t 
survive to procreate his k ind if he fell a vict im to t h e first 
pursuer t h rough inabili ty to s tand the exert ion necessary to 
enable h im to make good his escape. I t is thus, we may 
believe, t h r o u g h na tu ra l selection t h a t a sufficiently h igh 
s t andard of s t r eng th and func t iona l endurance is main ta ined . 
T h e failures in these respects are steadily el iminated. I t is 
difficult to realize the great s t ra in p u t upon a bi rd ' s organizat ion 
by the migrat ion f l ight . Some ten t imes as many b i rds leave 
our shores in the a u t u m n as r e tu rn to t h e m in the fo l lowing 
spr ing. W h a t propor t ion of these is weeded out in the act of 
migra t ion we do not know ; b u t we may be sure t h a t only 
those fit ted to s tand a severe test of physical endurance r e tu rn 
t o rear broods which shall inher i t in large degree similar vigour 
of const i tu t ion . 

Two factors, then , de te rmine t h e l imits of efficiency in the 
bodily organs—heredi ty and use. And these two co-operate in 
such a way t h a t we may say, ei ther t h a t due use is the essential 
condi t ion of the effective development of the heredi tary powers, 
or t h a t heredi ty serves to condi t ion the i r effective development 
t h r o u g h use. B u t t h o u g h closely related, so tha t each may be 
regarded as condit ional 011 the other , they are, if we accept the 
view t h a t acquired characters are not t r ansmi t ted as such, so 
fa r independent in tha t use adds no th ing to, disuse subtracts 
no th ing f rom, t h e heredi ta ry store. I t is, indeed, difficult 
t o conceive how, on any view, the absence of the condi t ioning 
fac tor of normal use can be t h e efficient cause of a positive 
d iminu t ion of the balance a t t h e bank of heredity. And 
Lamarck ian th inkers have no t succeeded in • placing their 
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conception of t h e ma t t e r in the clear l ight of a work ing 
hypothesis. 

T h e amount of wha t we may t e r m " modif iabi l i ty " by use 
differs a good deal in t h e several organs and tissues. T h e 
teeth of carnivora and t h e ant lers of deer may be ci ted as 
s t ructures in which t h e condi t ioning effects of use fo rm a 
relatively u n i m p o r t a n t fac to r . On the other hand , the nervous 
system, wi th which we are here pr imari ly concerned, is of all 
animal s t ructures t h a t in which wha t is acquired may a t t a in 
the greatest importance in t h e successful conduct of l ife ; the 
na ture and the range of behaviour af fording an index of the 
amoun t of modifiabil i ty in th is respect. 

We have already seen t h a t inst inct ive behaviour is pr imar i ly 
a ma t t e r of the first occasion 011 which any given ac t ion is 
performed, and t h a t many inst inct ive acts are subject to sub-
sequent modification in t h e l ight of t h e experience gained 
dur ing the early performances . T h e range of such modificat ion 
varies b o t h in d i f ferent animals and also wi th respect t o 
different modes of behav iour in t h e same animal . T h e more 
fixed a n d deeply rooted an inst inct t h e less readily does 
intelligence obtain a hold on i t , so as to direct the behaviour 
in to new channels of be t te r accommodation to the c i rcum-
stances. M. F a b r e describes how a Sphex, one of the solitary 
wasps, instinctively draws its prey, a grasshopper, in to t h e 
burrow by its a n t e n n a . W h e n these were cu t off t h e wasp 
pulled t h e grasshopper in by the jaw appendages ; b u t when 
these were removed she seemed incapable of f u r t h e r accom-
modat ion to the unusua l circumstances. I t would seem an 
easy and obvious applicat ion of intell igence to seize the prey by 
one of t he forelegs. But- th is was no t done ; and t h e grass-
hopper was t hen le f t . Intel l igence did no t seem equal to 
meet ing t h e al tered condit ions presented by the maimed grass-
hopper . Still , there was some modif icat ion of the normal 
inst inct ive behaviour ; and, as Dr . Peckl iam has shown, the re 
may be more t h a n Fab re noted . Le t us assume t h e exist-
ence of an animal whose every act is instinctive, whose 
whole behaviour is marked out in str ict ly heredi tary lines, 110 
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n e w d e p a r t u r e s be ing acqui red in t h e course of i nd iv idua l l i fe . 
T h i s ex t reme case would a f fo rd a n example of w h a t we m a y 
t e r m completely s te reo typed behav iou r . O n the o the r h a n d , le t 
u s assume t h e exis tence of an a n i m a l w i t h n o he red i t a ry 
def in i teness of reac t ion , whose every ac t is in te l l igen t , whose 
whole behav iou r is t h e resu l t of ind iv idua l acquis i t ion . T h i s 
a n t i t h e t i c a l ex t reme case would a f fo rd an example of w h a t we 
m a y t e r m completely p las t ic behav iou r . I t is ques t ionab le , 
however , whe the r e i ther of these ex t r eme types occur in n a t u r e . 
W h a t we f ind in our s t udy of a n i m a l behav iour is some inter-
m e d i a t e cond i t ion in wh ich b o t h f ac to r s co-operate , w i t h a 
p r e d o m i n a n c e e i ther of s t e reo typed ins t inc t ive response on t he 
one h a n d , or of plast ic in te l l igen t acquis i t ion on t h e o the r 
h a n d . A n d in the la t te r CaS6, BiS such behav iour approaches i t s 
ideal l imi ts , we have modi f iab i l i ty u n d e r t h e c i rcumstances of 
i n d i v i d u a l l i fe a t i ts m a x i m u m . 

T h e evo lu t ion of in te l l igence as such r u n s paral le l w i t h t h e 
evo lu t ion of plast ic behav iour ; a n d th i s p las t ic i ty is necessi-
t a t e d by t h e va r ie ty a n d t h e complex i ty of t h e cond i t ions of 
l i f e — a var ie ty and a complex i ty r e q u i r i n g m a n y subt le modif i -
ca t ions of response to enable t he behav iour to r each accommoda-
t i o n to the c h a n g e f u l exigencies of diverse c i rcumstances . T o 
m e e t c o n s t a n t a n d re la t ive ly fixed cond i t ions s te reotyped 
ins t inc t ive responses suffice ; a n d t he e l imina t ion u n d e r n a t u r a l 
se lec t ion of t hose ind iv idua l s wh ich fa i l t o respond in fixed 
ways by specially adap t ive behav iou r t e n d s t o r ende r def in i te 
t h e h e r e d i t a r y channe l s of n e r v o u s i n t e r c o m m u n i c a t i o n . A n 
i n h e r i t e d sys tem of no l i t t le complex i ty m a y t h u s be evolved ; 
of wh ich we have seen examples i n our s t udy of ins t inc t ive 
b e h a v i o u r . B u t t h e essential c o n d i t i o n of t h e successful 
w o r k i n g of such a sys tem is u n v a r y i n g cons t ancy in the 
e n v i r o n m e n t to wh ich t h e s t e reo typed ins t inc t ive behav iou r is 
a d a p t e d . I n s t i n c t w i t h o u t in te l l igence is l ike a ba r r e l -o rgan 
c o n s t r u c t e d t o play a l imi t ed n u m b e r of t u n e s w i t h m o n o t o n o u s 
prec is ion . T h e mus ic of i ts b e h a v i o u r depends en t i re ly 011 
w h a t t h e m a k e r , he red i ty , has inse r t ed in t h e works. B u t 
t h o u g h a ba r r e l -o rgan may suffice where a h y m n - t u n e , a j ig , a 
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hornpipe, and a funera l march exhaust all the possible require-
ments , it is sadly lacking in musical plasticity. T o obta in 
tha t , you mus t place intell igence at t he keyboard t h a t t h e music 
may be accommodated t o a greater n u m b e r of va ry ing moods. 

I t may be urged t h a t such an i l lus t ra t ion is, in m a n y 
respects, obviously f au l ty ; and t h a t barre l -organs do no t under 
any circumstances develop into musicians. N o doub t t h e 
i l lustrat ion is faul ty . B u t it may be quest ioned whether 
inst inct under any circumstances develops in to intel l igence, any 
more t h a n a bar re l -organ in to a music ian. As we said at t he 
beg inn ing of th is section, intell igence and ins t inc t are in large 
degree independent t h o u g h there is cont inual in te rac t ion 
between them. Completely s tereotyped behaviour , in i ts 
theoret ical per fec t ion , is in exact adap ta t ion to t h e c i rcum-
stances. W h e r e ins t inc ts are only relatively perfect , f u r t h e r 
adapta t ion is secured t h r o u g h congeni ta l va r ia t ion a n d t h e 
survival of t he individuals in which t h e behaviour is be t t e r 
adapted t o t h e comparat ive ly invariable c i rcumstances . T h i s 
is one line of evolut ion. B u t it no more conta ins wi th in itself 
the potent ia l i ty of developing into plastic accommodat ion t o 
varying circumstances, t h a n the barrel-organ con ta ins wi th in 
itself the potent ia l i ty of becoming a musician. T h e evolution 
of intelligence is a long independent lines of progress. Stereo-
typed adapta t ion can never pass up in to plastic accommodat ion . 
These two belong to independent lines of evolut ion ; bu t they 
are bound up in the same nervous system, they jo int ly de termine 
t h e behaviour, they in terac t not only in t h e course of individual 
life bu t in t h e process of evolution, and they are bo th subjec t 
to the incidence of na tu ra l selection, which can de te rmine 
whether t he one line or the o ther shall p repondera t e—whethe r 
ins t inct or intel l igence shall domina te behaviour . 

If an answer mus t be given to the quest ion whether ins t inct 
or intell igence has pr ior i ty in t h e course of the evolut ion of 
behaviour, i t may be urged tha t , 011 theoret ical grounds , t he 
claims of ins t inc t are t h e s t ronger . N o doub t the evolut ion 
of t he two l ines of development have proceeded to a large 
extent side by side ; bu t whereas intell igence does in a number 
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of cases demonstrably modi fy the course of inst inct ive behaviour , 
the converse proposit ion does not hold good in the same sense. 
T h e animal acts a t first instinctively, and subsequently in the 
l ight of experience reaches f u r t h e r accommodat ion ; and t h o u g h 
in later life a domina t ing inst inct may override the guidance 
of intelligence, still, even th is is probably due to t h e f ac t t h a t 
the inst inct is more deeply seated in the const i tu t ion t h a n any 
opposing habits of intel l igent acquisi t ion. 

W e can, however, in fe r what is the influence of intel l igence 
on ins t inct wi thout bas ing our inferences on any assumpt ion 
of the initial pr ior i ty of ins t inct in the evolut ionary sequence. 
Tak ing animals as we f ind them, they afford number less ex-
amples of behaviour a t first ins t inct ive bu t subsequent ly modi-
fied, in greater or less degree, in accordance with t h e teach ings 
of experience. Le t us, first, assume t h a t t he env i ronment is 
slowly changing, or has changed, in some def ini te manne r . 
Such change would, of course, be relat ive, and m i g h t be due , 
ei ther to new condit ions b rough t t o bear on the animal , or to 
the animal being itself b rough t , in t he expansion of its l ife, 
wi th in thei r influence. T h e old ins t inc t is 110 longer qui te 
adapted to the changed circumstances. If t he c h a n g e were 
sufficient in amoun t , a n d occurred somewhat suddenly ,var ia t ions 
of ins t inct m i g h t no t occur soon enough to enable the animal 
to reach adapta t ion by t h e gradua l process of na tu ra l selection. 
If dependent on inst inct alone the animal would, unde r these 
circumstances, be el iminated. B u t if intel l igence were able to 
modi fy the behaviour to meet t he new condi t ions th i s el imina-
t ion would be prevented. I n successive generat ions intell igence 
would constantly modi fy behaviour in t h e same m a n n e r and in 
a definite direct ion. Meanwhile congeni ta l var ia t ions in 
different directions would occur. Those which were in direc-
tions antagonis t ic t o t h a t dictated by intell igence would t end 
to thwar t accommodat ion and render i t less effectual ; bu t 
those which were coincident in direct ion would conspire wi th 
accommodation and render i t more effectual. T h e individuals 
in which variat ions of inst inct t ended t o t hwar t intell igence 
would be el iminated ; while those in which coincident var iat ions 
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assisted and aided inte l l igent modificat ion would survive. 
T h u s intelligence would lead the way along lines which con-
genital variat ions would follow. And in the course of a number 
of generat ions t h e new ins t inct would reach the ful ly adaptive 
level, and f u r t h e r modificat ion by intell igence would become 
unnecessary unless the env i ronment cont inued to change yet 
more. Ind iv idua l accommodat ion of behaviour would in this 
way de te rmine the direct ion of inst inct ive v a r i a t i o n ; and yet 
t h roughou t the process the re would be, strictly speaking, no 
t ransmission of t he intel l igently acquired characters of the 
behaviour . 

Bu t t h o u g h under cons tan t and u n i f o r m changes in the 
env i ronment the ne t resul t would be only a guided var ia t ion 
of the original inst inct , unde r more variable and indefinitely 
changing circumstances the result would be different . T h e 
higher animals exhibi t an intel l igent plasticity which enables 
t h e m to meet the requi rements of the more complex environ-
men t in to which their wider life has risen ; fo r evolution l i f ts 
the animal f rom narrower in to progressively wider spheres of 
act ivi ty and behaviour , so t h a t its envi ronment becomes 
relatively more complex. He re stereotyped behaviour would 
be r a t h e r a h indrance t h a n an advantage . T h e winning 
animal in life 's s t ruggle would be t h e one in which behaviour 
was most rapidly and most surely modified to meet part icular 
needs—the one in which the teachings of experience were most 
prompt ly utilized in effective act ion. T h e inevitable tendency 
of the evolution of intelligence mus t be dis integrat ion of t he 
stereotyped modes of behaviour a n d the dissolution of inst inct . 
Na tu ra l selection, which under a u n i f o r m and constant 
env i ronment leads to the survival of relatively fixed and 
definite modes of response, unde r an env i ronment present ing 
a wide range of possibilities leads to the survival of plastic 
accommodat ion t h r o u g h intelligence. I t is no t t h a t intelligence 
has any direct influence tending to undermine the heredi tary 
founda t ions of inst inct , for acquired plasticity is no t inheri ted 
as such ; it is ra ther t h a t when the stereotyped and the plastic 
are p i t t ed against each other i n the s t ruggle for existence in 
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t h e wider, f reer , and more varied life of the h igher animals 
t h e plast ic survives and the stereotyped succumbs. 

Impe r f ec t as is our present knowledge of the manne r 
in which t h e nervous connections implied in psychological 
associations are established, there can be no quest ion t h a t 
t hey are acquired in the course of individual l i f e ; they are 
modificat ions of nervous s t ructure due t o a special mode of 
use unde r t h e condi t ions of expedience. Here , then , in t h e 
case of t h e nervous system, as in t h a t of t he bodily organs 
before ment ioned , two factors determine the l imits of efficiency 
— h e r e d i t y and use. A n d these two, again, co-operate in such 
a way t h a t we may say, ei ther t h a t due use—here represented 
by adequate experience—is the essential condi t ion of t he 
effective development of the heredi tary potentiali t ies, or t h a t 
hered i ty serves to condi t ion their effective development 
t h r o u g h use and experience. And just as t h e hear t and lungs 
m u s t inher i t t he power of s t and ing abnormal strain if t h e 
an imal is to avoid e l iminat ion in t imes of unwonted exert ion, 
so mus t t he nervous system inheri t some reserve power of 
dea l ing effectively wi th unwonted circumstances by intel l igent 
accommodat ion, if the animal is no t to fa l l a vict im to such 
ci rcumstances . I n other words, a t t imes of heightened com-
pe t i t ion those animals which can draw on a reserve f u n d of 
in te l l igent accommodat ion will survive, while the s tupid 
b lundere r s will be el iminated. "VVe may t e rm this reserve 
f u n d of intel l igent accommodat ion, th is inher i ted abili ty t o 
meet specially difficult c i rcumstances as they arise, innate 
capacity. F r o m the na tu re of t he case it mus t be indefini te, 
fo r it m u s t carry wi th i t t he abil i ty t o meet unforeseen 
combina t ions of the envi roning forces by new combinat ions 
of t he results of experience. I t s d is t inguishing m a r k is 
plast ici ty, in contradis t inct ion to the stereotyped fixity of 
typical ins t inct . And accompanying i ts evolution there is 
p robably , as we have seen, a dissolution of i ts ant i thesis , 
ins t inc t . T h u s may we account for t he f ac t t ha t man, w i th 
his grea t store of inna te capacity, has so small a n u m b e r of 
stereotyped inst incts . 
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But the dissolut ion of ins t inc ts is no t complete . Residua 
are lef t in t h e inher i ted men ta l const i tu t ion . A n d these we 
t e rm congenital tendencies and propensities. T h e y differ f r o m 
t h e typical ins t incts in t h e fac t t h a t the definiteness of response 
has been lost. T h e y d ic ta te a general t r end of ac t ion, b u t 
t h e par t icular appl icat ion in behaviour is due to in te l l igent 
accommodat ion. T h e y are commonly spoken of as ins t inc t ive ; 
and the i r mode of or ig in just if ies t h e use of t h e ad jec t ive in 
association w i t h t h e t e rm " p r o p e n s i t i e s . " B u t it mus t be 
remembered t h a t the behaviour t o which they lead is not , as 
such, wholly i n s t i n c t i v e ; i t is a jo in t p roduct of ins t inc t and 
intell igence, t h e general t r end being due t o t h e ins t inc t ive 
propensi ty , while t h e mode of application is gu ided by 
intell igence. 

The re is, however , ano ther way in which analogous pro-
pensit ies may be ingra ined in t h e men ta l cons t i tu t ion . I t is 
a well-known a n d fami l ia r fac t t h a t t h e f r e q u e n t repe t i t ion 
of in te l l igent accommodat ion in cer ta in defini te l ines begets 
habi ts , which so f a r simulate inst incts as to be commonly 
described in popular speech as inst inct ive. Professor "VVundt 
indeed places t h e m in the category of u acquired inst incts " — 
a usage which we rega rd as unsat isfactory, seeing t h a t it t ends 
to mask t h e d is t inc t ion between the congeni ta l and acquired 
fac tors in behaviour , and seeing t h a t we have the well-defined 
t e rm " hab i t s " fo r acts rendered to a large ex ten t au toma t i c 
t h r o u g h repe t i t ion . Lamarck i an th inkers regard hab i t as t h e 
mother of ins t inc t , a ssuming t h a t t he acquired a u t o m a t i s m of 
one genera t ion may be t r ansmi t t ed to become congeni ta l in 
the succeeding genera t ion . Th i s conclusion we provisionally 
reject r ega rd ing the basal assumpt ion as a t present unproven . 
B u t t h o u g h we canno t accept the view t h a t hab i t is t h e m o t h e r 
of ins t inc t , we regard it as no t improbable t h a t hab i t may 
be the nurse of congeni ta l propensit ies. Remember ing t h a t 
similar hab i t s are acquired by animals of t h e same species 
t h r o u g h o u t a series of succeeding generat ions , a n d assuming 
t h a t congeni ta l var ia t ions are cons tant ly occurr ing in many 
directions, it seems probable t h a t some of these var ia t ions will 
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be coincident in di rect ion wi th t h e acquired habi ts . T h u s 
would arise a congenital propensi ty to per form the hab i tua l 
a c t s ; and should they be of sufficient impor tance in the 
conduct of l ife to be sub jec t to t h e act ion of na tu ra l selection, 
those animals in which such propensit ies were congeni ta l 
would survive, whereas those in which no such propensit ies 
existed would be el iminated. I t is unnecessary, however, to 
elaborate th is concept ion f u r t h e r , since i t is in l ine wi th t h a t 
already discussed in considering the influence of intel l igence in 
fos ter ing a diversion of ins t inct unde r chang ing circumstances. 

Sufficient has now been said to i l lus t ra te some of t h e ways 
in which ins t inct and intell igence in terac t in the evolut ion of 
behaviour . Such in terac t ion is f u r t h e r exemplified in the 
social life of animals, which will be dealt wi th in the next 
chapter . 
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C H A P T E R Y 

SOCIAL BEHAVIOUR 

I . — I M I T A T I O N 

THE charac te r i s t i c f e a t u r e of social behav iour is t h a t i t is in 
la rge degree d e t e r m i n e d by t h e behav iour of o t h e r m e m b e r s of 
t h e social c o m m u n i t y . I n all an ima l s wh ich m a t e t h e r e is a 
t e m p o r a r y or m o r e l a s t i n g inf luence on each o t h e r of t he 
indiv iduals w h i c h u n i t e t o p rocrea te the i r k i n d ; a n d in those 
wh ich fos te r t h e i r y o u n g t h e r e is a social r e la t ion of p a r e n t s 
a n d of fspr ing . Some of these m u t u a l r e l a t ionsh ips will be 
discussed, in t h e i r emot iona l aspects, in t h e nex t chap te r . 
H e r e we will cons ider t h e m o r e genera l f ac to r s wh ich serve to 
d e t e r m i n e t he course of social evo lu t ion . 

A m o n g the se is c o m m o n l y r e c k o n e d i m i t a t i o n . M . T a r d e 
says, " L a societe c 'es t l i m i t a t i o n . " B u t t h i s word , l ike so 
m a n y o thers wh ich a re employed a l ike in p o p u l a r speech a n d 
in m o r e or less t e chn i ca l discussions, carr ies a s o m e w h a t wide 
r a n g e of m e a n i n g , a n d is by some wr i te r s used in a b roade r , by 
o the r s in a n a r r o w e r sense. T h u s P ro fe s so r M a r k B a l d w i n * 
says, " t h a t all o rgan ic a d a p t a t i o n in a c h a n g i n g e n v i r o n m e n t 
is a p h e n o m e n o n of biological or organic imitation,'''' u n d e r which 
ca tegory will fa l l , t he r e fo re , t h e o rgan ic b e h a v i o u r of t h e 
pro tozoa a n d of p l an t s . On t h e o the r h a n d , P ro fe s so r E . L . 
T h o r n d i k e , t h o u g h he a d m i t s in t he lower an ima l s " ce r ta in 
pseudo- imi ta t ive or semi- imi ta t ive p h e n o m e n a , " has been led 
by exper iments , t o be p r e s e n t l y no t iced , t o t h e conclus ion t h a t 

* "Mental Development in the "Child and the Race—Methods and 
Processes," p. 278. 
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an imals as h i g h in t h e scale of l i fe as cats a n d clogs c a n n o t 
f o r m n e w associat ions u n d e r t h e influence of i m i t a t i o n . " I t 
seems s u r e , " he says,* " f r o m these exper iments , t h a t t h e 
an imals were unab le to f o r m a n associat ion l ead ing to a n ac t 
f r o m h a v i n g seen a n o t h e r an imal , or an imals , p e r f o r m t h e act 
in a ce r t a in s i t ua t i on . " I n face of such a p p a r e n t l y d iverse 
usage i t is necessary t o show w i t h i n w h a t l imi t s a n d w i t h 
wha t qual i f ica t ions t h e word m a y prof i tab ly here be used t o 
ind ica te a f a c t o r in social evolu t ion . 

P ro fe s so r M a r k Ba ldwin ' s use of the t e r m " i m i t a t i o n " can 
only be under s tood in i ts r e l a t i on to a n hypo thes i s of o rgan i c 
a n d m e n t a l evolu t ion , wh ich h e develops w i t h n o l i t t le skil l 
a n d br i l l i ancy , t H e r ega rds t h e processes of l i fe as i ssu ing in 
a g r ea t t w o f o l d a d a p t a t i o n , due t o expansions and con t rac t ions , 
— t h e f o r m e r r ep resen t ing wax ing , t h e l a t t e r w a n i n g v i ta l i ty ; 
a n d he ho lds t h a t all special adap t a t i ons a re secured by t h e new 
hold u p o n beneficial s t imula t ions reached by t he expansive ou t -
r each ing m o v e m e n t s . " A m o n g t h e va r i a t ions in o rgan ic 
f o r m s , " h e says, " i t is easy t o see t h a t some of t h e m m i g h t 
reac t in such a way as t o keep in con tac t w i t h t h e s t imulus , t o 
lay ho ld of i t , a n d so keep on r e a c t i n g to i t aga in a n d a g a i n — 
j u s t as our r h y t h m i c ac t ion in b r e a t h i n g keeps t h e o rgan i sm in 
v i ta l con t ac t wi th t h e oxygen of t h e air . T h e s e o rgan i sms will 
ge t all t h e benef i t or d a m a g e of t h e r epe t i t i on or pers is tence of 
t h e s t imulus , or of the i r own reac t ions , a g a i n a n d aga in ; and 
it is se l f -evident t h a t t h e benef ic ia l s t i m u l a t i o n s are t h e ones 
which shou ld be m a i n t a i n e d in t h i s way, a n d t h a t t he o rgan i sms 
which d id th i s would live. T h e o rgan i sms which reac ted in 
such a way as t o r e t a in t h e d a m a g i n g s t imula t ions , on t he o the r 
h a n d , by t h i s same process, would aid n a t u r e in ki l l ing t h e m -
selves. I f t h i s be t rue , only those o rgan i sms would survive 
wh ich h a d t he var ia t ion of r e t a i n i n g u s e f u l s t imula t ions in 
wha t I have called, in speaking of imi t a t ion elsewhere, a ' c i rcular 
w a y ' of r e a c t i n g . . . . So, w h e n we come t o consider phy logeny 

* "Animal Intelligence:" monograph supplement to Psychological 
Review, 1898, p. 01. 

t Op. cit., pp. 2G3, 172, 201, 132, and 248 (note). 
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and ontogeny together , we find tha t if by a n organism we 
mean a t h ing of contract i l i ty or irr i tabil i ty, whose round of 
movements is kep t u p by some kind of nu t r i t i ve process sup-
plied by the env i ronmen t — absorpt ion, chemical act ion of 
a tmospher ic oxygen, e tc .—and whose existence is th rea tened 
by dangers of contact and what not , the first t h i n g to do is to 
secure a regular supply to the nu t r i t ive processes, and to avoid 
these contacts. B u t the organism can do n o t h i n g b u t move, 
as a whole or in some of its par ts . So, t hen , if one of such 
creatures is to be fitter t h a n another to survive, it mus t be t h e 
creature which, by its movements , secures more nu t r i t ive pro-
cesses and avoids more dangerous contacts . B u t movements 
toward the source of s t imulat ion keep hold on the s t imulat ion, 
and movements away f r o m the contacts break the contac ts ; 
tha t is all. N a t u r e selects these organisms; how could she do 
otherwise ? " 

" T h u s a ' c i r c u l a r ' act ivi ty is found in operat ion ; life-
processes issuing in increased movements , by which in t u r n the 
s t imula t ions to t h e life-processes are kept in ac t ion ." B u t 
when a child imitates, himself reproducing the " copy " set fo r 
imi ta t ion , t he react ion at which imi ta t ive suggest ion aims is 
one which will reproduce the stimulating impression, and so t end 
to perpetuate itself. T h e s t imulus s tar ts a motor process, 
which tends to reproduce the st imulus, and, t h r o u g h i t , the 
motor process again. I t is a " circular ac t iv i ty . " T h u s " we 
are able to reconstruct the theory of adapta t ion in such a way 
as to show tha t th is k ind of organic selection by movement , 
and th is k ind of imitat ive selection by consciousness, are the 
same th ing . Organic imi ta t ion and conscious imi ta t ion—each 
a circular process t end ing to main ta in certain s t imulat ions and 
to avoid others—here is one t h i n g ; " and to th is one t h ing the 
common t e rm " imita t ion " is applied by Mr. Baldwin. 

T h i s extended usage is admi t ted by the au thor to be some-
what of an innovat ion . B u t if his hypothesis be sound th i s 
need be 110 bar to its acceptance. Two salient quest ions mus t , 
however, receive satisfactory answers. F i r s t , is all organic 
adap ta t ion in a changing environment a circular process—a 
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plienomenori of organic imi ta t ion ? Secondly, does all con-
scious imi ta t ion tend to reproduce the imi ta t ing s t imulus ? 

Professor Baldwin speaks of organic imi ta t ion and conscious 
imi ta t ion as " each a circular process t end ing to ma in t a in 
certain s t imulat ions and to avoid others ." Now, i t may be 
g ran ted t h a t the tendency to main ta in or repea t cer ta in s t imu-
lations may be regarded as a " circular process." B u t can t h e 
avoidance or non-repet i t ion of others be so regarded ? A large 
proport ion alike of the heredi ta ry adaptat ions and the acquired 
accommodat ions of behaviour are directed to this avoidance or 
non-repeti t ion of h u r t f u l s t imulat ions. T h e ins t inct ive shr ink-
ing of a chick f r o m an aggressive animal is jus t as m u c h 
adapt ive as t he repeated cuddling beneath the wa rm wing of 
the mother . T h e avoidance of nauseous c innabar caterpillars 
is jus t as m u c h an accommodat ion to the cons t i tu t ion of t h e 
envi ronment as the re i terated seizing of palatable grubs . E v e n 
low down in the scale of animal life, Dr . J enn ings ' s observat ions 
011 Paramecia seem to show t h a t the re tent ion of favourable 
s t imulat ion is not due to its direct influence, b u t is the indirect 
result of a react ion to the relatively unfavourable s t imula t ion 
which occurs when t h e Paramec ium passes away f r o m more 
satisfactory surroundings. A favourable env i ronment is secured 
th rough the avoidance of t he unfavourable . Unless, therefore, 
we exclude adaptive avoidance f r o m the category of adapta t ions , 
we cannot regard all organic adapta t ion in a chang ing environ-
men t as a phenomenon of organic imi ta t ion due t o a circular 
process t e n d i n g to t h e re ins ta tement of s t imula t ion . 

Pass ing to the second ques t ion—Does all conscious imi ta t ion 
tend to reproduce t h e in i t i a t ing st imulus ?—we cannot un-
reservedly give an affirmative answer. I t is t rue t h a t when a 
child more or less successfully reproduces a sound which falls 
upon i ts ear, a like sound s t imulus is afforded which may by a 
circular process incite to renewed effort , and lead to yet more 
successful reproduct ion. B u t when Professor Baldwin 's child, 
between n ine and ten m o n t h s old, imi ta ted cer ta in movements 
of the lips, there was no reproduct ion of the in i t i a t ing visual 
s t imulus. A chick seeing its companions r u n away or crouch 
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will fol low su i t ; a n d t h i s would commonly be t e r m e d a n 
imi t a t i ve a c t i o n ; b u t t h e r e is he re no r e p r o d u c t i o n of t h e 
in i t i a t ing s t i m u l u s . V e r y m u c h of t h e b e h a v i o u r wh ich is 
usual ly ascr ibed t o i m i t a t i o n produces effects in consc iousness 
q u i t e d i f f e r en t f r o m t h a t of t he sugges t ive s t i m u l a t i o n . I t is 
only by se lect ing one ' s examples t h a t one f inds in t h e m evidence 
in f a v o u r of P ro fes so r Ba ldwin ' s " c i rcular p rocess . " 

Since, t h e r e f o r e , t h i s c i rcu la r mode of ac t i v i t y is n e i t h e r a 
cha rac te r i s t i c of all conscious imi t a t ion , n o r a d i s t i n g u i s h i n g 
m a r k of all adap t ive o rgan ic act ion, t h e g r o u n d s on wh ich 
Professor B a l d w i n bases h is ex tended usage of t h e t e r m appea r 
t o be fa l lac ious . A n d in t h i s usage we c a n n o t fol low h im. 

T u r n i n g now to P ro fe s so r T h o r n d i k e ' s very d i f f e r en t con-
t e n t i o n — t h a t a n i m a l s even so h i g h as t h e cat a n d dog do n o t 
i m i t a t e in t h e sense of f o r m i n g a n associa t ion l ead ing t o a n 
ac t f r o m h a v i n g seen a n o t h e r an ima l p e r f o r m t h e ac t in a 
ce r t a in w a y — w e m a y f i rs t describe some of h is ingen ious 
e x p e r i m e n t s des igned t o s u b m i t t he m a t t e r t o t h e t es t of ob-
se rva t ion u n d e r con t ro l l ed cond i t ions . " 

E x p e r i m e n t s were m a d e wi th ch icks i n severa l ways. T h e y 
were, f o r example , placed in pens, f r o m which , in each case, 
" t he r e was only one possible way of escape, t o see if t h e y 
would learn i t m o r e qu ick ly when a n o t h e r ch ick d i d t h e t h i n g 
several t i m e s be fo re t h e i r eyes. T h e m e t h o d was t o g ive some 
chicks t h e i r f irst t r i a l w i t h an im i t a t i on poss ibi l i ty , a n d t h e i r 
second w i t h o u t , whi le o t h e r s were g iven t h e i r f i rs t t r i a l wi th-
out a n d t h e i r second w i t h . If t he r a t i o of t h e ave rage t i m e of 
t h e f i rs t t r i a l to t h e ave rage t ime of t h e second is smal le r in 
t h e f i rs t class t h a n it is in t h e second class, we m a y f ind 
evidence of t h i s sor t of influence by i m i t a t i o n . T h o u g h 
i m i t a t i o n m a y n o t be able to m a k e a n a n i m a l do w h a t he 
would o the rwi se n o t do , i t m a y m a k e h i m do quicker a t h i n g 
he would h a v e done sooner or la ter a n y w a y . A s a f ac t , t h e 
r a t io is much longer. T h i s is d u e t o t h e f a c t t h a t a ch ick , 
when in a pen w i t h a n o t h e r chick, is n o t aff l icted by t he dis-
c o m f o r t of loneliness, a n d so does n o t t r y t o g e t ou t . So t h e 

* " Animal Intelligence," pp. 47-64. 
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other chick, who is continual ly being pu t in wi th h im to teach 
h im the way out, really prolongs his stay in. T h i s fac tor 
destroys the value of these quan t i t a t ive experiments , and I do 
n o t , " says M r . Thornd ike , " insist upon t h e m as evidence 
against imi ta t ion, t h o u g h they certainly offer none for i t . " 

Chicks, f r om sixteen to t h i r t y days old, were also placed in 
boxes f r o m which escape was open to them by such acts as 
pecking a t t he door, s tepping on a p la t form, or pecking at a 
tack. T h e me thod of exper iment wTas to pu t a chick in, leave 
h im f r o m sixty to e ighty seconds, then p u t in ano the r who 
knew the act , and on his pe r fo rming it to let bo th escape. N o 
cases were counted unless the imi ta tor apparent ly saw t h e 
other do t h e t h i n g . Af t e r about every ten such chances t o 
learn the act , t he imi ta tor was lef t in alone fo r t e n minutes . 
Out of t h i r t een cases tabula ted only once was the act per-
formed, in spi te of the ample chance for imi ta t ion . " I have 
no hes i ta t ion ," adds Mr . Thornd ike , " in declaring th i s one's 
act in s tepping on the p l a t fo rm t h e result of mere accident , 
and am sure t h a t any one who bad watched t h e exper iments 
would agree ." 

To test t he influence, if any, of imi ta t ion in cats, t h e 
following me thod was adopted. A box was a r ranged wi th two 
compar tmen t s separated by a wire screen. " T h e larger of 
these had a f r o n t of wooden bars wi th a door which fell open 
when a s t r i ng s t re tched across t h e top was b i t t en or clawed 
down. T h e smaller was closed by boards on th ree sides and 
by t h e wire screen on the f o u r t h . T h r o u g h the screen a cat 
within could see the one t o be imi ta ted pull t h e s t r ing , go out 
t h r o u g h t h e door t h u s opened, a n d eat t he fish outside. When 
p u t in th is compar tment , the top be ing covered by a large box, 
a cat soon gave up efforts to claw t h r o u g h the screen, quieted 
down, and watched more or less t he proceedings go ing on in the 
other compar tmen t . T h u s th is appara tus could be used to test 
t h e power of imi ta t ion . A cat who had no experience with 
the means of escape f rom t h e large c o m p a r t m e n t was put in 
the closed one ; another cat , who would do it readily, was 
allowed to go t h r o u g h the pe r fo rmance of pul l ing t h e str ing, 
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going out , and ea t ing the fish. Record was made of t he 
number of t imes he d id so, and of the number of t imes t h e 
imi ta tor had h is eyes clearly fixed on h im. . . . A f t e r 
t he imitatee had done the t h i n g a n u m b e r of t imes, the other 
was pu t in t h e big c o m p a r t m e n t alone, and the t ime it took 
h i m before pul l ing the s t r ing was noted and his general 
behaviour closely observed. If he fai led in five or ten or 
fifteen minu tes to do so, he was released and not f ed . Th i s 
ent i re exper iment was repeated a number of t imes . F r o m t h e 
t imes t aken by the imi ta tor to escape and f r o m observat ion 
of t he way t h a t he did it, we can decide whether imi ta t ion 
played any p a r t . . . . No one, I am sure, who had seen t h e 
behaviour of t he cats would have claimed tha t the i r conduct 
was a t all influenced by what they had seen. "When they did 
h i t t h e s t r ing t h e act looked jus t like t h e accidental success of 
t he ordinary association experiment . B u t , besides these personal 
observations, we have in the impersonal t ime-records sufficient 
proofs of t he absence of im i t a t i on . " Some observations on 
dogs are also described. F r o m these it appears t h a t t he th ree 
individuals on which experiments were made fai led to learn 
the way of g e t t i n g out of a cage f r o m seeing another dog 
escape. One of them was also allowed to see ano ther dog beg 
for mea t 110 t imes. B u t he never t r ied to imita te h im and 
thus secure a piece of mea t as a reward . I t therefore " seems 
sure ," says M r . Thornd ike , " t h a t we should give u p imi ta t ion 
as an a priori explanation of any novel intell igent performance. 
T o say tha t a dog who opens a gate, f o r instance, need no t 
have reasoned i t out if he had seen another dog do the same 
th ing , is to offer instead of one false explanation ano the r 
equally false. Imi t a t ion in any f o r m is too d o u b t f u l a fac tor 
to be presupposed without evidence." / 

Professor T h o r n d i k e is of opin ion t h a t monkeys are pro-
bably imita t ive in ways beyond the capacity of dogs a n d cats ; 
but , a t t h e t ime of wri t ing, he h a d not subs tant ia ted his opinion, 
by analogous experiments . If so, i t will perhaps prove t h a t 
they are ra t ional beings in t h e na r rower sense defined in 
a previous chap te r of this work . F o r it appears t h a t t he 
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kind of imitat ion which Mr . Thornd ike ' s exper iments go f a r 
t o disprove, is what we may t e rm reflective imi ta t ion . A 
cat wi th no experience of the means of escape, one t h a t has 
t r ied to get out of the box by chance efforts in many direct ions 
and has failed, sees ano the r cat pe r fo rm an act acquired in 
th is way, and learns n o t h i n g f r o m the s ight . This , no doubt , 
proves tha t t he cat had no t in any sense grasped the na tu r e of 
t he problem before it, had no not ion of jus t where t h e difficulty 
lay, had no t the wit to see tha t the per formance of t h e o ther 
cat supplied t h e miss ing l inks in its own previous behaviour . 
I t is questionable whe ther such missing l inks could be supplied 
in th is way in the absence of some powers of reflection. T h e 
cat is unable to f o r m an association, leading to a n appropr ia te 
act , f r o m hav ing seen ano the r an ima l p e r f o r m the act in a 
cer ta in way, par t ly because it canno t perceive t h e reason of its 
previous fai lure , and see t h a t t he o ther ' s pe r fo rmance affords 
the requisite clue. T h e whole gis t of t he chance experience 
in te rpre ta t ion of an imal behaviour is t h a t there must be 
chance experience t o bui ld on. T h e ca t cannot ga in th is by 
looking on never so in ten t ly , unless i t be provided with a 
r a t iona l as well as a sensory eye. T h e act of pul l ing the 
s t r i ng has been reached by the successful cat t h r o u g h the 
g radua l el iminat ion of many fa i lures ; it is a different ia ted 
act , hav ing no place in t h e previous experience of t h e ki t ten. 
I t has never entered in to t h e conscious s i tuat ion, a n d cannot 
be supplied at will by a non- ra t iona l be ing. 

As Mr . T h o r n d i k e himself says, " no cat can fo rm an 
association leading to an act unless the re is included in the 
association an impulse of i ts own which leads to the ac t . " * 
By " impulse," Mr . T h o r n d i k e " means the consciousness 
accompanying a muscular innerva t ion apa r t f r o m t h a t feeling 
of t h e act which comes f r o m seeing one's self move, f r o m feel-
ing one's body in a dif ferent posi t ion, etc. I t is the direct 
feel ing of doing as d is t inguished f r o m the idea of the act 
done ga ined th rough eye, etc. . . T h e act in th is respect 
of being fel t as to be done or as d o i n g is in animals the 

* Op. cit., pp. 6G, 14, 15. 
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i m p o r t a n t t h i n g , is t h e t h i n g which ge t s associated, whi le t h e 
ac t as done, as viewed f r o m outs ide , is a secondary a f f a i r . " 
I t a k e i t t h a t by " impulse " is h e r e m e a n t w h a t D r . S t o u t 
would t e r m the d i rec t exper ience invo lved in conation.'"" I f 
i t have a place in exper ience d i s t ingu i shab le f r o m t h a t of 
s t imu la t i on a n d response i t is i nc luded in w h a t I have on a 
f o r m e r page spoken of as t h e consciousness of behav iou r as 
such , wh ich was said t o be essent ia l . A n d I a m su rp r i sed 
t h a t M r . T h o r n d i k e s h o u l d h a v e supposed t h a t I believe t h a t 
t h i s could by any a n i m a l be " suppl ied a t wi l l . " I n a n y case 
i t seems probable , as t h e r e su l t of observa t ion , t h a t unless t h e 
consciousness of b e h a v i n g in a specific m a n n e r h a s e n t e r e d 
i n t o t he s i tua t ion as developed i n exper ience it c a n n o t in 
a n i m a l s en te r in to a n y s u b s e q u e n t r ep re sen t a t i ve complex . 
A n d i t is t h e absence of such consciousness of b e h a v i n g in a 
specific m a n n e r wh ich t h e s igh t of t h e escaping cat fa i l s t o 
supply in M r . T h o r n d i k e ' s expe r imen t s . 

I n t e r e s t i n g a n d va luab le as these expe r imen t s are , t h e y a re 
open to t h e cr i t ic ism t o which , as we have seen, h i s o t h e r 
expe r imen t s a re also o p e n — t h a t t h e cond i t ions a re a b n o r m a l 
a n d c ramped . A p a r t f r o m ref lect ive i m i t a t i o n , which t h e y 
t e n d to disprove, they do n o t conduce t o t he k i n d of conscious 
s i t u a t i o n which appears t o be m o s t f avourab le f o r t h e develop-
m e n t of in te l l igen t i m i t a t i o n f o u n d e d on hered i ta ry t e n d e n -
cies and propensi t ies . I t is t h r o u g h such imi t a t i on t h a t , as 
H e r r Groos says,f " an ima l s learn pe r fec t ly those t h i n g s f o r 
w h i c h they have i m p e r f e c t h e r e d i t a r y d ispos i t ions ." T h e 
k i n d of s i tua t ion which conduces to such in te l l igen t i m i t a t i o n 
is t h a t wh ich involves t h e a t t i t u d e of a t t e n t i o n and in te res t 
r i s ing , when these are suff icient ly va r i ed in t he i r d i rec t ion , i n to 
w h a t is spoken of as cur ios i ty . These , in t he i r n a t u r a l occur -
rence in animals , a re p a r t s of , or in a n y case a c c o m p a n i m e n t s 
of t h e cona t ive a t t i t u d e — t h e y are connec ted w i th ac t iv i t ies 
a n d impuls ive t endenc ies t o behav iou r . If a t t e n t i o n a n d 
in t e re s t a re d i rec ted to t he b e h a v i o u r of a n o t h e r an ima l , t h e 

* Of. infra, p. 235. 
f " The Play of Animals," Eng. trans., p. 79. 
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conat ive a t t i t ude is t h a t of imi ta t ion. Miss Romanes has 
described how ski l ful ly a capuchin imi ta ted t h e act ions neces-
sary to unlock a t r u n k . I t does no t seem necessary to assume 
t h a t reflective imi ta t ion is here exemplified. T h e monkey 
need not regard the key a n d lock as the related par t s of a 
puzzle to be practically solved, need no t have any f ree idea of 
t h e difficulty i t presents, need no t in un locking the t r u n k 
grasp the t rue na tu re of the difficulty or have any concept ion 
of its solution. Every several act of t he capuchin , the seizing 
the key, the d i rec t ing it here or there, and so on, is a lready 
supplied wi th the impulse of which Dr . T h o r n d i k e speaks. 
At ten t ion , itself charged wi th impulse, directs and combines 
these pre-exist ing impulses to a new end. A n d since t h a t 
which directs t h e a t t en t ion is the act of another , we call t h e 
procedure imi ta t ive . B u t t he varied and pers is tent e f for t 
differs in no essential respect f r o m t h a t of a two days ' chick, 
which pecks aga in and again a t some speck which catches its 
eye, or tha t of a nest l ing jay, which will peck fo r long a t some 
rai l or piece of wire in its cage, twis t ing and t u r n i n g i ts bill 
in many and varied ways. A n d success in opening the t r u n k 
is reached by t h e capuchin, no t , it would seem, t h r o u g h any 
real apprecia t ion of t h e essential kernel of t h e pract ical pro-
blem, but t h r o u g h the chance results of many var ied efforts . 
Al though in no other animals is it developed to so h igh a 
degree as in t h e monkeys, in teres t in the doings of o thers is 
an a t t i tude by no means rare, and affords the basis of intell i-
gen t imita t ion. Pe rhaps t h e condi t ions in D r . T h o rn d i k e ' s 
experiments were not the best fo r t h e development of such 
interest in t h e procedure of another . And in any case t h e 
imi ta t ion of a par t icular mode of procedure, reached by the 
gradual def in ing of the impulse, could hardly be expected in 
the absence of t he series of experiences by which t h a t defini-
t ion had been reached, unless t h e cat were capable of w h a t 
has been above spoken of as reflective imitat ion. 

I f , then , we agree to exclude f r o m the category of imi ta-
t ive behaviour in animals, on the one hand , any " circular 
process " which may occur in the same individual , and on t h e 
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other h a n d any reflective imitat ion, such as is so i m p o r t a n t a 
f ac to r in h u m a n educat ion, it remains to be seen wha t may be 
fa i r ly included in th i s category. 

I t is probable t h a t in animals imi ta t ion has its founda t ions 
in inst inct ive behaviour, of which it may be regarded as the 
characterist ically social type. If one of a g r o u p of chicks 
learn by casual experience t o d r ink f r o m a t i n of water , o thers 
will r u n up and peck at t h e water, and thus l ea rn to d r ink . 
A h e n teaches her l i t t le ones to pick up gra in or o ther food 
by pecking on the g round and dropping sui table mater ia ls 
before them, while they seemingly imita te her ac t ion in seizing 
t h e gra in . One may make chicks and pheasants peck by 
s imula t ing the action of a hen with a pencil po in t or pa i r of 
fine forceps. According to Mr . Peal , the Assamese find t h a t 
young jungle pheasants will perish if their peck ing responses 
are no t thus s t imula ted ; and Professor Claypole tells me t h a t 
th is is also the case wi th young ostriches ha tched in an 
incuba tor . A lit t le pheasant and guinea-fowl fol lowed two 
older ducklings, one wild, the o ther t ame, and seemed to wai t 
upon thei r bills, to peck when they pecked, a n d to be guided 
by the i r actions. I t is certainly m u c h easier t o b r ing u p 
y o u n g birds if older birds are se t t ing an example of ea t ing 
a n d d r ink ing ; and ins t inct ive acts, such as sc ra tch ing t h e 
g round , are pe r fo rmed earlier if imi ta t ion be n o t excluded. 
If a g roup of chicks have learnt t o avoid c innabar cater-
pillars, and if t h e n two or th ree f r o m another g r o u p are 
in t roduced and begin to pick u p t h e caterpil lars, t h e o thers 
will sometimes again seize them, t hough they would otherwise 
have l e f t t h e m untouched. One of my chicks, coming u p o n 
a dead bee, gave t h e danger or a la rm note ; a n o t h e r a t some 
li t t le distance at once made t h e same sound. A n u m b e r of 
similar cases m i g h t be given ; b u t wha t impresses t h e observer 
as he watches t h e early development of a brood of young 
bi rds , is the presence of an imi ta t ive t endency which is 
exemplified in many li t t le ways no t easy to describe in detai l . 
I t is probable, however, t h a t these imi ta t ive tendencies or 
propensit ies are not wholly indefini te . T h e young bi rds do 
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not imita te any actions, b u t behaviour of certain specific types, 
the imi ta t ion of which has been engrained t h r o u g h t h e action 
of na tu ra l selection. 

W h a t general izat ion, then , can be d rawn f rom th is some-
wha t indefinite g r o u p of facts, to which many others of like 
i m p o r t could be added f r o m observations on the young of 
mammals ? W h a t is the i r relat ion to instinctive procedure in 
genera l ? I t would seem t h a t they are characterized by a 
special re la t ion of the external s t imulus to t h e response. 
W h e n this s t imulus is afforded by the behaviour of ano the r 
animal , and t h e responsive behaviour it ini t iates is similar to 
t h a t which affords the st imulus, such behaviour may be t e rmed 
imita t ive . A chick sounds t h e danger note ; th i s is the 
s t imulus unde r which ano the r chick sounds a similar note, 
and we say t h a t t h e one imitates t he other . Such an action 
m a y be described as imi ta t ive in its effects, bu t no t imitat ive 
in i ts purpose. Only f r o m the observer 's s tandpoin t does such 
ins t inct ive behaviour differ f r om other modes of congeni ta l 
procedure. I t may be t e rmed biological, b u t not psychological, 
imi ta t ion . A n d if i t be held t h a t the essence of imi ta t ion lies 
in the purpose so to imitate , we must find some other t e r m 
under which to describe t h e facts. Th i s does no t seem neces-
sary, however, if we are careful to qual i fy the t e rm " imi ta-
t i o n " by t h e adjec t ive " i n s t i n c t i v e " or "b io log ica l . " A n d 
the r e t en t ion of t h e t e rm serves to indicate t h a t th is is the 
s tock on which deliberate imi ta t ion is eventually g ra f t ed . 

T h e fact t h a t ins t inct ive imi ta t ion leads, under na tu ra l 
condit ions, t o behaviour which is already famil iar to us 
in t h e species concerned, prevents us f r o m recognizing t h e 
influence of th i s social fac tor so easily as m i g h t otherwise be 
t h e case. T h e abnormal arrests our a t t en t ion more readily 
t h a n the normal , and hence the cases commonly cited are 
general ly those which s t r ike us as unusual , such as t h e 
imi ta t ion of h u m a n sounds by the parrot . B u t if t h e 
young inhe r i t a t endency to imita te cer ta in actions of the i r 
parents , and if there is a m o n g t h e members of a gregarious 
species such ins t inc t ive imita t ion as shall t end to keep t h e m 
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gregarious, we have here a social fac tor in animal l i fe of no 
slight importance. J u s t as t he h igher type of reflective 
imitat ion is of great value in b r ing ing the h u m a n child to 
the level of t h e adul ts who f o r m t h e family and social envi ron-
ment , so, too, does the sub-conscious inst inctive imi ta t ion of 
t he lower animals b r ing t h e young b i rd or o ther c rea ture in to 
line with the members of its own species. I n broods of chicks 
b rough t up under exper imenta l condit ions, the re are o f t e n one 
or two more active, vigorous, in te l l igent , and mischievous 
birds. These are the leaders of t he b r o o d ; t h e o thers are 
the i r imitators . The i r presence raises the general level of 
intel l igent act ivi ty. Remove them, and the o thers show a less 
active, less inquisi t ive, less adventurous life. T h e y seem to 
lack init iative. F r o m which one may infer t h a t imi ta t ion 
affords to some extent a means of levelling up t h e less intelli-
gent t o the s tandard of t h e more intel l igent ; and of supply-
ing a s t imulus to the development of habi t s which would 
otherwise be lacking. W h e n a mongre l pup, whose develop-
men t Dr . Wesley Mills watched a n d has described, was in t ro-
duced to the society of o ther dogs, i ts progress was, he tells 
us, " extraordinari ly rapid ." 

Ins t inc t ive imi ta t ion t h u s introduces into t h e conscious 
s i tuat ion certain modes of behaviour , and if t he deve lopment 
of t he s i tuat ion as a whole is pleasurable, there will be a t e n -
dency to its redevelopment , under the guidance of intell i-
gence, on subsequent occasions. As in the case of o ther 
ins t incts and propensities, t he r e is given t h r o u g h inher i tance 
a more or less definite out l ine sketch of social procedure, 
which intelligence f u r t h e r defines, and refines, and shapes to 
more delicate issues. As*a rule, however, intel l igence does 
no t tend to make the imita t ion as such more per fec t . I t may 
perfect t he behaviour, b u t no t necessarily on imi ta t ive lines. 
I n the case, however, of the song a n d call-notes of birds , and 
no t improbably the sounds of o ther animals, there does seem 
a predisposit ion to render the imi ta t ion as such more per fec t . 
T h e facts, as afforded by such birds as t he magpie , jay, 
s tarl ing, marsh-warbler , and mocking-bird, are famil iar ; and 
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I have e lsewhere * g iven some accoun t of t h e m . I t m a y be 
specially n o t e d t h a t we have in t h i s case t h a t c i rcu la r m o d e 
of ac t iv i ty o n which , as we have seen, P ro fes so r M a r k Ba ld -
win lays so m u c h stress. P ro fe s so r T h o r n d i k e seems to r e g a r d 
t h e p h e n o m e n a p re sen ted by imi t a t ive b i rds as s o m e w h a t of a 
mys t e ry , a n d as t h e resu l t of a specia l iza t ion r e m o v e d f r o m 
t h e gene ra l course of m e n t a l deve lopmen t . A n d h e says t h a t , 
un t i l we k n o w w h e t h e r t he re is in b i rds wh ich r epea t sounds 
a n y t e n d e n c y t o i m i t a t e in o the r l ines, we c a n n o t connec t 
these p h e n o m e n a w i t h a n y t h i n g f o u n d in t h e m a m m a l s , or 
use t h e m t o a d v a n t a g e in a discassion of a n i m a l i m i t a t i o n as 
t h e f o r e r u n n e r of h u m a n . U p o n t he view, however , t h a t such 
i m i t a t i o n is p r imar i ly ins t inc t ive a n d only secondar i ly in te l l i -
g e n t , t h e r e seems no reason w h y we shou ld expect t o f ind 
i m i t a t i o n in bi rds r u n n i n g a long a n y o t h e r l ines t h a n those 
w h i c h t h e he red i t a ry i n s t i n c t has m a r k e d ou t . A n d so f a r 
f r o m b e i n g unab le t o use t h e p h e n o m e n a t o a d v a n t a g e in a 
discussion of an ima l im i t a t i on as a f o r e r u n n e r of h u m a n , wTe 
m a y p e r h a p s see in t h e m t h e bes t examples , o t h e r t h a n those 
a f fo rded by apes, of t h a t i n t e l l i gen t i m i t a t i o n wh ich is t h e 
p r e c u r s o r of t h e r a t i ona l a n d ref lec t ive i m i t a t i o n of t h e boy or 
g i r l . 

I n t h e case of t h e h u m a n chi ld we m a y see t h e t h r e e s tages 
i n t h e d e v e l o p m e n t of imi t a t ion . F i r s t , t h e ins t inc t ive s tage , 
whe re t h e sound which fal ls u p o n t h e ear is a s t imu lus t o t h e 
m o t o r - m e c h a n i s m of sound p r o d u c t i o n . Secondly, t h e in-
t e l l i gen t s t age of t h e p ro f i t i ng by chance experience. In t e l l i -
gence, as we have seen, a ims a t t h e r e i n s t a t e m e n t of p leasurable 
s i tua t ions , a n d t he suppress ion of t hose w h i c h are t h e reverse . 
T h e sound-s t imulus , t h e m o t o r effects in behav iour , a n d t h e 
r e su l t i ng sound-p roduc t ion coalesce i n t o a conscious s i tua t ion , 
w h i c h appears to be p leasurable or t h e reverse, accord ing as 
t h e s o u n d p roduced resembles or n o t t h e in i t i a t ing sound-
s t imu lus . I f we assume t h a t t h e r e semblance of t h e sounds h e 
u t t e r s t o t h e sounds h e hea r s is itself a source of p leasurable 
sa t i s fac t ion (and th i s cer ta in ly seems t o be t h e case), intel l igence, 

* '• Habit and Instinct," pp. 174-180. 
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wi thou t t h e aid of any h i g h e r facul ty , will secure accommoda-
t ion and render imi ta t ion more a n d more per fec t . A n d t h i s 
appears to be t h e s tage reached by t h e m o c k i n g - b i r d or t h e 
pa r ro t . B u t t h e child soon goes f u r t h e r . H e reflects u p o n 
t h e resul ts he has reached ; he a t first d imly, a n d t h e n more 
clearly realizes t h a t t hey a re imi ta t ive ; a n d his l a te r ef for ts a t 
imi ta t ion are no longer subjec t to t h e chance occurrence of 
happy resul ts , b u t are based 011 a scheme of b e h a v i o u r w h i c h is 
t a k i n g f o r m in his m i n d , are del ibera te a n d i n t en t i ona l , and 
are d i rec ted t o a special end more or less clearly perceived as 
such . H e no longer imi ta tes l ike a p a r r o t ; he beg ins to 
imi ta te l ike a m a n , and may , by t h e s tudy of good models a n d 
t h e m a i n t e n a n c e of a h i g h ideal, acqui re the m o v i n g cadences 
of a n o ra to r . 

Accord ing to our in t e rp re t a t ion , ins t inc t ive im i t a t i on is a 
f ac to r of wide impor tance in an imal behav iour , in te l l igen t 
imi ta t ion , ar is ing in close connec t ion w i t h in te res t in t h e 
do ings of o thers , is a co -opera t ing fac to r , b u t of i n t en t iona l and 
reflective imi ta t ion there is a t present no sa t i s fac tory evidence 
in any an ima l below m a n . C1 . 

II.—INTERCOMMUNICATION 

T h e f o u n d a t i o n s of i n t e rcommunica t ion , like those of 
imi ta t ion , are laid in cer ta in ins t inc t ive modes of response, 
wh ich are s t imula ted by t h e ac ts of o ther an imals of t h e same 
social g r o u p . These have been fos tered by n a t u r a l selection as 
a means of social l inkage f u r t h e r i n g the p rese rva t ion , b o t h of 
t h e ind iv idua l and of t h e g roup . 

Some accoun t has a l ready been g iven of t h e sounds m a d e 
by y o u n g bi rds , which seem to be ins t inc t ive a n d t o a f ford a n 
index of t h e emot ional s ta te a t t h e t i m e of u t t e r a n c e . T h a t in 
m a n y cases they serve to evoke a l ike emot ional s t a t e and 
cor re la ted expressive behav iour in o the r b i rds of t h e same 
b rood c a n n o t be ques t ioned . T h e a l a rm no t e of a chick 
will place i ts companions on t h e a l e r t ; a n d t h e ha r sh 
" k r e k " of a y o u n g moor -hen , u t t e r ed in a pecul iar c rouch ing 
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a t t i tude , will of ten throw others in to th is a t t i tude , t h o u g h the 
maker of the warn ing sound may be invisible. T h a t t h e 
cries of her brood influence the conduct of t h e hen is a 
m a t t e r of famil iar observation ; and t h a t her danger signal 
causes t h e m at once to crouch or r u n t o her for protect ion 
is no t less famil iar . N o one who has watched a cat w i th 
her kit tens, or a sheep wi th her lambs, can doub t t h a t such 
" d u m b a n i m a l s " are influenced in their behaviour by sug-
gestive sounds. T h e impor tan t quest ions are, how they 
originate, what is the i r value, and how fa r such in tercom-
municat ion—if such we may call i t—extends. 

There can be bu t l i t t le quest ion t h a t in all cases of animals 
unde r na tura l condit ions such behaviour has a n ins t inct ive 
basis. T h o u g h the effect may be to establish a means of com-
municat ion , such is no t their conscious purpose at t he outset . 
T h e y are presumably congenital and heredi tary modes of 
emotional expression which serve t o evoke responsive behaviour 
in ano ther an imal—the reciprocal act ion being generally in 
its pr imary origin between mate and mate , between paren t 
a n d offspring, or between members of t he same family g roup . 
A n d it is th i s reciprocal act ion which const i tu tes it a fac tor 
in social evolution. I t s chief in teres t in connect ion wi th 
t h e subject of behaviour lies in the fac t t h a t it shows t h e 
inst inct ive founda t ions on which in te l l igent and eventually 
ra t iona l modes of in te rcommunica t ion are bui l t up. F o r 
inst inct ive as the sounds are at the outset , by en ter ing in to 
t h e conscious si tuat ion and taking thei r par t in t h e association-
complex of experience, they become factors in the social life 
as modified and directed by intell igence. T o the i r original 
inst inct ive value as the outcome of st imuli , and as themselves 
a f ford ing st imuli to responsive behaviour , is added a value fo r 
consciousness in so fa r as they enter in to those guid ing situa-
t ions by which intel l igent behaviour is de te rmined . A n d if 
t hey also serve to evoke, in the reciprocat ing members of t h e 
social g roup , similar or allied emot ional states, there is t h u s 
added a f u r t h e r social bond, inasmuch as the re are t hus laid 
t h e founda t ions of sympathy. 
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" W h a t makes the old sow g r u n t and the piggies sing and 
whine ? " said a l i t t le girl to a port ly substant ia l f a rmer . " I 
suppose they does it for company, my dear , " was the simple 
and cautious reply. So fa r as appearances went , t ha t f a r m e r 
looked as guil t less of theories as m a n could be. A n d yet he 
gave terse expression to what may perhaps be regarded as t h e 
most sat isfactory hypothesis as to the p r imary purpose of 
animal sounds. They are a means by which each indicates to 
others t he fac t of his comfor t i ng presence ; and they still, t o 
a large extent , re ta in thei r p r imary func t ion . T h e ch i rp ing 
of grasshoppers, the song of t he cicada, t he piping of f rogs in 
the pool, t he b lea t ing of lambs at the hour of dusk, the lowing 
of conten ted cat t le , t he call-notes of the migra t ing host of 
birds—all these, whatever else they may be, are the reassur ing 
social l inks of sound, the g ra t e fu l signs of k indred presence. 
Aris ing t h u s in close re la t ion t o the pr imit ive feel ings of social 
sympathy, they would na tura l ly be called in to play wi th special 
force and suggestiveness at t imes of s t rong emotional excite-
ment , and the earliest d i f ferent ia t ions would, we may well 
believe, be de te rmined along lines of emotional expression. 
T h u s would or iginate m a t i n g cries, male and female a f t e r 
the i r k i n d ; and paren ta l cries more or less di f ferent ia ted into 
those of paren t and offspring, t h e deeper note of t h e ewe 
d i f fer ing l i t t le save in pi tch and t imbre f r o m the bleat ing of 
her lamb, while t he cluck of t he hen differs widely f r o m t h e 
peeping note of the chick in down. Thus , too, would arise 
the notes of anger and combat , of fear and distress, of a larm 
and warn ing . If we call these the inst inctive language of 
emotional expression, we must r emember t h a t such " language " 
differs markedly f r o m the " language " of which the sentence 
is t he recognized u n i t . 

I t is, however, no t improbable tha t , t h r o u g h association in 
t h e conscious si tuat ion, sounds, hav ing their origin in emotional 
expression a n d evoking in others like emotional states, may 
acquire a new value in suggest ing, fo r example, the presence of 
par t icular enemies. An example will best serve to indicate my 
meaning . " I n the early dawn of a grey m o r n i n g , " says Mr . 
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H . B. Medl icot t ,* " I was geologiz ing a long t h e base of t h e 
M u h a i r Hil ls in S o u t h B e h a r , w h e n all of a sudden t h e r e was 
a s tampede of m a n y p igs f r o m the f r i n g e of t h e j u n g l e , w i th 
porc ine shr ieks of sauve-qui-peut s ignif icance. A f t e r a s h o r t 
r u n in t he open t h e y t o o k to t h e j u n g l e aga in , a n d in a few 
m i n u t e s t he re was a n o t h e r u p r o a r , b u t d i f fe ren t in sound a n d 
in ac t ion ; t h e r e was a ru sh , p r e s u m a b l y of t h e f i g h t i n g 
members , t o t he spot where t h e row began , a n d a f t e r some 
seconds a large leopard s p r a n g f r o m t h e m i d s t of t h e scuffle. 
I n a few b o u n d s he was in t h e open, a n d s tood l o o k i n g back, 
l i ck ing his chaps . T h e p igs d id n o t b r e a k cover, b u t con-
t i n u e d ou t h e i r way. T h e y were r e t u r n i n g t o the i r la i r a f t e r 
a n i g h t ' s f e e d i n g on t h e p la in , several fami l ies h a v i n g com-
b i n e d fo r m u t u a l p r o t e c t i o n ; whi le t h e beasts of prey were 
ev ident ly w a i t i n g f o r t h e occasion. I was alone, and , t h o u g h 
a rmed , I d id n o t care t o bea t u p t h e g r o u n d to see if in e i ther 
case a kill h a d b e e n ef fec ted . T h e n u m e r o u s he rd covered a 
cons iderable space, a n d t h e sc rub was t h i c k . T h e p r o m p t 
concer ted ac t ion m u s t in each case h a v e been s ta r ted by t h e 
special cry. I imag ine t h a t t h e f i rs t assa i lan t was a t iger , a n d 
t h e case was a t once k n o w n to be hopeless , the cry prompting-
i n s t a n t f l igh t , whi le in t he second case t h e cry was fo r de fence . 
I t can scarcely be d o u b t e d t h a t in t h e f i rs t case each a d u l t p ig 
h a d a vision of a t ige r , a n d in t h e second of a leopard or some 
minor f o e . " 

If we accept M r . Medl ico t t ' s i n t e r p r e t a t i o n as in t h e ma in 
correct , we have in th i s c a s e : (1) c o m m o n ac t ion i n social 
behav iour , (2) c o m m u n i t y of e m o t i o n a l s ta te , a n d (3) t h e sug-
ges t ion of n a t u r a l enemies n o t u n f a m i l i a r in t he experience of 
t h e he rd . U n d e r u n i f o r m cond i t i ons of experience t he a la rm-
notes of some b i rds m a y well call up , r e -p resen ta t ive ly , sa l ient 
f ea tu re s in p rev ious s i tua t ions . U n q u e s t i o n a b l y , in t h e pa r ro t , 
t h e word - sounds t h e y i m i t a t e become associated w i th def in i te 
ob jec t s of sense-experience. I n t h e fo l l owing case, a pa r t i cu l a r 

* " The Evolution of Mind in Man," footnote, pp. 25, 2G. Quoted in 
" Introduction to Comparative Psychology," from which the comments on 
it are extracted. 
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sound appeared t o be suggestive of a part icular sense-idea in 
the dog. T h e pa ren t blackbirds, which built near a house in 
Clif ton, were wont to give t h e a larm-note when maraud ing 
cats appeared in s ight . Th i s sound, it would seem, became 
definitely associated, in the experience of a terr ier , wi th the 
animals the presence of which called it fo r th ; and on hear ing 
the alarm note t h e dog would rush out in to the garden, 
apparently, as I a m informed by his mistress, in fullest ex-
pectation of a pleasant worry. I t is a not improbable hypothesis, 
therefore, t h a t in t h e course of evolution the ini t ial value 
of ut tered sounds is emotional ; b u t t h a t on this may be 
gra f ted in f u r t h e r development the indicat ion of par t icular 
enemies. I f , fo r example, t he cry which p rompts ins tant f l ight 
among the pigs is called f o r t h by a t iger, i t is reasonable to 
suppose tha t this cry would give rise t o a representat ive generic 
image of t h a t an imal hav ing its influence on the conscious 
s i tuat ion. B u t if t h e second cry, fo r defence, was p rompted 
sometimes by a leopard and sometimes by some other minor 
foe, t h e n this cry would not give rise to a re-presentat ive image 
of t he same definiteness. W h e t h e r animals have the power of 
in tent ional ly d i f fe ren t ia t ing t h e sounds they make to indicate 
dif ferent objects , is extremely d o u b t f u l . Can a dog bark in 
different tones t o indicate " c a t " or " r a t , " as t he case may 
be ? Probably n o t . I t may, however, be asked why, if a 
pig may squeak dif ferent ly , and thus , perhaps, incident ly 
indicate on the one hand " t i g e r " and on the other hand 
" leopard," should no t a dog ba rk different ly , and thus indicate 
appropriately " c a t " or " r a t " ? Because it is assumed t h a t t h e 
two different cries in the pig are t h e inst inct ive expression 
of two different emot ional states, and M r . Medlicott could 
dis t inguish t h e m ; whereas, in the case of t he dog, we can 
dist inguish no difference between his b a r k i n g in the one 
case and the other , nor do the emotional states appear t o be 
different iated. Of course, t he re may be differences which we 
have fai led to detect . W h a t may be regarded, however, as 
improbable, is t h e intentional d i f fe rent ia t ion of sounds by 
bark ing in d i f ferent tones wi th the purpose of indicat ing " c a t " 
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or " r a t . " M r . R . L . G a m e r , in a w o r k * which u n f o r t u n a t e l y 
con ta in s m u c h has ty a n d i m m a t u r e genera l iza t ion , d i s t ingu i shed 
n i n e sounds m a d e by capuch ins . B u t n o n e of these , so f a r as 
can be ga the red f r o m t h e d a t a g iven , is necessari ly i nd ica t ive 
of a pa r t i cu la r ob jec t . Al l of t h e m m a y be e m o t i o n a l ex-
pressions of sa t i s fac t ion , d i s con t en t , a l a rm, app rehens ion , a n d 
so f o r t h . I n any case, t he re is n o evidence f o r t h a t i n t e n -
t iona l employment of sounds, t o t h e real ized end of i n t e r -
communica t i on , wh ich would involve t h e exercise of a n 
inc ip ien t ra t iona l f acu l ty . S u c h powers of i n t e r c o m m u n i -
ca t ion as an imals possess are based on d i rec t assoc ia t ion , 
a n d r e f e r to t h e he re a n d the now. A d o g m a y be ab le t o 
suggest t o his compan ion t h e f ac t t h a t he has descr ied a 
worr iab le cat ; b u t can a d o g tell his n e i g h b o u r of t h e 
d e l i g h t f u l wor ry he e n j o y e d t h e day be fo re yes t e rday in t h e 
g a r d e n where t h e m a n wi th t h e biscui t - t in lives ? P r o b a b l y 
n o t , b a r k he never so expressively. 

A l t h o u g h some anecdo tes are commonly i n t e r p r e t e d as 
a f f o r d i n g evidence of descr ip t ive i n t e r c o m m u n i c a t i o n a m o n g 
an imals , we need t h e decisive resu l t s of expe r imen t be fo re t h i s 
view can be unrese rved ly accepted. Sir J o h n L u b b o c k , now 
L o r d A v e b u r y , m a d e ca re fu l expe r imen t s wi th an t s , a n d dis-
cusses t h e quest ion w i t h his cus tomary luc id i ty a n d i m p a r -
t ia l i ty . " M u c h of wha t has been sa id ," he wri tes , f " as to t h e 
powers of c o m m u n i c a t i o n possessed by bees a n d a n t s depends 
o n t h e f ac t t h a t if one of t h e m in t h e course of h e r r ambles 
h a s discovered a supply of food , a n u m b e r of o the r s soon f ind 
t h e i r way t o t h e s tore . Th i s , however , does n o t necessari ly 
imply any power of descr ib ing localities. If t h e a n t s mere ly 
fo l low a more f o r t u n a t e compan ion , or if t hey h u n t her by 
scen t , t h e m a t t e r is compara t ive ly s imple ; if, on t h e con t ra ry , 
t h e o the r s h a v e t he r o u t e descr ibed to t h e m , t h e case becomes 
v e r y d i f f e r e n t . " E x p e r i m e n t s were t he r e fo re m a d e t o decide 
t h e ques t ion . F o r example , w h e n a n a n t r e t u r n e d f r o m t h e 
discovered s to re of food to t h e nes t , a n d t h e n emerged w i th a 

* " The Speech of Monkeys." 
t "Scientific Lectures," pp. 112, 118. 
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fo l lowing of o ther an t s , she was t a k e n u p 011 a slip of pape r 
a n d t r ans f e r r ed to t he food . T h e followers, t h u s depr ived of 
t h e i r leader , in near ly all cases fa i led to f ind t h e s tore . " I 
conclude , t h e n , " says L o r d A v e b u r y , " t h a t w h e n l a rge 
n u m b e r s of an t s come to food t h e y fol low one a n o t h e r , be ing 
also, t o a la rge ex ten t , gu ided by scent . T h e f a c t , t h e r e f o r e , 
does n o t imply any considerable power of i n t e r c o m m u n i c a t i o n . " 
T h e r e are, moreover , some c i rcumstances wh ich seem t o 
s t r e n g t h e n th i s conclusion. F o r ins tance , " if a n u m b e r of 
s lave-ants a rc p u t in a box, a n d if in one corner a d a r k place 
of r e t r ea t be p rov ided fo r t h e m , wi th some ea r th , one soon 
finds he r way t o i t . She t h e n comes out aga in , a n d g o i n g u p 
to one of t he o thers , t akes h e r by the jaws a n d carr ies h e r 
to t h e place of shel ter . T h e y t h e n b o t h repea t t h e s ame 
manoeuvre w i t h o t h e r an ts , a n d so on un t i l all t h e i r c o m -
pan ions a re collected t o g e t h e r . Now, it seems diff icul t t o 
imag ine t h a t so slow a course would be adopted , if t h e y 
possessed any power of c o m m u n i c a t i n g desc r ip t i on . " 

L o r d A v e b u r y is, however , of op in ion t h a t such insec ts 
can t r a n s m i t s impler ideas. H e f o u n d , f o r example , t h a t 
where a n t s were p u t to a la rge and a small s tore of larvae 
u n d e r s imilar c i rcumstances , a g rea t e r n u m b e r of insec ts 
fo l lowed t h e a n t t h a t h a d d iscovered t h e la rger s tore. T h i s 
may , indeed , have been due r a t h e r to a d i f fe rence in m a n n e r 
t h a n to a n y in ten t iona l c o m m u n i c a t i o n ; b u t the f ac t r e m a i n s 
t h a t t h r o u g h some dif ference of behav iou r t h e r e resu l ted 
sugges t ive effects 011 o the r m e m b e r s of t he c o m m u n i t y . 

B u t a l t h o u g h the re can be l i t t l e d o u b t t h a t t he b e h a v i o u r 
of social insects has sugges t ive va lue fo r o thers , i t may stil l be 
r ega rded as very d o u b t f u l whe the r they are able to c o m m u n i -
cate i n f o r m a t i o n t o one a n o t h e r by any sys tem of l a n g u a g e or 
s igns , purpos ive ly employed as a sys tem t o th is end . T h e 
d i s t ingu i shed geologist , H a g u e , c o m m u n i c a t e d to D a r w i n * t h e 
effects on a n t s of c rush ing some of t he i r n u m b e r as t h e y p r o -
ceeded a l o n g a defini te t r a i l . " As soon as those a n t s which 
were a p p r o a c h i n g ar r ived nea r t o where t h e i r fellows lay dead 

* Nature, vol. vii., p. 443. 
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a n d suf fer ing , they t u r n e d a n d fled w i th all possible h a s t e . " 
" W h e n such an a n t , r e t u r n i n g in f r i g h t , m e t a n o t h e r a p p r o a c h -
ing, the t w o would always c o m m u n i c a t e , b u t each would 
pursue i ts own way, t h e second a n t c o n t i n u i n g i t s j o u r n e y t o 
t he spo t where t h e f i rs t h a d t u r n e d a b o u t , a n d t h e n f o l l o w i n g 
t h a t example . " T h e r e seems n o t h i n g to show t h a t t he 
" c o m m u n i c a t i o n " he re was effect ive . 

F r o m the m a n y anecdo tes of clogs ca l l ing o t h e r s to thei r 
assistance, or b r i n g i n g o the r s to those who feed t h e m or t r e a t 
t h e m kindly , we may indeed i n f e r t h e exis tence of a social 
t e n d e n c y a n d of t h e sugges t ive effects of behav iour , b u t we 
c a n n o t der ive conclusive ev idence of a n y t h i n g l ike descr ip t ive 
c o m m u n i c a t i o n . A n d a l t h o u g h domest ic an ima l s m a y learn 
or be t a u g h t to a-socia te t he words we u t t e r wi th ce r t a in ac ts 
or t h i n g s , or may even, in a sense, c o m m u n i c a t e t h e i r wishes 
to us by special modes of b e h a v i o u r — a s in t h e case of L o r d 
Avebury ' s poodle, V a n , * w h o was t a u g h t to b r i n g ca rds on wh ich 
such words as " F o o d " or " O u t " were p r in t ed , a n d in t h a t of 
a ca t which touches t h e h a n d l e of t h e door w h e n she w a n t s 
i t opened f o r he r ,—st i l l , all t hese a re f o u n d e d on d i rec t 
associat ion, a n d are in a l ine w i t h t h e ac t of M r . T h o r n d i k e ' s 
cat , wh ich l icked herself or s c ra t ched herself w h e n impr isoned 
in a cage, such act h a v i n g en te red in to t h e associa t ion-complex. 

Such in t en t iona l c o m m u n i c a t i o n as is t o be f o u n d in animals , 
if indeed we may p roper ly so call i t , seems t o arise by an 
associa t ion of t h e p e r f o r m a n c e of some act in a conscious 
s i t ua t i on invo lv ing f u r t h e r b e h a v i o u r fo r i t s comple te develop-
m e n t . T h u s t h e ca t which touches t h e h a n d l e of t he door 
w h e n it wishes to leave t h e r o o m has h a d exper ience in which 
t he p e r f o r m a n c e of t h i s ac t has coalesced w i t h a specific 
d e v e l o p m e n t of t h e conscious s i tua t ion . T h e case is s imilar 
w h e n your d o g drops a ba l l or s t i ck a t your f ee t , w i sh ing you 
to t h r o w i t f o r h i m to f e t c h . A n d on these l ines m a y p robab ly 
be i n t e r p r e t e d such behav iour as R o m a n e s f t h u s descr ibed :— 
" T e r r i e r A b e i n g asleep in m y house , a n d te r r i e r B ly ing on a 

* " The Senses of Animals," p. 277. 
t "Mental Evolution in Man," p. 100. 
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wall outside, a s t range dog, C, ran along below t h e wall on the 
publ ic road, fo l lowing a dog-car t . Immedia te ly on seeing C, 
B jumped off t he wall, r an upsta i rs to where A was asleep, 
woke him u p by poking h im with his nose in a de termined 
and suggestive manne r , which A a t once understood as a sign : 
he jumped over the wall and pursued the dog C, a l though C 
was by tha t t ime f a r out of s ight round a bend in the road . " 
Romanes did n o t probably in tend to imply t h a t A by poking 
B, conveyed specific in fo rmat ion t h a t there was ano ther dog, 
C, which had proceeded in a par t icular direct ion. T h a t would 
be descriptive communica t ion . T h e meaning a t t ach ing to A ' s 
act ion was presumably similar to tha t which characterizes 
o ther " meaning " fo r intel l igent an imals—the development of 
t he s i tuat ion on lines marked out by previous experience. 
Still, i t is clear t h a t such an act would be the perceptual 
precursor of t h e deliberate conduct of the ra t ional being by 
whom the sign is definitely realized as a sign, the intent ional 
mean ing of which is dist inctly present to t hough t . Th i s 
involves a j u d g m e n t concern ing the sign as an object of 
t h o u g h t ; and th i s is probably beyond the capacity of the clog. 
For , as Romanes himself says,* " it is because the h u m a n 
mind is able, so t o speak, to s tand outside of itself, and thus 
to const i tute i ts own ideas the subjec t -mat te r of its own 
though t , t h a t it is capable of j udgmen t , whether in the act of 
conception or in t h a t of predicat ion. W e have no evidence 
to show t h a t any animal is capable of objec t i fy ing its own 
ideas ; and, there fore , we have no evidence t h a t any animal is 
capable of j u d g m e n t . " 

I t seems, therefore , tha t t h e sounds made by animals, and 
cer ta in other modes of behaviour, may be regarded as pr imari ly 
inst inct ive acts which have been evolved wi th the biological 
end of a f fo rd ing suggestive s t imul i f u r t h e r i n g intercom-
munica t ion between the members of t he social group. The i r 
per formance , however, affords da ta to consciousness, which 
intelligence makes use of in the guidance of behaviour in 
accordance wi th t h e results of experience. And since the 

* Op. cit., p. 175. 
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s imilar ac ts p e r f o r m e d b y t h e socially l inked m e m b e r s a re in 
m a n y cases closely connec t ed w i t h emot iona l s ta tes , t h e r e ar ises 
t h e f u r t h e r social l i n k of c o m m u n i t y of f e e l i n g — t h a t wh ich , 
perhaps , more t h a n a n y t h i n g else conduces to c o m m u n i t y of 
ac t ion a n d s imi la r i ty of social behav iou r . Occasional ly 
pa r t i cu la r sounds or special ac t s may , t h r o u g h c o n s t a n t a n d 
u n i f o r m associat ion, ind ica te pa r t i cu l a r objects , such as n a t u r a l 
enemies. B u t t h e r e does n o t appea r t o be conv inc ing ev idence 
of any in t en t iona l d i f f e r e n t i a t i o n of t h e means of c o m m u n i c a -
t ion , or of any use of sounds f o r descr ip t ive ends . 

Still , j u s t as t h e in s t inc t ive imi t a t i on we cons idered in t h e 
last sect ion may be r ega rded as t h e precursor , in t h e an imal 
world , of t h e reflective a n d r a t i o n a l i m i t a t i o n of wh ich we m a y 
watch t h e deve lopment in ch i ld ren , so m a y in s t inc t ive modes 
of i n t e r c o m m u n i c a t i o n be r e g a r d e d as supp ly ing t he f o u n d a t i o n s 
on which del ibera te a n d i n t e n t i o n a l c o m m u n i c a t i o n m a y be 
based. A n d here i m i t a t i o n will be a co -opera t ing f a c t o r . W e 
see in t he early s tages of t h e deve lopment of ch i ld ren ' s l a n g u a g e 
how large a share s imple a n d d i rec t associat ion t akes i n t h e 
process. F o r a while, indeed, t h e r e seems to be t h i s a n d n o t h i n g 
more . B u t g radua l ly t h e r e arises a rea l iza t ion of a f u r t h e r 
impor t a n d purpose i n t he h i t h e r t o isolated associat ions. I t is 
seen t h a t t h e y symbol ize e l emen t s in t h a t ine ip ient ly r a t iona l 
scheme of t h o u g h t a n d t h i n g s wh ich is b e g i n n i n g to t a k e f o r m 
i n t h e chi ld 's m i n d . T h e re la t ionsh ips which h o l d good w i th in 
t h e conscious s i tua t ions of dai ly l ife b e g i n to occupy t he focus 
of a t t e n t i o n , a n d h i t h e r t o unapp rec i a t ed word-sounds a re per -
ceived t o s t and o u t as s igns f o r t he se re la t ionsh ips . Of course 
t h e re la t ionships # a re impl ic i t in t h e conscious s i tua t ions of 
t h e h i g h e r an ima l s a n d of i n f a n t s . On ly by ref lect ion can 
t h e y become expl ici t , a n d r ive t t h e a t t e n t i o n . S o m e t h i n g is 
needed t o b r i n g t h e m in to p r o m i n e n c e a n d focus t h e m e n t a l 
eye u p o n t h e m . A n d descr ip t ive i n t e r c o m m u n i c a t i o n suppl ies 
th i s need . If a descr ip t ion , even t h e s implest , is t o be 
app rehended or p re sen ted t o t he app rehens ion of o thers , then 

* Compare cliap. xiii., on "The Perception of Relations," in my 
" Introduction to Comparative Psychology." 
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t h e re la t ionsh ips m u s t be r endered explicit . T r y to descr ibe 
a n o rd ina ry v i sua l scene, o r t he mos t commonp lace sequence 
of events , a n d see if you can do so w i t h o u t m a k i n g clear t o t h e 
m i n d t he r e l a t ionsh ips invo lved . T h e t h i n g is impossible . A n 
i n f a n t or a dog c a n n o t u n d e r s t a n d t he s imples t possible 
descr ip t ion , because t h e words a n d suffixes wh ich indicate t h e 
re la t ionships have n o m e a n i n g . T h e words wh ich s t and fo r 
subs tan t ive impress ions m a y have sugges t ive value t h r o u g h 
d i rec t associat ion. T h e word " c a t " or " r a t s " m a y have fo r 
t h e d o g a ve ry def in i te sugges t ive v a l u e ; a n d hence some 
people f a n c y t h a t w h e n t h e y say to the i r dog, " T h e r e is a ca t 
in t h e g a r d e n , " t h e an ima l u n d e r s t a n d s w h a t t h e y say. B u t i t 
is qu i t e suff ic ient to suppose t h a t t h e word " c a t " has suggest ive 
force, all t h e res t b e i n g fo r t h e d o g m e r e su rp lusage of sound . 
W h e n we t a l k t o ou r f o u r - f o o t e d companions , how m u c h can 
they be said t o u n d e r s t a n d of w h a t we say ? P e r h a p s a score 
of words h a v e f o r a d o g a def ini te ly sugges t ive value , each 
associated w i th some simple ob jec t or ac t ion . " O u t , " " d o w n , " 
" u p , " " w a l k , " " b i s c u i t , " " c a t , " " f e t c h , " a n d so f o r t h elicit 
app rop r i a t e responses . E v e n w i th these , t o n e is more sug-
ges t ive t h a n a r t i cu l a t i on , a n d in each word t h e sal ient f ea tu re 
is t h e chief gu ide . W h e n I said " W h i s k y , " f o r example, t o 
my fox- te r r ie r , h e would a t once s i t u p and beg ; n o t because 
his tas tes were as depraved as those of his mas te r , b u t because 
the isle sound , c o m m o n b o t h t o " whisky " a n d " b i scu i t , " was 
w h a t h a d f o r h i s ears the sugges t ive va lue . 

I n a p a p e r on t he " S p e e c h of C h i l d r e n , " * M r . S. S. 
B u c k m a n exh ib i t s t h e an ima l s tage in t he inc ip ien t speech of 
t h e h u m a n i n f a n t . W e c a n n o t he re discuss, st i l l less criticize, 
his pape r . O n e or two examples will serve to i l lus t ra te how 
ins t inc t ive s o u n d s m a y serve as t h e basis f o r subsequent 
speech. H e r e g a r d s ma as p r imar i ly a forcible expression of 
a n emot iona l s ta te . " If t h e chi ld requ i re a t t e n t i o n it makes 
t h e loudes t no ise wh ich i t can p roduce ; t h e p a r t i n g of t h e 
l ips a n d o p e n i n g of t h e m o u t h to t h e widest ex ten t while t h e 
fu l l vo lume of b r e a t h is emi t t ed p roduces t h e sound m a . " A t 

* Nineteenth Century, May, 1897, pp. 793-807. 
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first t he sound seems to have the value of a simple expression 
of an emotional state. " B u t if t h e in fan t require a t t en t i on it 
is its mo the r whom it wants , a n d f r o m whom it receives th i s 
a t ten t ion ; therefore ma very soon comes to be recognized as 
the call for mother , and, by a f u r t h e r step in development , as 
t he name for m o t h e r . " Here , if we accept t he in te rpre ta t ion , 
we have the passage f rom the emission of a sound as the 
expression of emotion to the use of t h e sound f r o m its associa-
t ion wi th a par t icular object of sense-experience to indicate 
t h a t object . Similarly, according to Mr . Buckman , wi th lcali. 
A t first " a s t rong sign of displeasure a t any th ing nasty to the 
tas te ," it passes, we are told, in to a symbol for the bad ; hence 
Koto's; and is perhaps narrowed down to the part icularly 
offensive kukkij. Da and ta are regarded as recognit ion sounds, 
the fo rmer being associated eventually with the f a the r , t he 
lat ter wi th strangers. Th i s appears somewhat hypothet ical , 
bu t , g r a n t i n g the accuracy of Mr . Buckman ' s in te rpre ta t ion , 
these sounds also i l lus t ra te again the t rans i t ion f r o m the 
expression of an emotion to sounds indicat ive of par t icular 
objects of experience. 

In teres t ing , however, as are such observat ions on the animal 
stage of sound-production in the h u m a n in fan t , they do n o t 
touch the crucial period in the development of language. M r . 
Buckman, indeed, regards as a remarkably dogmat ic assertion 
Professor Max Midler 's d i c tum t h a t " the one grea t barr ier 
between the b ru te and m a n is language ; " and he tells us t h a t 
" there are more t h a n twelve di f ferent words in the language 
of fowls ," on which assertion, in t u r n , the dis t inguished l inguist 
whom he criticizes m i g h t have someth ing p iquan t t o say. N o 
doubt the difference of opinion t u rn s on the def ini t ion of t h e 
word " l anguage . " B u t if, as is now general ly accepted, t h e 
sentence and no t t he word is t h e d is t inguish ing un i t in 
language, and the copula in some fo rm , explicit or implicit , is 
t he pivot of t he sentence, the wisest hen is probably incapable 
of language. T h e word becomes an element in language—a 
word proper—only when it assumes the office of a par t of 
speech, t h a t is to say, a cons t i tuen t e lement in an interrelated 
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whole . T h e a n i m a l " w o r d , " if we like so t o t e r m it , is an 
isola ted b r i c k ; a dozen, or even a couple of h u n d r e d such 
b r i cks do n o t c o n s t i t u t e a bu i l d ing . L a n g u a g e , p roper ly so 
called, is t h e b u i l d e d s t r u c t u r e , be it a palace or only a co t t age ; 
h e n l anguage , or m o u k e y l a n g u a g e , is, a t best , so f a r as we a t 
p r e sen t h a v e evidence, a n u n f a s h i o n e d heap of bricks. I t is 
j u s t because l a n g u a g e is t h e expression of a po r t i on of a scheme 
of t h o u g h t t h a t i t ind ica tes in t h e speaker t h e possession of a 
r a t iona l soul , capable of pe rce iv ing a n d symbol iz ing t h e 
r e l a t ionsh ips of t h i n g s as reflected in t h o u g h t . 

H e r e i n lies t h e p r a c t i c a l value, f o r h u m a n advance in 
m e n t a l d e v e l o p m e n t , of l a n g u a g e as a means of descr ipt ive 
i n t e r c o m m u n i c a t i o n . I t r e n d e r s explici t re la t ionships o the r -
wise mere ly impl i c i t , a n d forces t h e m to t h e f r o n t ; a n d since 
these r e l a t i onsh ips are t h e stuff of wh ich knowledge is b u i l t — 
w i t h o u t t h e rea l iza t ion of which any complex ideal scheme is 
imposs ible of a t t a i n m e n t — t h e impor t ance of descr ip t ive in te r -
c o m m u n i c a t i o n can scarcely be overes t imated . A n d t h o u g h 
t h e r e is n o conclus ive ev idence of i t s occurrence a m o n g 
an imals , ye t we have in t h e m t h e ins t inc t ive and in te l l igen t 
basis 011 w h i c h in d u e course of evo lu t ion i t may be securely 
based . 

I I I .—SOCIAL COMMUNITIES OF BEES AND ANTS 

A p a r t f r o m h u m a n societ ies t h e mos t n o t e w o r t h y social 
c o m m u n i t i e s of an ima l s a re f o u n d a m o n g insects, especially in 
an t s , bees, wasps, a n d t e rmi t e s . I t is t r u e t h a t in the m a m -
mal i a we f ind such c o m m u n i t i e s as the t r o o p of apes, t he he rd 
of ca t t le , t h e pack of wolves, t h e school of porpoises, t h e so-
cal led " r o o k e r i e s " of seals, a n d t h e colonies of " p ra i r i e 
d o g s " a n d of beavers ; a n d t h a t a m o n g b i r d s t he r e are 
ana logous c o m m u n i t i e s . U n d o u b t e d l y t h e t empora ry or per -
m a n e n t assoc ia t ion of m a n y ind iv idua l s is in such cases a n 
a d v a n t a g e t o t h e race, a n d confe r s m u t u a l benef i t s on t he 
associates. B u t in none of these cases is division of labour 
car r ied t o such a h igh degree as a m o n g t he social insects . 
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And it is th rough such division of labour tha t the social com-
muni ty reaches its highest expression. 

I t is a somewhat remarkable fact t ha t in man, where we 
find the social division of labour brought to a h igh pitch of 
perfection, and carried out with great nicety of accommoda-
tion to those circumstances which civilization has rendered 
extremely complicated, there is no organic differentiation of 
s t ructure among the co-operating individuals ; whereas, so 
low down in the scale of life as the colonial polype, Hijdrac-
tinia, which is of ten found growing on the shells occupied by 
hermit crabs, there are at least three kinds of differentiated 
individuals : nut r i t ive polypes with mouth and tentacles ; 
mouthless sensitive members ; and others whose sole office is 
reproduction. B u t these differentiated individuals in the 
colonial zoophytes are connected at their bases by a common 
f lesh ; and the division of labour is a product of organic 
evolution, and is probably not in any degree determined or 
guided by consciousness. We may say, then , tha t the division 
of labour in t he zoophyte is wholly physical, whereas in man 
it is chiefly conscious or psychical ; as is also the bond of 
union between the several members of the colony. In ter -
mediate between these extremes stand the social insects. I n 
them there is 110 physical bond of union, for each individual 
is dist inct and separate ; the social l inkage is in some degree 
conscious under the conditions of their nur ture ; and the 
division of labour is partly conscious, though probably in 
large degree based on instinctive foundations, and partly the 
outcome of an organic differentiat ion of structure seen in the 
reproductive members and in the sterile workers, as exempli-
fied in the common wood an t (Fig. 24). I n some cases the 
workers themselves may be divided into different castes. 

So much has been wr i t ten—and well wri t ten—on the 
social life of insect communities, t ha t it will here suffice to 
indicate some of the problems which arise when we endeavour 
to interpret the modes of behaviour which have been carefully 
observed. I n the honey-bee we have the well-known differen-
tiation of s t ruc ture into drones or effective males, queens 
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or egg- laying females , a n d workers or ineffec t ive females , in 
w h i c h t h e deve lopmen t of t h e r ep roduc t ive o r g a n s is a r res ted 
or modif ied. D i s t i nc t m o d e s of behav iour are co r re l a t ed wi th 
these s t ruc tu ra l di f ferences . W h e n a swarm of bees leaves a 
h ive i t general ly consists of t h e old q u e e n - m o t h e r a n d a 
ce r t a in n u m b e r of t he workers wh ich are he r o f f spr ing . W h e n 
t h e y have f o u n d new quar te r s , or have been safely housed 
u n d e r domes t ica t ion , t h e workers busy themselves in m a k i n g 
t h e cells in wh ich t h e queen may lay he r eggs, a n d in which 
food may be s tored . I n d o i n g th i s t h e bees ac t in concer t , 

1 ' 3 x 2 

FIG. 24.—Wood ant. 1, Queen; 2, male; 3, worker (from Shipley). 

a n d t h o u g h t he m a t h e m a t i c a l accuracy of t h e f o r m a n d size 
of t h e cells has been m u c h exaggera ted , t h e c o m b which 
resu l t s is a very b e a u t i f u l a n d wel l -adapted p r o d u c t of m u t u a l 
co-opera t ion in j o i n t l abour . A n d t h o u g h in te l l igence may, 
u n d e r special c i rcumstances , m o d i f y t h e m e t h o d of p r o c e d u r e 
t h e r e can be l i t t le doub t t h a t comb-bu i ld ing is p r imar i l y due 
to inher i t ed ins t inc t . T h e cells a re no t , however , all of t h e 
same size, those fo r t he d rones b e i n g somewha t l a rger t h a n 
t h e cells in wh ich t h e workers a re reared, while m u c h larger 
a n d d i f fe rent ly shaped cells are p repa red f o r t h e f u t u r e queens . 
If ins t inc t ive t h e r e f o r e — a s it seems to be in t h e m a i n — t h e 
behav iour r u n s i n to d i f f e ren t l ines, t h e i m m e d i a t e causes of 
which , i n t e r n a l or ex terna l , we are n o t able accura te ly to 
ass ign . 

T h e reproduc t ive behav iou r of egg- lay ing in t h e queen-
m o t h e r is also ins t inc t ive . I t is believed t h a t t h e d r o n e s are 
developed f r o m eggs f r o m which t h e queen bee w i t h h o l d s t he 
fe r t i l i z ing f luid, which she r e t a ins fo r m o n t h s or years a f t e r t h e 
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nuptial flight, stored in a special receptacle. A n d t h e size and 
shape of t he drone-cell may supply the s t imulus t h r o u g h which 
her behaviour in th is respect is de termined. B u t she lays 
similarly fert i l ized eggs in b o t h the worker-cel ls a n d the 
queen-cells; and in these two cases the s t imula t ing condit ions 
mus t be d i f ferent . 

W h e n the eggs have been laid, and the g rubs hatched, 
t h e worker bees assume new dut ies—the feeding a n d tend ing 
of t he young . They eat honey and pollen, which is part ial ly 
digested, and supplied as pap to the g rubs in such quant i t ies 
t h a t they seem ba thed in i t ; bu t a f t e r a shor t t i m e a mix tu re 
of honey pollen and water is subs t i tu ted for th i s pap. I t is 
said tha t t he drone larvse are fed with pap fo r a longer period 
t h a n the workers ; and the queen larva undoubted ly receives 
f a r more of th is pap—or , perhaps, of a still r icher nu t r i t ive 
product , sometimes spoken of as royal je l ly—and, indeed, is 
supplied therewi th th roughou t larval life. I t is general ly 
believed t h a t this h igh feed ing is t h e cause of queen-develop-
men t , a n d t h a t should t h e queen larvae die ord inary worker 
larvae are fed up, and produce queens nowise dissimilar to those 
developed in the royal cells. I t is clear, if this be so, t h a t t he 
behaviour of the nurses decides the difference between the 
f u t u r e queens and working bees—tha t is to say, t h e fer t i le 
and the sterile females. I n any case, t he feeding of the young 
by members of the same communi ty is a fac t to be specially 
noted . I t is commonly said t h a t the family is t h e germ f r o m 
which the social communi ty springs ; and it may be added 
t h a t food-collection or food-adminis t ra t ion in some fo rm makes 
the difference between the family t h a t coheres and the family 
t h a t scatters. 

W h e n the larvae have been fed , each a f t e r i ts k ind, the 
workers seal u p the cells wi th lids of pollen and wax ; the larva3 
spin cocoons, pass in to the pupa stage, and then change to perfect 
bees, which bite a way t h r o u g h the lid and t ake thei r place 
in the hive. These young bees now become the nurses, while 
t he older bees go abroad to fe tch honey and pollen to be stored 
away in some of t he cells. B u t when a queen emerges, her 
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f first act is to go round to the o ther royal cells, t e a r t h e m open, 
and s t ing to dea th the helpless occupants. / Meanwhile t h e old 
queen may have led off the surplus population in a swarm, a n d 
the new queen re igns in her stead. Idle drones have also been 
emerging f r o m thei r cells ; a n d when the young queen s ta r t s 
fo r th on her nup t i a l f l ight she is followed by t h e drones, mates 
with one of t h e m , a n d re tu rns a potential mo the r of thousands . 
So long as the re is abundance of food the useless drones are 
t o l e r a t ed ; b u t when the re is scarcity they are ejected, and 
drone eggs, larvae, and pupee are said to be destroyed. 

I n the works of H u b e r and others, f u r t h e r marvels of hive-
life, some well-authent icated, others more or less d o u b t f u l , are 
duly set f o r t h . B u t enough has here been said to show t h a t 
a social commun i ty of bees presents problems of animal be-
haviour which are sufficiently difficult of explanat ion. H o w 
far is the behaviour inst inct ive ? H o w fa r is i t due to ex-
perience individual ly acquired ? Are we const ra ined to admi t 
a ra t ional f ac to r ? If so, is i t , l ike h u m a n reason, t h e resul t 
of general izat ion f r o m experience of t he re la t ionships of 
phenomena ? Or are there fea tures of insect psychology which 
differ f r o m any of which we have firsthand knowledge ? These 
quest ions are more easily pu t t h a n answered. As in the case 
of b i rd -migra t ion , so too in t h a t of the social l i fe of bees, 
there is much t h a t honesty forces us to confess our inabi l i ty 
sat isfactori ly t o explain. 

So, too, is it in the social l ife of ants . A m o n g these insects 
the males and perfect females bear wings, t h o u g h these appen-
dages may be subsequently shed. I n some kinds, however , there 
are also wingless males or females capable of exercising the re-
product ive func t ion . T h e workers are wingless, and are o f t en of 
two or three kinds , differing in f o r m and appearance, and in some 
cases p laying dif ferent par ts in the social economy. The re is also, 
in some cases, a separate class of large-headed soldier an t s ; so 
t h a t d i f ferent ia t ion of s t ruc ture among the sterile females is 
carried f u r t h e r in an ts t h a n in bees. The i r nests generally 
consist of an elaborate system of chambers and passages, e i ther 
buil t with pine-needles, as in our common wood an t , or 

p 
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hol lowed ou t in t h e e a r t h or in wood, or somet imes bui l t w i t h 
a paper- l ike mater ia l , or f o r m e d of rol led leaves. I t is said 
t h a t a c o m m o n a n t in E a s t e r n Asia ((Ecophylla smaragdina) 
" f o r m s shel ters on t h e leaves of trees, by c u r l i n g t h e edges of 
leaves a n d jo in ing t h e m t o g e t h e r . . . . T h e pe r fec t a n t h a s 
no ma te r i a l w i th wh ich t o fas ten t o g e t h e r t h e edges i t cur ls ; 
i ts l a rva , however , possesses g l ands t h a t secrete a supp ly of 
ma te r i a l f o r it t o f o r m a cocoon wi th , a n d t h e a n t s u t i l i ze t h e 
larvae to effect t h e i r p u r p o s e . " * T h i s has recen t ly been con-
f i rmed by Mr . E . G . Green , G o v e r n m e n t en tomolog i s t , a t t h e 
B o t a n i c G a r d e n s a t Pe raden iya , Ceylon. " H e has seen a n t s 

! ac tua l ly ho ld ing larvae in the i r m o u t h s and u t i l i z ing t h e m as 
• s p i n n i n g machines . T o f ind ou t w h a t would be done , some leaves 

were purpose ly sepa ra ted by M r . Green . T h e edges of t h e leaves 
were quick ly d r a w n t o g e t h e r by t h e an t s , a n d , a b o u t a n h o u r 
la ter , smal l whi te g r u b s were seen be ing passed b a c k w a r d s a n d 
fo rwards across t h e gaps m a d e in t h e walls of t h e she l te r . A 
c o n t i n u o u s t h r ead of silk proceeded f r o m t h e m o u t h of t h e 
larva , a n d was used t o r epa i r t h e d a m a g e . " | T h i s is a re-
m a r k a b l e ac t of a p p a r e n t l y in te l l igent behav iou r . B u t w h e n 
we r e m e m b e r how m u c h of t he t i m e of a n t s is occupied in 
c a r r y i n g a b o u t t he i r larvae, it is ha rd ly an ac t of wh ich i t 
can be aff i rmed t h a t it could n o t ar ise as the resu l t of chance 
experience. 

I n some cases t w o d i f f e ren t genera are f o u n d in t h e same 
nest , w i th separa te chamber s a n d passages, as i n t he case of 
t h e r o b b e r - a n t (Solenopsis ) a n d t he s lave-ant (Formica fusca). 
T h e orifices b ^ w h i c h t h e f o r m e r en t e r a re t oo smal l t o al low 
of t h e en t r ance of t h e l a t t e r , " hence t h e r o b b e r ob t a in s a n 
easy l iv ing a t t h e expense of t h e l a rge r species ," f o r " t h e y 
m a k e incurs ions i n t o t he nurser ies , a n d car ry off t h e larva} 
as f o o d . " 

I n a few cases t he f o u n d a t i o n of a new colony has been 
care fu l ly wa tched . B l o c k m a n n was successful in obse rv ing 
t h e f o r m a t i o n of new nests by Componotus ligniperdus a t 

* Sharp, " Insccts," part ii., p. 147. 
f Nature, vol. Ixii., p. 253 (July 12, 1900). 
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Heide lberg . " H e f o u n d u n d e r s tones , in t h e spr ing , m a n y 
examples of females , e i ther sol i tary or accompanied only by a 
few eggs, larvae, or pupae. F u r t h e r , he was successful in g e t t i n g 
isolated females t o commence n e s t i n g in conf inement , a n d 
observed t h a t t h e a n t t h a t a f t e r w a r d s becomes t h e queen, a t 
first carr ies ou t by herself all t he du t ies of the nes t . B e g i n n i n g 
by m a k i n g a smal l b u r r o w , she lays some eggs, a n d when these 
ha t ch , f eeds a n d t e n d s t he larvae a n d pupae : t he first speci-
mens of these l a t t e r t h a t become per fec t insects are workers 
of all sizes, a n d a t once u n d e r t a k e t h e du t ies of t e n d i n g t h e 
y o u n g a n d f eed ing t h e m o t h e r , who, be ing t h u s f reed f r o m 
t h e du t ies of n u r s i n g a n d of p rov id ing food whi le she is he r -
self t e n d e d a n d fed , becomes a t r u e queen-an t . T h u s it seems 
es tabl ished t h a t , in t h e case of t h i s species, t h e divis ion of 
l abour f o u n d in t h e complex c o m m u n i t y does n o t a t first exist , 
b u t is co r re la t ive w i th increas ing n u m b e r s of the society. 
F u r t h e r obse rva t ions as to t h e g r o w t h of one of these nascen t 
communi t i e s , a n d t h e t imes a n d cond i t ions u n d e r which t h e 
var ious f o r m s of i nd iv idua l s compos ing a comple te society 
first appear , would be of cons iderab le i n t e r e s t . " * 

T h e queen does no t , as in t h e case of t h e bee, deposi t h e r 
eggs in separa te cells where t h e y are t ended by nurses . T h e 
eggs, wh ich are la id in t he chamber s of t h e nes t , are sub jec ted 
t o m u c h l i ck ing by t h e nurses ; t h e larvae are, moreover , moved 
a b o u t f r o m place to place, so as to be sub jec t ed to t h e requis i te 
cond i t ions of m o i s t u r e a n d t e m p e r a t u r e . T h e y are carefu l ly 
c leaned , a n d a f t e r t h e y h a v e passed in to the p u p a s tage t h e 
e m e r g i n g insec ts a re s t r ipped of a del icate inves t ing sk in . 
A n d n o t only do t h e a n t s assiduously feed t he i r y o u n g ; those 
who have gone f o r t h a n d d r u n k the i r fill of sweet juices feed 
those who have r e m a i n e d b e h i n d . Fore l t ook some specimens 
of C'omponotus ligniperdus, " a n d s h u t t h e m u p w i thou t food 
f o r several days, a n d t h e r e a f t e r suppl ied some of t h e m wi th 
honey , s t a ined w i t h P r u s s i a n b lue ; b e i n g very h u n g r y , they 
fed so greedi ly on t h i s t h a t in a f ew h o u r s t h e i r h ind bodies 

* The quotation is from " The Cambridge Natural History," vol. vi., 
Insects," part ii., by David Sharp, F.R.S.; see pp. 145. 146. 
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were d i s tended t o t h r ee t i m e s t h e i r p rev ious size. H e t h e n 
t o o k one of these gorged ind iv idua l s , a n d placed i t a m o n g 
those t h a t had n o t been fed . T h e rep le te a n t was a t once 
explored by touches of t h e o t h e r a n t s a n d s u r r o u n d e d , a n d food 
was begged f r o m i t . I t r e sponded to t h e d e m a n d s by f e e d i n g 
a small specimen f r o m its m o u t h , a n d w h e n th i s l i t t le o n e h a d 
received a good supply, it in t u r n c o m m u n i c a t e d some thereof 
t o o the r s p e c i m e n s ; while t h e or ig ina l well-fed one also 
suppl ied others , a n d t h u s t h e food was speedily d i s t r i b u t e d . 
T h i s h a b i t of rece iv ing a n d g i v i n g food is of t h e g r e a t e s t 
i m p o r t a n c e in t he l i fe -h is tory of a n t s . " * I t a f fords t h e basis 
or s t a r t i n g - p o i n t of t h e k e e p i n g of aphides , t h e m a k i n g of 
slaves, t he cur ious d e v e l o p m e n t of honey-po t an t s , a n d in some 
cases t h e association w i t h a n t s of o the r insects . 

Some of these insects, of wh ich t h e r e a re many species 
b e l o n g i n g t o several orders , a re paras i t i c ; o thers appear t o be 
hos t i le , and yet a re able t o m a i n t a i n themselves in t h e nes t ; 
o the r s s imply live side by side wi th t h e a n t s , wh ich seem t o be 
n e i t h e r host i le n o r f r i e n d l y t o t h e m . I n some of these cases 
t h e biological purpose of t h e associa t ion is u n k n o w n , while in 
o the r s t h e a n t serves as a mode l which t h e associated insect 
mimics . T h u s in t h e nes t of a n I n d i a n a n t ( S i m a rufa-nigra) 
occur a small wasp a n d a spider which , to some ex ten t in f o r m 
a n d more marked ly in co lo ra t ion , m i m i c the i r hosts . " W h e r e -
ever you find th i s species in a n y n u m b e r s , " says M r . R o t h n e y , t 
" if you watch a f ew momen t s , you will see a m i m i c k i n g spider , 
Salticus, r u n n i n g a b o u t a m o n g t h e an t s , wh ich i t very closely 
resembles in appearance , m u c h m o r e so in l ife t h a n in set 
spec imens placed side by s ide ; I have seen n u m b e r s on t he 
m o s t f r i end ly f o o t i n g wi th t h e an t s , t h o u g h I have neve r seen 
t h e m en te r t he i r bur rows . . . . T h e y are , I should say, the 
only f r i e n d s t h e a n t has, w i th t h e excep t ion of a sand-wasp , a 
new species of Rhinopsis s ince descr ibed by M r . C a m e r o n , 
w h i c h also very closely mimics t h e a n t , a n d which , on first 

* Sharp, op. cit., p. 147. 
t G. A. J. Rothney, "Notes on Indian Ants," Trans. Ent. Soc., 1889, 

p. 354. 
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observing among the workers, I took to be the male." But 
there are some beetles which are not only tolerated, but fed 
by the ants with which they live. In the case of the genera 
Aiemeles and Lomechusa, which are always found in or near 
ants ' nests, the good offices are reciprocal, for the beetles 
" have patches of yellow hairs, and these secrete some substance 
with a flavour agreeable to the ants, which lick the beetles 
f rom time to time. On the other hand, the ants feed the 
beetles ; this they do by regurgi ta t ing food, a t the request of 
the beetle, on to their lower lip, f rom which it is then taken 
by the beetle. The beetles in many of their movements 
exactly resemble the ants , and their mode of requesting food, 
by stroking the ants in certain ways, is quite ant-like. So 

reciprocal is the fr iendship, t ha t if an ant is in want of food I 
the beetle will in its tu rn disgorge for the benefit of its host. . 
The young of the beetles are reared in the nests by the ants , 
who at tend to them as carefully as they do to their own young. 
T h e beetles are, however, f ond of the ants ' larvae as food, and, 
indeed, eat t hem to a very large e l t en t , even when their own 
young are receiving food f rom the ants. Wasmann (to whom 
we are indebted for most of our knowledge on this subject) 
seems to be of opinion t h a t the ants scarcely distinguish 
between the beetle l a m e and their own y o u n g ; one unfor tu -
na te result for the beetle follows f rom this, viz. t ha t in the 
pupal state the t rea tment t ha t is suitable for the an t l a m e 
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does n o t agree w i th t h e beet le larvae. T h e a n t s a r e in t h e 
h a b i t of d i g g i n g u p the i r own k ind , a n d l i f t i n g t h e m ou t a n d 
c l e a n i n g t h e m d u r i n g t he i r m e t a m o r p h o s i s : t h e y do th i s also 
wi th t h e beetle larvae, w i th f a t a l resu l t s ; so t h a t on ly t h o s e 
t h a t have t h e good f o r t u n e to be f o r g o t t e n by t h e a n t s c o m -
ple te t he i r d e v e l o p m e n t . " * 

Aphides , or p lant- l ice , yield to t he sol ic i ta t ions of a n t s , 
which s t roke t h e m with the i r antennae, by e m i t t i n g a d r o p of 
sweet a n d viscid secret ion, a n d it appears t h a t t h e caress of t h e 
a n t is t he n a t u r a l s t imu lus fo r t he emission of t h e d r o p . N o t 
only , however, do t h e a n t s go f o r t h in search of aph ides in 
t he i r n a t u r a l haun t s , t h e y b r ing t h e m t o t h e n e i g h b o u r h o o d of 
t h e nes t , a n d may even i m p o u n d t h e m by bu i ld ing a wall of 
e a r t h r o u n d and over t h e m . H u b e r s t a t ed t h a t a n t s col lected 
t h e eggs of t h e aph ides a n d t e n d e d t h e m in t he i r nes ts , a n d 
t h e accuracy of t h e observa t ion has been shown by L o r d 
A v e b u r y a n d o thers . " T h e aph id eggs are laid early in 
October , on t h e food p lan t of t h e insect . T h e y are of no d i rec t 
use to t h e an ts , ye t t hey are n o t le f t where t h e y are l a id , 
whe re they would be exposed to t h e sever i ty of t h e w e a t h e r 
a n d to i n n u m e r a b l e dangers , b u t b r o u g h t in to t he nes t s by t h e 
an t s , a n d t ended by t h e m wi th t h e u t m o s t care t h r o u g h t h e 
l ong win te r m o n t h s un t i l t he fo l lowing M a r c h , w h e n t h e y o u n g 
ones a re b r o u g h t o u t a n d aga in placed on t h e y o u n g shoots of 
t h e d a i s y . " ! D r . McCook no t iced t h a t an t s , r e t u r n i n g f r o m 
the t rees on which aphides abounded , f ed o thers nea r t he nests , 
a n d he r ega rded th i s as a case of d ivis ion of l abour , t h e 
f o r a g e r s ob t a in ing food f o r t h e nurses which r ema ined in or 
near t h e nes t . 

A f u r t h e r divis ion of labour , car r ied to l eng ths wh ich seem 
a lmos t absurd , is f o u n d in the honey-po t a n t of t h e U n i t e d 
S ta t e s a n d Mexico. T h e ju ice on w h i c h these a n t s feed is 
ob ta ined f r o m an oak-gal l . F o r a g e r s go f o r t h a t n i g h t a n d 
r e t u r n d is tended w i th t h e sweet fluid, a n d , h a v i n g fed t h e 

* Sharp, op. cit., p. 226. 
f Lord Avebury (Sir John Lubbock), quoted in Romanes' " Animal 

Intelligence," pp. 62, 63. 
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ordinary workers in the nest, apparently discharge the balance 
of their store into living honey-pots, which remain in the nest 
and preserve the food till i t 
may be required by the mem-
bers of the community. Thei r 
abdomens are enormously dis-
tended, they never leave the 
nest, and they seem to form 
a distinct caste, whose func t ion 
it is to passively accumulate 
stores of reserve food for the F i g < 26.-Honey-pot Ant. 
community. Curiously enough 
the same peculiar social arrangement is found in different 
genera living as far apart as Mexico, Australia, and South 
Africa. 

There is no doubt tha t in some cases the division of labour 
is not restricted to the individuals of the same species, but tha t 
other species are introduced into the nest to perform certain 
func t ions—thus giving rise to t he so-called slavery among 
ants. This is carried to an extreme in the European species 
Formica rufescens, the males and queens of which do 11a work, 
while t he sole funct ion of the workers is to capture slaves of 
the smaller species Formica fusca. I n association with this 
specialized mode of instinctive behaviour, " even their bodily 
s t ructure has undergone a change ; their mandibles have lost 
their teeth, and have become mere nippers, deadly weapons 
indeed, but useless except in war. They have lost the greater 
part of their instincts : their a r t—tha t is, the power of building ; 
their domestic habi ts—for they take no care of their own young, 
all this being done by the slaves ; their indust ry—they take no 
par t in providing the daily supplies ; if the colony changes the 
si tuat ion of its nest, the masters are all carried by the slaves to 
the new one ; nay, they have even lost the habit of feeding. . . . 
I have had a nest of this species under observation for a 
long time, but never saw one of the masters feeding. I have 
kept isolated specimens for weeks, by giving them a slave fo r 
an hour or two a day to clean and feed them, and under these 
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circumstances they remained in perfect health, while, bu t for 
the slaves, they would have perished in two or three days." * 

In this matter, we have in different species successive stages 
in the development of the instinctive behaviour which is thus 
carried so far in Formica rufescens. Our English ants , of the 
species Formica sanguinea, have fewer slaves and are less 
dependent on them ; they can feed and forage for themselves, 
and dur ing migrat ion carry their slaves—which are of the 
same species as in the other case—instead of being carried by 
them. In the nests of the common wood ant or horse an t 
(Formica rufa) there are occasionally a few slaves. Lord Ave-
bury thinks it likely t h a t they are developed f rom larva3 or 
pupas, originally taken for food, which have by chance come to 
matur i ty in the nest of their captors. 

But one more incident in the social life of ants can here be 
noticed—though many others could be given did space permit. 
The leaf-cutting ants of America fo rm paths f rom their nests 
to suitable trees, f rom which to obtain the small coin-like leaf 
f ragments , which they carry in the mandibles, and hence have 
gained the name of umbrella or parasol ants . These paths are 
sometimes underground ; and Mr. McCook measured one which 
ran at a depth of some 18 inches beneath the surface for 
448 feet, and was then continued for another 185 feet to the 
tree which the ants were str ipping. T h e whole path was in an 
almost perfect s t ra ight line f rom nest t o tree. T h e leaf 
f ragments are stored in large quanti t ies in the nest, and it was 
long a mat ter of uncertainty for what purpose they were 
collected. The problem was solved by Alfred Moller, who 
found tha t the leaves, which are subdivided and masticated by 
a special set of workers within the nest, fo rm the appropriate 
material in which the threads of a f u n g u s ramify and flourish. 
This fungus is tended by the ants wi th great care, and is made 
to produce a specially modified fo rm of growth, not found 
under other circumstances, in the fo rm of whi te aggregations, 
termed by Moller " Kohlrabi clumps." These form the 
principal food of the ants ; and the spongy mass of earth and 

* Lord Avebury (Sir Jolm Lubbock), " Scientific Lectures," pp. 78, 79. 
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leaves is called t h e f u n g u s g a r d e n . " If a nesfc be b r o k e n in to 
a n d t he f u n g u s g a r d e n sca t t e red , t h e a n t s collect i t as quickly as 
possible, especially t h e y o u n g e r par t s , t a k i n g as m u c h t roub le 
over it as over t h e larvae. T h e y also cover i t u p a g a i n as soon 
as possible t o p ro t ec t it f r o m t h e l i g h t . " * 

Aga in , it m a y b e asked wi th r ega rd to t h e social l i fe of a n t s 
as w i t h respect to t h a t of b e e s — H o w f a r is t he i r complex 
behav iour ins t inc t ive ? H o w f a r is i t due to im i t a t i on ? W h a t 
p a r t does in te l l igence p lay , a n d u n d e r w h a t cond i t ions of 
acquis i t ion ? I s reason, in t h e res t r ic ted sense of t h e word, a 
f a c t o r in t h e d e v e l o p m e n t of the behav iou r ? I c a n n o t answer 
these ques t ions , a n d a m of o p i n i o n t h a t m u c h deta i led observa-
t ion is yet needed be fore we can do m u c h m o r e t h a n speculate 
in t he m a t t e r . M u c h indeed has been done, b u t ye t more 
r ema ins fo r f u t u r e inves t iga t ion . 

T h e cond i t i ons u n d e r wh ich m u c h of t h e behav iour is 
car r ied ou t seem to ind ica te s t r o n g in s t inc t ive tendencies 
wh ich give a n he red i t a ry t r e n d t o t h e d i rec t ion which the 
social behav iou r takes . D r . Be the , f indeed , goes so f a r as to 
r e g a r d t h e b e h a v i o u r as a lmos t en t i re ly ins t inc t ive , a f fo rd ing 
l i t t le evidence of t h a t modi f i ab i l i ty of reac t ions which indi-
ca tes in te l l igen t gu idance . H e shows as t h e resul t of ca re fu l 
expe r imen t t h a t t he b e h a v i o u r of a n t s t o f r i e n d s a n d enemies 
a re d i rec t reac t ions t o smell . E n e m i e s washed w i t h t h e excre-
t i ons of m e m b e r s of t he nes t a re t r ea t ed as f r i ends , n o t w i t h -
s t a n d i n g the i r d i f f e ren t colour , size, a n d genera l appearance . 
By scent , too , t h e y fol low t h e lead of o t h e r s a n d re t race the i r 
way to t h e nes t ; th i s , he says, is n o t t h e resul t of a m e n t a l 
process, b u t is t h e r eac t ion of a compl ica ted reflex mechan i sm. 
As t h e ou t come of ca re fu l observa t ion , D r . Be the ' s conclusions 
a re of g r e a t va lue a n d in te res t . B u t he seems to go too f a r 
in d e n y i n g to a n t s any power of i n t e l l i g e n t a c c o m m o d a t i o n to 
c i r cums tances . If we a d m i t in te l l igence , t h e n t h e f ac t t h a t 

* Nature, vol. xlvii., p. 393 (Aug., 1893), where A. Moller's 
investigations are described by J. C. AVillis. 

f A. Bethe, " Diirfen wir den Ameisen und Bienen psychische Quali-
taten Zuschreiben," Pfliiger's Arcliivlxx., 1S98. 
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t h e insec ts c o m e f o r t h in t h e m i d s t of a c o m m u n i t y in f u l l 
social ac t iv i ty wou ld t e n d to t h e imi t a t ive or in te l l igen t acqui -
s i t ion of l ike m o d e s of p rocedure . I t is difficult t o d i s t i ngu i sh 
t h e sha re t a k e n b y these t w o f a c t o r s which m a y well co-
operate . A n d if n a t u r a l se lect ion is exercis ing i ts in f luence 
t h r o u g h t h e e l i m i n a t i o n of those w h i c h do n o t f a l l i n t o l ine 
in social behav iou r , t h e r e would be ample o p p o r t u n i t y f o r t h e 
surv iva l of c o i n c i d e n t v a r i a t i o n s . * If one m a y be a l lowed t o 
specula te , i t seems p robab le t h a t t h e i n t e r ac t ion of i n s t i n c t 
a n d in te l l igence will be f o u n d w i t h f u l l e r knowledge t o suffice 
fo r t h e exp lana t ion of t he fac t s , w i t h o u t cal l ing in t h e k n o w n 
b u t h e r e i m p r o b a b l e fac to r of r a t i ona l i t y or a n y f ac to r s u n -
k n o w n elsewhere in psychology. 

Some i n t e r e s t i n g obse rva t ions of L o r d A v e b u r y ' s a re some-
t imes q u o t e d as ev idence t h a t a n t s a re l a ck ing in in te l l igence , 
b u t (if we accep t t h e d i s t inc t ion a l ready d r a w n f ) t h e y seem 
r a t h e r t o show t h e lack of reason . " I placed f o o d , " h e says, J 
" in a porce la in cup , on a slip of g lass su r rounded by water , 
b u t accessible t o t h e a n t s by a b r idge , cons is t ing of a s t r i p of 
paper t w o - t h i r d s of a n i n c h l o n g a n d one- t l i i rd wide. H a v i n g 
t h e n p u t a n a n t (Formica nigra) f r o m one of my nes t s t o th i s 
food , she began c a r r y i n g i t off, a n d by degrees a n u m b e r of. 
f r i e n d s came t o he lp her . W h e n a b o u t twenty- f ive a n t s were 
so e n g a g e d , I m o v e d t h e l i t t le p a p e r b r i d g e s l ight ly , so as t o 
leave a c h a s m j u s t so wide t h a t t h e a n t s could n o t r each 
across . T h e y came t o t h e edge a n d t r i ed h a r d t o ge t over, 
b u t i t d id n o t occur t o t h e m to p u s h t h e paper b r idge , t h o u g h 
t he d i s t a n c e was only a b o u t o n e - t h i r d of an inch, a n d t h e y 
m i g h t easily h a v e done so. A f t e r t r y i n g fo r a b o u t a q u a r t e r 
of a n h o u r t h e y gave u p t h e a t t e m p t a n d r e t u r n e d home . 
T h i s I r e p e a t e d several t imes . T h e n , t h i n k i n g t h a t paper 
was a s u b s t a n c e to wh ich t h e y were n o t accus tomed , I t r ied 
t h e s ame wi th a b i t of s t r aw one i n c h l o n g a n d one -e igh th of 
a n i n c h wide. T h e resu l t was t h e same. Aga in , I placed 
par t ic les of f o o d close to a n d d i rec t ly over t h e nes t , b u t 

* See p. 37. t Supra, p. 138. 
x " Scientific Lectures," pp. 80-82. 

http://rcin.org.pl



connected with it only by a passage several fee t in l eng th . 
Under these circumstances it would be obviously a saving of 
t ime and labour to d rop the food on to the nest, or at any ra te 
to spr ing down with it , so as to save one journey. B u t t h o u g h 
I have f requent ly t r ied t h e experiment , my ants never adopted 
ei ther of these courses. I a r ranged mat ters so t h a t t h e glass 
on which the food was placed was only raised one- thi rd of an 
inch above the nest . T h e an t s t r ied to reach down, and t h e 
distance was so small t h a t occasionally, if ano the r an t passed 
undernea th just as one was reaching down, t h e upper one 
could step on to its back, and so descend ; b u t th i s only 
happened accidentally, and they did not t h i n k of t h r o w i n g the 
particles down, nor , which surprised me very much , would 
they j u m p down themselves. I t hen placed a heap of mould 
close to the glass, b u t jus t so fa r t h a t they could no t reach 
across. I t would have been qui te easy fo r any an t , by mov ing 
a particle of ear th for a qua r t e r of an inch, to have made a 
bridge by which the food m i g h t have been reached, b u t this 
simple expedient did not occur to t l iem." 

Now, when we remember t h a t t he method of intel l igence is 
to profit by chance experience, while t h e me thod of reason is, 
wi th fores ight and in ten t ion , to adapt means to ends, we shall 
see t h a t to move a straw even a quar te r of an inch, or to make 
a bridge wi th particles of mould , would require ra t iona l and 
no t merely intel l igent powers. Chance experience would no t 
supply the necessary da ta t o be utilized by intell igence when 
repet i t ion had established an association in the conscious 
s i tuat ion. Gran t ing t h a t t h e an ts were intel l igent bu t no t 
ra t ional , they could not be expected to overcome t h e difficulties, 
simple as they seem to us, which L o r d Avebury placed in thei r 
pa th . H a d they been overcome the fac t would be more difficult 
to explain t h a n the use of a s tone tool by the sand wasp, since 
th is could more readily be h i t upon by chance experience. 
A n d wha t these valuable experiments , of which k ind more 
are needed, seem to show is, t h a t t he an t , probably the most 
intel l igent of all insects, has no claim to be regarded as a 
ra t ional being. 
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I V . — A N I M A L TRADITION 

I n t h a t i n t e r a c t i o n be tween ins t inc t a n d in te l l igence wh ich , 
w h e n f u r t h e r de ta i led w o r k has s i f t ed a n d pur i f ied our k n o w -
ledge of t h e psychology of a n i m a l communi t i e s , m a y p r o v e 
suff ic ient t o accoun t f o r t h e wel l-establ ished fac t s , a n i m a l 
t r a d i t i o n will p r o b a b l y h a v e t o be recognized as of no l i t t l e 
impor t ance . W h e n a newly e m e r g i n g a n t or bee, or a y o u n g 
b i r d or m a m m a l is b o r n i n t o a c o m m u n i t y where ce r t a in m o d e s 
of b e h a v i o u r a r e a l ready in f u l l swing , a n imi ta t ive t e n d e n c y 
of t h e fo l low-my- leader type m a y lead i t t o fa l l in l ine w i t h 
t h e t r a d i t i o n a l h a b i t s . I t is sa id t h a t y o u n g a n t s fol low t h e 
older workers a b o u t t h e nes t , a n d are " t r a i n e d to a k n o w l e d g e 
of domes t ic du t i e s , especially in t he case of larvae." On t h e 
o t h e r h a n d , we h a v e seen t h a t , in ce r t a in observed cases, t h e 
queen a n t is t h e so l i ta ry s t a r t i n g - p o i n t of a new c o m m u n i t y , 
a n d t h a t t h e d iv is ion of l a b o u r fol lows wi th t h e inc reas ing 
n u m b e r s of t h e newly f o r m e d social g r o u p ; so t h a t , in such 
cases, w h a t e v e r p a r t t r a d i t i o n m a y play in t h e la te r phases of 
social l ife, i t c a n n o t a f fo rd a sufficient a ccoun t of t he d iv is ion 
of l abou r in t h e ear l ier h i s t o r y of t he c o m m u n i t y . W e need, 
however , f u l l e r i n f o r m a t i o n conce rn ing t h e c o n t i n u e d l ife-
l i is tory of such c o m m u n i t i e s u n d e r n a t u r a l condi t ions , a n d as 
t o how f a r t h e y r e m a i n se l f -conta ined w i t h o u t any incorpora -
t i o n of o lder m e m b e r s f r o m a d j o i n i n g nests . I n t h e case of 
bees, whe re t h e old queen d e p a r t s w i t h a swarm, t he r e m a y be 
g rea te r c o n t i n u i t y of t r a d i t i o n . B u t how1 f a r th i s is a necessary 
f a c t o r in social d e v e l o p m e n t is a t p r e sen t a m a t t e r of con-
jec ture . I n t h e h e r d of m a m m a l s a n d t he flock of b i rds , a n d 
i n all t h e f a m i l y a n d social l i fe in these classes of an imals , t he 
example of elders, w i t h o u t a n y imi t a t i on of t he h i g h e r reflect ive 
type , c a n scarcely be w i t h o u t i ts inf luence on t h e behav iou r of 
t h e y o u n g wh ich , one would suppose , would t end t o fal l in wi th 
t h e ways w h i c h h a d become t r a d i t i o n a l i n t he species. P r o -
fessor Wes ley Mil ls tells us t h a t a m o n g r e l pup , whose psychical 
d e v e l o p m e n t h e ca re fu l ly wa tched , showed " e x t r a o r d i n a r i l y 
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rapid progress when he was in t roduced to t h e society of 
o ther dogs, and was t h u s subjected to the influence of canine 
t rad i t ion . 

How far th is influence extends in an imal commun i t i e s— 
how far it is ei ther a necessary or even an i m p o r t a n t con-
t r ibu tory fac tor in the development of certain modes of 
behaviour—is a t present in large degree a ma t t e r of specula-
t ion. And the only just if icat ion for speculation in science is 
t h a t it may open our eyes to modes of influence t h e r ange and 
l imits of whose effects may be submit ted to the touchs tone of 
careful observation, and, if possible, experiment . I n th i s 
instance i t is ra ther t he indefiniteness of t h e evidence before 
us t han its absence t h a t s tands in the way of any profi table 
discussion of the problem f r o m the evident ia l po in t of view. 
And th is indefini teness is par t ly due to the fac t t h a t t h e need 
of observation is no t realized, because this fac tor in animal 
behaviour has no t been dist inguished with sufficient clearness. 
I t is wor th while, therefore , t o devote a short space to a con-
siderat ion of t he re la t ion of th is t rad i t ion to ins t inc t a n d 
intelligence wi th a view to the focussing of observat ion on t h e 
facts by which it may be f u r t h e r elucidated. 

I n the first place, it is probable t h a t , as in o ther modes of 
animal behaviour , t rad i t iona l procedure is f o u n d e d on an 
inst inct ive basis. Th i s mus t be an imi ta t ive tendency of t he 
broad follow-my-leader type indicated in the first section of 
th is chapter . A n d this would afford wide ins t inct ive founda -
tions, which would owe the i r heredi tary character to t h e fac t 
t h a t , under na tu ra l selection, those individuals in the com-
mun i ty would survive which fell into line wi th the adapt ive 
behaviour of thei r companions, while those which fai led in 
th is respect would be el iminated as more or less isolated out-
siders, s t and ing apar t f r om the social life. I n i l lustrat ion we 
may take a hypothet ical case, founded, however, upon observa-
t ion . T h e Rev. S. J . W h i t m e e , a missionary in Samoa, believes! 
t h a t the tooth-bil led pigeon of these islands (Didunculm 
strigirostris) " has probably been f r i gh t ened when roost ing, or 
du r ing incubat ion, by a t tacks of cats, and has sought safe ty 
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in t he t rees . L e a r n i n g , f r o m f r e q u e n t r epe t i t i on of t h e f r i g h t , 
t h a t t h e g r o u n d is a d a n g e r o u s place, i t has acqu i r ed the hab i t 
of bu i ld ing , roos t i ng , a n d f e e d i n g on t he h igh t rees ; a n d th is 
hab i t is now o p e r a t i n g f o r t h e preserva t ion of t h i s i n t e re s t ing 
b i rd , which a f ew years ago was a lmos t e x t i n c t . " * N o w , i n 
t h i s case, t h e y o u n g b i r d s wh ich fol lowed t h e lead of those 
who , u n d e r experience, h a d acqui red t h e hab i t , would s t and a 
b e t t e r chance of su rv iva l t h a n those who, f a i l i n g to do so, were 
c a u g h t n a p p i n g on t h e g r o u n d . I n f u r t h e r i l lus t ra t ion , we 
may t a k e t h e case of t w o species of r a t s f o u n d by M r . C. M. 
W o o d f o r d on one of t h e So lomon Is lands . These two species 
a re r ega rded by M r . Oldfield T h o m a s as s l ight ly a l tered 
descendants of one p a r e n t species, w i th a d a p t a t i o n s d u e to 
t he f a c t t h a t , of t h i s or ig inal species, some have adopted a 
te r res t r ia l , o the r s a n a rborea l l i fe . T h u s Mus rex l ives in 
trees, has b r o a d foo tpads , a n d a l o n g rasp-l ike, p robab ly semi-
prehensi le ta i l ; whi le Mus imperator l ives on t he g r o u n d , has 
smal ler pads , a n d a shor t s m o o t h ta i l . H o w f a r t h e d i f fe ren t 
modes of behav iou r in t h e t w o species may h a v e been fostered 
by t he inf luence of t r a d i t i o n we do n o t know ; b u t i t is no t 
improbab le t h a t such a n inf luence would be a co-opera t ing 
f ac to r in t h e process of segrega t ion , a n d t h a t in t h e course of 
t i m e each f o r m has been a d a p t e d to i ts special e n v i r o n m e n t 
t h r o u g h t h e e l imina t ion of those ind iv idua l s which were no t 
in h a r m o n y w i t h t h e condi t ions of t h e i r l ife. 

Such a c a s e — a d m i t t e d l y hypo the t i ca l in t h e i n t e rp re t a t i on 
p u t u p o n t h e f a c t s — m a y he lp us t o see how t h e general 
ins t inc t ive fo l low-my- leader t endency m i g h t become specialized 
in ce r t a in essent ia l l ines of rac ia l behav iour , a n d how, under 
n a t u r a l select ion, co inc ident va r i a t ions in t he l ine of t r ad i t iona l 
ac ts m i g h t become m o r e a n d m o r e def ini te ly inhe r i t ed as. a t 
first, s t r o n g ins t inc t ive tendencies , a n d eventua l ly more stereo-
typed modes of ins t inc t ive behav iou r . T h i s , indeed, may 
h a v e been the m o d e of o r ig in of some of t h e social ins t inc ts . 

R e v e r t i n g , however , t o t h e s tage where t h e genera l ins t inc-
t ive fo l low-my-leader t endency is only pa r t ly or incompletely 
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http://rcin.org.pl



specialized a long p a r t i c u l a r l ines of behav iour , we shou ld 
h a v e a t th i s s tage ce r t a in h e r e d i t a r y t r e n d s of ac t ion , depen -
d e n t on s t imul i a f fo rded by t h e behav iou r of o thers , b u t 
need ing , fo r t he i r g u i d a n c e t o f iner issues a n d m o r e a d e q u a t e 
a n d h igh ly pe r f ec t ed p e r f o r m a n c e , t h e play of inte l l igence a n d 
t h e sa t i s fac t ion of n a s c e n t social impulses. I n t h e economy of 
t h e h ive or t h e nest t h e r e are, n o d o u b t , i n s t i n c t i v e t endenc ies 
a n d p r e d i s p o s i t i o n s ; b u t t h e r e is also s o m e t h i n g more t h a n 
organ ic he red i ty w i t h i ts t r a n s m i t t e d modes of b e h a v i o u r 
ana logous to t h e i n h e r i t e d f o r m a n d s t r u c t u r e of t h e body or 
i t s p a r t s . Consciousness exer ts a g u i d i n g inf luence. T h e 
insect is n o t i n d e p e n d e n t of experience, b u t is capable of 
p ro f i t i ng by t h e t e a c h i n g s of t h a t fe r t i l e m o t h e r of all in te l l i -
g e n t b e h a v i o u r . I t is unnecessary , however , t o insist on t h e 
f a c t t h a t such insects a re s o m e t h i n g m o r e t h a n ins t inc t ive 
a u t o m a t a , b u t a re g u i d e d in t he i r behav iour by t h e resul ts of 
exper ience. M a n y ca r e fu l observers lay stress u p o n t h i s ; i f , 
indeed , they do n o t go f u r t h e r a n d c la im fo r t h e social insect 
t h e h ighe r r a t i o n a l f acu l ty . " W h e n we see , " says L o r d 
A v e b u r y , * " a n an t -h i l l t e n a n t e d by t h o u s a n d s of i ndus t r ious 
i n h a b i t a n t s , excava t ing chamber s , f o r m i n g t u n n e l s , m a k i n g 
roads , g u a r d i n g t h e i r home , g a t h e r i n g f o o d , f e ed ing the y o u n g , 
t e n d i n g t he i r domes t i c an ima l s—each one fu l f i l l ing i ts du t i e s 
indus t r ious ly , a n d w i t h o u t c o n f u s i o n — i t is diff icul t a l t oge the r 
t o d e n y to t h e m t h e g i f t of reason ; a n d t h e p reced ing 
obse rva t ions t e n d to conf i rm t h e op in ion t h a t t he i r m e n t a l 
powers d i f fe r f r o m those of m a n , no t so m u c h in k ind as in 
deg ree . " 

If t h e t e r m " reason " be here accepted in t h e broad sense, 
a n d n o t in t h e n a r r o w e r sense before ind ica ted , th i s passage 
will p robab ly be endorsed by t he m a j o r i t y of those who have 
pa id a n y a t t e n t i o n t o t h e sub jec t ; save t h a t those who r e g a r d 
" r e a s o n , " in the more res t r ic ted accep ta t ion of t he t e r m , as 
ou t s ide any scheme of evolu t ion , may claim t h a t th is does con-
s t i t u t e a d i f fe rence in k i n d a n d n o t mere ly in degree. I n 
a n y case t he passage expresses t he convic t ion of a close a n d 

* "Scientific Lectures," 2nd edit., p. 140. 
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singularly unprejudiced observer, tha t the doiugs of an t s in-
volve conscious guidance in the l ight of experience individual ly 
acquired. 

And yet the behaviour of di f ferent species of an ts , each 
a f t e r its k ind , is r emarkab ly cons tan t—so cons tan t t ha t , t o 
use the words of D r . P e c k h a m in another connect ion, it is 
characterist ic of t h e species, and would be an impor tan t pa r t 
of any definit ion of t he insect based upon its habi ts . And 
some pa r t of this constancy may be due to t rad i t ion , t h o u g h 
much of it may result f r o m s t rong inst inct ive tendencies which 
intell igence guides to similar ends, because t h e condi t ions are 
similar in successive generat ions of social insects. 

F r o m the point of view of observation, however, it is par-
t icularly difficult to dis t inguish the par t played by t r ad i t ion as 
a psychological influence f r o m t h a t played by wha t we have 
above described as inst inct ive imitat ion. I n our s tudy of o ther 
modes of inst inct ive behaviour we can isolate an individual , or 
g r o u p of young individuals, and observe how fa r cer ta in acts 
are performed prior to any experience. T h u s chicks behave in 
cer ta in inst inctive ways under condit ions which preclude thei r 
learning f r o m the hen or other older birds—so t h a t t rad i t ion 
cannot be operative. B u t where social behaviour is concerned, 
such methods of observation are necessarily excluded—save in 
such cases as tha t of the incipient communi ty of an ts . F o r if 
cer tain inst inct ive acts require for their due per formance the 
s t imulus of t he like per formance in others, what is this bu t a 
f o r m of inst inctive t rad i t ion ; and how are we to dis t inguish it 
f r o m intell igent t rad i t ion , where a psychological factor has 
f reer play and exercises guidance over the performance ? I n 
t h e present s tate of our knowledge we can do no more than 
suggest , as no t improbable, t ha t t radi t ion passes t h r o u g h three 
phases : t he first in which it is inst inct ive ; t he second in 
which it becomes intel l igent t h r o u g h the sat isfact ion which the 
due performance of t radi t ional acts arouses in consciousness ; 
and the th i rd in which, a t any ra te in man, it takes on a 
rat ional fo rm, and is made to accord with an ideal scheme, the 
product of conceptual t h o u g h t and of reflection on da ta which 
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have been genera l i zed a n d considered in the i r d u e r e l a t ionsh ips 
to t h e scheme which t akes def in i te f o r m in t he m i n d . W h e t h e r 
in t h e social c o m m u n i t i e s of insects or those of beavers , a m o n g 
m a m m a l s , or rooks a m o n g b i rds , t r a d i t i o n h a s b e g u n to pass 
i n to t h e t h i r d or r a t i o n a l s tage, we do no t k n o w . I t m a y be 
so, b u t p r o b a b l y t h e d e v e l o p m e n t a long the se l ines has n o t 
been ca r r i ed f a r . P r e s u m a b l y in t he a n t , r ook , a n d beave r 
a n y t h i n g l ike a n ideal scheme of t h o u g h t based on ref lect ion, if 
i t exist , is as ye t exceedingly indef ini te . 

B u t even suppos ing t h a t no a n i m a l has yet r isen b e y o n d 
t h e second or in te l l igen t s tage, it is none t h e less i m p o r t a n t 
to realize t h a t we have here, in an ima l life, t h e f o u n d a t i o n s on 
w rhich m a y be raised w h a t may, pe rhaps , be r e g a r d e d as one 
of t h e cha rac te r i s t i c f e a t u r e s of h u m a n progress . T h i s charac -
te r i s t ic is t h e t r a n s f e r e n c e of evolu t ion f r o m t h e o r g a n i s m t o 
t h e e n v i r o n m e n t h a n d e d on f r o m gene ra t i on to gene ra t i on . 
T h u s m a n , " ava i l ing himself of t r ad i t i on , is able t o seize u p o n 
t h e a c q u i r e m e n t s of his ances tors a t t h e p o i n t where t h e y l e f t 
t h e m . " * T h u s " h e has slowly accumula t ed a n d o rgan ized 
t h e exper ience wh ich is a lmost wholly lost w i t h t he cessat ion 
of i n d i v i d u a l l i fe in o t h e r an ima l s . " f R u t h e is able t o do 
so t h r o u g h t h e ex tens ion , ref in ing , a n d fixing of t h a t i n s t i n c t i v e 
a n d i n t e l l i gen t t r a d i t i o n which beg ins t o t a k e f o r m in a n i m a l 
c o m m u n i t i e s . 

V . — T H E EVOLUTION OP SOCIAL BEHAVIOUR 

" A n i m a l s of m a n y k i n d s , " said D a r w i n , J " a r e s o c i a l ; 
every one m u s t have not iced how miserab le horses, dogs , 
sheep , etc . , a re w h e n separa ted f r o m t h e i r compan ions . T h e 
m o s t c o m m o n m u t u a l service in t h e h igher an ima l s is t o w a r n 
one a n o t h e r of d a n g e r . E v e r y s p o r t s m a n knows how diff icul t 

* Weismann, " Essays," vol. ii., p. 50. 
t Huxley, " Collected Essays," Vol. vii., p. 155. 
t "The Descent of Man," vol. i. p. 853, 2nd Ed., 1888. The quotations 

from Darwin in this paragraph and that which follows are somewhat con-
densed by a few omissions. 
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it is to approach animals in a herd or troop. Wild horses and 
catt le do not, I believe, make any danger - s igna l ; b u t t he 
a t t i tude of any one of t h e m who first discovers an enemy 
warns the others. Rabbi t s s t amp loudly on the ground wi th 
the i r hind feet as a s i gna l ; sheep and chamois do the same 
wi th thei r fore feet , u t t e r i ng likewise a whistle. Many birds 
and some mammals post sentinels. T h e leader of a t roop of 
monkeys acts as such, and u t t e r s cries expressive bo th of 
danger and of safety. Social animals perform many li t t le 
services for each other : horses nibble, and cows lick each 
o t h e r ; monkeys search each other fo r external parasites, and 
are said to remove thorns and burrs . Social animals mutual ly 
defend each other. Bull bisons in N o r t h America, when the re 
is danger drives the cows and calves into the middle of the 
herd, whilst they defend the outside. Among baboons t h e old 
males come forward to t h e a t tack . Wolves h u n t in p a c k s ; 
and pelicans fish in concert . 

" I t has of ten been assumed." cont inues Darwin , " t h a t 
animals were in the first place rendered social, and t h a t they 
feel as a consequence uncomfor table when separated f r o m each 
other , and comfor table whilst toge the r ; bu t it is a more pro-
bable view t h a t these sensations were first developed, in order 
t h a t those animals which would profit by l iving in society 
should be induced to live together , in t he same manner as t he 
sense of hunger and the pleasure of eat ing were, no doubt , first 
acquired in order to induce animals to eat. T h e feel ing of 
pleasure f rom society is probably an extension of t he parenta l 
and filial affections, since the social inst inct seems to be 
developed by the young remain ing long with their parents ; 
and th is extension may be a t t r ibu ted in par t to habi t , bu t 
chiefly to na tu ra l selection. W i t h those animals which were 
benefited by l iving in close association, the individuals which 
took the greatest pleasure in society would best escape various 
dangers ; while those which cared least for their comrades, and 
lived solitary, wTould perish in greater numbers . I n however 
complex a manne r the feeling of sympathy may have originated, 
as it is one of h igh importance to all those animals which aid 
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and de fend one a n o t h e r , it will have been increased t h r o u g h 
n a t u r a l select ion ; fo r those commun i t i e s wh ich inc luded t h e 
grea tes t n u m b e r of t he mos t sympa the t i c m e m b e r s would 
flourish best , a n d rear t he g rea t e s t n u m b e r of o f f s p r i n g . " 

I t is imposs ible to improve u p o n th i s p i t h y descr ip t ion 
of t h e sa l ient f ac t s , a n d terse exp lana t ion in t e r m s of t h e 
hypothesis of n a t u r a l select ion. ID may, pe rhaps , be u r g e d 
t h a t , on th i s hypothes i s , t h e or ig in of t he social s ta te , t h r o u g h 
a biological assoc ia t ion of ind iv idua l s , p robab ly ne i the r p re -
ceded nor fol lowed t h e d e v e l o p m e n t of a psychical b o n d a r i s ing 
f r o m the sense of sa t i s fac t ion a n d c o m f o r t a f fo rded by social 
l ife, b u t t h a t b o t h o r ig ina t ed pari passu. If t h e l inkage was 
p r imar i ly ins t inc t ive , i t s in te l l igen t c o n t i n u a n c e could only be 
effected t h r o u g h t h e pleasure social behav iou r ca r r i ed wi th i t , 
and t h e d i s c o m f o r t of separa t ion f r o m t h e c o m m u n i t y . N o 
ins t inc t ive ac ts would be pers i s ten t ly r epea t ed , u n d e r t h e 
gu idance of ind iv idua l exper ience , if t h a t exper ience p roved 
b i t t e r a n d no t sweet . A n a n i m a l wi th t h w a r t e d ins t inc t s is 
one w i th unsa t i s f ied impulses ; its biological a n d its psycho-
logical t endenc ies a re al ike unfu l f i l l ed . W h a t D a r w i n saw 
a n d wished t o enforce , however , was t h a t t h e psychical l ink of 
conscious sa t i s fac t ion was a necessary p re requ is i t e of t h e con-
t i n u a n c e a n d f u r t h e r evolu t ion of sociabil i ty ; a n d t h a t w i thou t 
t he i n t e g r a t i n g bonds of s y m p a t h y any a d v a n c e of social 
deve lopment was impossible . 

I n two able a n d in t e r e s t i ng ar t ic les in t h e Nineteenth 
Century review,'" on " M u t u a l A i d a m o n g A n i m a l s , " P r ince 
K r o p o t k i n e gives a u se fu l a n d suff ic ient ly de ta i led s u m m a r y of 
t h e chief f a c t s c o n c e r n i n g t he social r e la t ionsh ips which have 
been observed i n the a n i m a l k i n g d o m — i n c l u d i n g , perhaps , 
some r a t h e r apocrypha l in s t ances ,—and comba t s Hux ley ' s s ta te -
m e n t t t h a t , " beyond t h e l imi ted a n d t e m p o r a r y re la t ions of 
the fami ly , t h e Hobbes ian war of each aga ins t all is t he n o r m a l 
s ta te of exis tence " a m o n g an imals a n d p r i m i t i v e m e n . " L i f e 

* Vol. xxviii., Sept. and Nov., 1800, pp. 337-354, 699-719. 
f Nineteenth Century, Feb., 1888, p. 165. " Collected Essays," vol. is., 
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in societies," says P r i n c e K r o p o t k i n e , " is no except ion in t h e 
a n i m a l wor ld . I t is t h e rule , t h e law of n a t u r e , a n d i t reaches 
i ts fu l l e s t d e v e l o p m e n t wi th t h e h i g h e r ve r t eb ra t e s . T h o s e 
species which live so l i ta ry , or in small fami l ies only, are re -
la t ively few, a n d the i r n u m b e r s a re l i m i t e d . " * " L i f e in 
societies enables t h e feebles t insects , t h e feebles t b i rds , a n d 
t h e feeblest m a m m a l s t o resis t , or t o p ro t ec t themse lves f r o m , 
t h e most t e r r i b l e b i rds a n d beas ts of prey ; it p e r m i t s longevi ty ; 
i t enables t h e species to rea r i t s p rogeny w i th t h e least was te 
of energy , a n d to m a i n t a i n i ts n u m b e r s , a lbei t w i t h a very 
slow b i r t h - r a t e ; i t enables t h e g rega r ious an imals t o m i g r a t e 
in search of n e w abodes . T h e r e f o r e , whi le fu l ly a d m i t t i n g 
t h a t force , swi f tness , p ro t ec t i ve colours , c u n n i n g n e s s , a n d 
e n d u r a n c e to h u n g e r a n d cold, which are m e n t i o n e d by D a r w i n 
a n d Wal lace , a re so m a n y qual i t ies m a k i n g t h e ind iv idua l o r 
t he species t h e f i t t es t u n d e r ce r t a in c i rcumstances , we m a i n t a i n 
t h a t u n d e r any c i r cums tances sociabil i ty is t h e g r e a t e s t 
a d v a n t a g e in t h e s t r ugg l e fo r l i fe . . . . T h e f i t tes t are t h u s 
t h e mos t sociable an imals , a n d sociabil i ty appears as t h e chief 
f a c to r in evo lu t i on , b o t h d i rec t ly , by secur ing t h e wel l -being 
of t h e species while d i m i n i s h i n g t h e waste of ene rgy , a n d 
ind i rec t ly by f a v o u r i n g t he g r o w t h of in te l l igence ." t A n d 
s u m m a r i z i n g h is a r g u m e n t , P r i n c e K r o p o t k i n e s a y s , | " W e 
h a v e seen h o w few are t h e an ima l species which live a n isolated 
l i fe , a n d h o w number less a re those which live in societies, 
e i the r f o r m u t u a l defence , or fo r h u n t i n g a n d s t o r i n g u p food, 
or fo r r e a r i n g t he i r o f f spr ing , or s imply fo r e n j o y i n g life in 
c o m m o n . W e h a v e also seen t h a t , t h o u g h a good deal of 
w a r f a r e goes on be tween d i f f e r e n t species, or even d i f f e ren t 
t r ibes of t h e same species, peace a n d m u t u a l s u p p o r t are 
t h e ru le w i t h i n t h e t r ibe , or t h e spec ies ; a n d t h a t those 
species w h i c h best k n o w how to combine , a n d to avoid com-
p e t i t i o n , h a v e t he bes t chances of surv iva l a n d of f u r t h e r 

* Op. cit., pp. 709, 710. 
t Page 711. 
X "Mutual Aid among Savages." Nineteenth Century, vol. xxix.. 

April, 1891, p. 538. 
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progressive deve lopmen t . T h e y prosper , whi le unsociable 
species decay . " 

P r i n c e K r o p o t k i n e seems, however , to p u s h his a r g u m e n t 
too f a r . T h e asse r t ion t h a t t he f i t tes t a re t h e m o s t sociable 
animals , t h a t sociabi l i ty appears as t h e chief f a c to r in e v o l u t i o n , 
a n d t h a t unsociable species decay, is n o t l ikely t o be accepted 
w i t h o u t qual i f ica t ion by zoologists. W h a t g r o u n d s have we 
fo r say ing t h a t t h e so l i ta ry wasps a re less fit t h a n t h e social 
wasps ? E a c h has a f i tness accord ing to i ts k i n d . C a n i t be 
m a i n t a i n e d t h a t t h e unsocia l t ige r is less fit t h a n t h e social 
j acka l ? A n d can it be said t h a t t igers , wh ich are r e p o r t e d 
absolute ly to s w a r m in J a v a a n d S u m a t r a , exempl i fy t h e 
decay of an unsoc iab le species ? I s it seriously con t ended t h a t 
t h e h a w k , which m a y be successfully- mobbed by a n u m b e r of 
wagtai ls , is less f i t t h a n his more social assa i l an t s ? A n d a re 
t h e unsocial r a p t o r i a l b i rd s decaying species ? S u c h ques t ions 
m i g h t be asked by t h e score. A n d t h e answer in every case 
is t h a t t he social a n d unsocial a l ike a re f i t t ed t o t h e i r several 
s ta tes of l ife. I11 f ac t , i t m i g h t be c o n t e n d e d , w i th every 
w h i t as m u c h if n o t m o r e cogency, t h a t sociabi l i ty is n a t u r e ' s 
device f o r enab l i ng t h e weaker, a n d hence in themse lves t h e 
less fit, t o resist t h e a t t a c k s a n d enc roachmen t s of t h e s t r o n g e r 
a n d ind iv idua l ly f i t t e r . Discuss ing t h e possibi l i t ies of h u m a n 
ances t ry , D a r w i n said : * " I n r ega rd to bodily size or s t r e n g t h , 
we do n o t k n o w w h e t h e r m a n is descended f r o m some com-
para t ive ly smal l species l ike t h e ch impanzee , or f r o m one as 
power fu l as t he gor i l la . W e should , however , bea r in m i n d 
t h a t a n a n i m a l possessing g rea t size, s t r e n g t h , a n d fe roc i ty , 
which, l ike t h e gor i l la , could de fend itself f r o m all enemies , 
would n o t p e r h a p s h a v e become s o c i a l ; a u d t h i s would m o s t 
ef fectual ly have checked t he acqu i r emen t of t h e h i g h e r m e n t a l 
qual i t ies , such as s y m p a t h y a n d t h e love of h is fe l lows. H e n c e 
i t m i g h t have been a n immense a d v a n t a g e to m a n to h a v e 
s p r u n g f r o m some compara t ive ly weak c r e a t u r e . " 

Zoologists, aga in , will ha rd ly accept w i t h o u t ques t i on 
P r i n c e K r o p o t k i n e ' s asser t ion t h a t " l i fe in societ ies is no 

* " Descent of Man," vol. i., p. 9G. 

http://rcin.org.pl



except ion in t h e a n i m a l world, b u t is t h e ru le , t h e law of 
n a t u r e . " M a n y will con tend , 011 the o the r h a n d , t h a t l i fe in 
societies w i t h a n y t h i n g l ike d iv is ion of labour , or w i t h m u t u a l 
a id ( and th i s se ldom car r ied f a r ) , is, t a k i n g t h e a n i m a l k i n g d o m 
as a whole, of compara t ive ly ra re occurrence, t h o u g h n o n e t he 
less n o t s w o r t h y where it exists. A n d , i n any case, i t seems 
somewhat e x t r a v a g a n t to say t h a t sociabi l i ty is t h e chief f a c t o r 
in evo lu t ion . N o d o u b t i t m i g h t be p laus ib ly u r g e d t h a t 
h u m a n society is, f r o m m a n ' s po in t of view, t h e h i g h e s t 
p roduc t of evo lu t ion ; t h a t in a t t a i n i n g t o th is e n d sociabi l i ty 
has been t h e l ead ing f ac to r ; a n d t h a t obviously t h e l e ad ing 
fac to r in t h e evo lu t ion of t he h ighes t p roduc t m a y proper ly 
be called t h e chief f a c t o r in evolu t ion . B u t P r i n c e K r o p o t k i n e 
apparen t ly means t h a t sociabil i ty is t h e chief f a c t o r , n o t only 
in th is evolu t ion , b u t in all o rganic , or, a t least , all a n i m a l 
evolut ion. I n t h i s he will receive t h e suppor t of b u t few 
zoologists. B y some ex t r avagance of s t a t e m e n t he has 
weakened his own case, wh ich is o therwise n o t l a c k i n g in 
po in t s of weakness . T h e l eg i t ima te in fe rences f r o m a n i m a l 
behav iou r are , t h a t co-opera t ion is in some cases a f a c t o r in 
t h e evo lu t ion of a successful species, t h a t in h u m a n progress 
it has been a n i m p o r t a n t f ac to r g iv ing s t r e n g t h t o a c r ea tu r e 
weak in t o o t h a n d claw, a n d t h a t t h i s f ac to r h a s co-existed, 
a n d still coexists, wi th t h a t of compe t i t i on , in t h e absence of 
which t h e race would be d r a g g e d down to lower levels of 
efficiency by t h e i ncubus of weakl ings . 

T o P ro fe s so r A l f r ed Esp ina s * we owe t h e bes t a n d fu l les t 
discussion of t h e social l i fe of an imals , a n d to h is work t h e 
reader m a y be r e fe r r ed f o r a ca re fu l a n d , fo r t h e most p a r t , 
uns t r a ined a n d unbiassed cons idera t ion of t h e p h e n o m e n a . 
I n c o m m o n w i t h o thers who h a v e devoted serious a t t e n t i o n 
t o t h e sub jec t , he sees in t h e fami ly t he s t a r t i n g - p o i n t of t h e 
h i g h e r a n d more comprehens ive social g roup , or " peup lade . " 
P r i n c e K r o p o t k i n e seems, indeed , to c o m b a t t h i s view ; b u t 
t h e d ive rgence of op in ion is m o r e a p p a r e n t t h a n real . H e 

* "Dos Societcs Animnlcs: Etude de Psychologic Comparee" (Taris, 
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tells us * that anthropology " has established beyond any doubt 
that mankind did not begin its life in the shape of small 
isolated families. Far from being a primitive form of 
organization, the family is a very late product of human 
evolution. . . . Societies, bands, or tribes—not families— 
were thus the primitive form of organization of mankind 
and its earliest ancestors." And in support of his views he 
adduces the sexual communism which is said to be found in 
the lowest savages, and briefly traces the development of 
monogamy and the genesis of the family ideal as we conceive 
it. It may at once be admitted that in all probability man-
kind did not have its origin in small isolated families. If we 
do not admit this we must accept the alternative hypothesis, 
that man was developed from an unsocial ancestor. For 
though the biological family is the starting-point of the 
community, it does not of course follow that wherever there 
is so much coherence between parents and offspring as to form 
a temporary family group, a social community must in due 
course arise. In such unsocial carnivora as the tiger, the 
temporary linkage of family life is strong while it lasts. But 
though mankind presumably originated in a prehuman race 
that had already reached some degree of social coherence, 
there remains behind the question—what was the origin of 
this social group ? And to this question, Prince Kropotkine, 
in common with Darwin and Espinas, would probably answer 
without hesitation, that the primeval germ of the social com-
munity lay in the prolonged coherence of the group of parents 
and offspring. In the unsocial animals the family separates 
and disintegrates before the offspring mate. But if the family 
continue to cohere, the mating of offspring will give rise to the 
continuity of coherence found in the herd, or troop, or tribe. 
For new family groups will be constantly arising before the 
old family groups have ceased to be associated. Thus would 
be afforded more opportunity for tradition than among the 
unsocial animals. 

* "Mutual Aid among Savages," Nineteenth Century, April, 1891, pp. 
539, 540. 
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How, then, can it be said that, " far from being a primitive 
form of organization, the family is a very late product of 
human evolution " ? By using the word " family " in a sense 
somewhat different—nay, widely different—from that in which 
it is employed in a biological discussion. In the latter usage 
sexual communism is not excluded ; A., B., and C., D. may have 
offspring this season ; A., D., and C., B. next season. In each 
season there are family groups with interchange of partners. This 
does not, however, conform with our conception of the family 
as realized under civilization. Herein, in fact, lies the essential 
difference between the human and the animal family. The 
one is a realized ideal; the other is merely a natural occurrence. 
Even in the case of monogamous animals, mating for life is 
probably not conduct in conformity with an ideal, but is due 
to the fact that instinctive tendencies have taken this line of 
direction. On the other hand, in monogamous communities of 
mankind, there is, unfortunately, evidence that in some cases 
the ideal is not strong enough to prevent presumably ancestral 
tendencies in the direction of communism. 

The basis of human social conduct is unquestionably to be 
traced in the social behaviour of animals, in inherited tendencies 
to co-operation and mutual help, in the bonds of sympathy 
arising through the satisfaction of impulses towards such 
behaviour, and perhaps, to some extent, in the influence of 
tradition. I t is not, however, until this tradition is rendered, 
through descriptive communication, more continuous and more 
effective ; it is not until an ideal of mutual aid, and social 
conduct generally, takes form and is rendered common to the 
tribe; it is not until the more or less realized conceptions of 
one generation are handed on to become the environment 
under which the succeeding generations are nurtured ; it is 
not indeed until man consciously and reflectively aims at the 
bettering of his environment in accordance with standards 
rationally conceived and deliberately carried into execution ; 
that a new regime of civilized progress, elsewhere unknown in 
nature, takes definite form. Under this regime, the elimination 
of failures through natural selection, though it may not be 
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entirely superseded, plays a subordinate part ; alongside the 
organic continuity which is clue to physical heredity, there runs 
a continuity of tradition through social inheritance. 

Human civilization is an embodiment of reason, a product 
of reflection, a realization of ideals conceived by the leaders of 
mankind. All this forms the environment of each one of us. 
And it is this environment which is undergoing progressive 
evolution and playing on the rational faculties of those which 
are submitted to its moulding influence. There is no sufficient 
evidence of anything of the kind in the social communities of 
animals. This, of course, must be accepted merely as an 
expression of opinion. But on the hypothesis that animals 
are rational beings, capable of reflection, it is difficult to 
understand why they should remain at so low a level of social 
achievement. The absence of powers of descriptive intercom-
munication is often assigned as the cause of their comparatively 
unprogressive condition ; but it may be regarded as the sign, 
rather than the cause, of their lack of reason in the more re-
stricted sense of the term. We cannot, however, enter into 
the much-disputed question whether reason is the product of 
language, or language the outcome of reason. Perhaps the 
safest position is to assume that rationality and true speech are 
in large measure different aspects of one evolutionary move-
ment—speech arising out of such preceding modes of communi-
cation as were considered in the second section of this chapter ; 
reason developing out of intelligence which supplies its neces-
sary data. I t is sometimes said that, notwithstanding their 
powers of speech, savages in their social relations show little 
advance on animal communities. But surely such statements 
must be made in forgetfulness of the fact that savage customs 
almost invariably indicate the presence and sway of ideals which 
puzzle us from their quaintness, and from the fact that they 
seem contrary to the dictates of intelligence and due to motives 
and conceptions the nature and force of which we find it diffi-
cult to estimate. The passage from intelligent social behaviour 
to the rationality which has assumed such strange aspects among 
existing savages took place somewhere at some time in the past; 
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and the stages of its evolution are hidden from our view. 
All we can say is, that it is possible to trace in animal be-
haviour some of the instinctive tendencies and intelligent modes 
of accommodation to social circumstances, together with the 
germs of imitation, intercommunication, and tradition, and the 
establishment of bonds of sympathy, without which the subse-
quent stages of evolution would be inconceivable. 
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C H A P T E R V I 

THE FEELINGS AND EMOTIONS 

I .—IMPULSE, INTEREST, AND EMOTION 

ANY discussion of animal behaviour must deal largely with 
what is termed the conative aspect of consciousness. " The 
states designated by such words as craving, longing, yearning, 
endeavour, effort, desire, ivish, and will" says Dr. Stout, in his 
admirable " Manual of Psychology," * " have one characteristic 
in common. In all of these there is an inherent tendency to 
pass beyond themselves and become something different. This 
tendency is not only a fact, but an experience; and the peculiar 
mode of being conscious, which constitutes the experience, 
is called conation.'''' Closely associated with this conation is 
impulse, which Dr. Stout defines as " any conative tendency, 
so far as it operates by its own isolated intensity, apart from 
its relation to a general system of motives. Action on impulse 
is thus contrasted with action which results from reflection and 
deliberation." f In the interpretation we have advocated, 
animals are essentially creatures of impulse, and not to any 
large extent, if at all, reflective agents. And their impulses 
may be associated either with their inherited and congenital 
behaviour, or with that which is due to acquired experience. 
In other words, their impulses may be divided broadly into 
two classes, the one instinctive, the other acquired. 

Dr. Stout says that conation is not only a fact, but an ex-
perience. Now, first as to the fact. I t seems to be the 

* Page fi3. 
t Op. cit., p. 2G7; cf. supra, p. 138. 
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correlative in consciousness of the behaviour of the nervous 
system under stimulation. Let us take some simple case such 
as that, for example, of a hungry chick pecking at a grain of 
corn. This is explained from the physiological point of view 
by saying that internal and external stimulation—internal from 
the digestive organs and system in need of food, external 
through the eye—gives rise to a state of unstable equilibrium 
in the nerve-centres ; and that, when the instability reaches a 
certain value, the nervous system discharges into the motor 
organs, the chick pecks, and stable equilibrium is restored. 
The tendency to discharge in some way under stimulation is 
an essential characteristic of a nervous system. I t is one of 
the facts of physiological science. So, too, the conative 
tendency is one of the facts of psychological science ; it is a 
change in the situation introduced by the effects of the physio-
logical discharge. 

Let us here parenthetically notice that the physiological 
tendency in the nervous system is an evolved complication and 
a specialized development of one of the fundamental properties 
of protoplasm—that which is often spoken of as irritability. 
One of the characteristics of all living matter is its " explosive " 
instability. So that at the very threshold of organic behaviour 
we have the analogue of that which, in its developed form, 
becomes the tendency of the nervous system to discharge as 
the result of stimulation. The conative tendency of the 
psychologist, therefore, has its roots deep down in the elemental 
germs of all organic life. 

And this conative tendency is, says Dr. Stout, not only a 
fact but an experience. Let us return to our hungry chick 
that pecks at a grain of corn. And let us grant that as the 
result of stimulation there arise states of consciousness which 
we describe as a feeling of hunger and the sight of the grain 
of corn. The nervous system now discharges ; and there are 
introduced into the situation a further group of data, the 
motor consciousness of the actual behaviour, sensory data 
from the results of the act, the seizing of the grain and so 
forth. The situation has unquestionably changed. But is 
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there any specific consciousness of the conative tendency as 
such ? Is there any " peculiar mode of being conscious 
which constitutes the experience which is called conation" ? 
I t is difficult to say. Hence we find differences of opinion 
among psychologists as to what, from the psychological 
point of view, the impulse actually is. Is it simply the 
conscious situation prior to the response ? Is it a feeling 
of the change from the initial to the succeeding phase ? Or 
are new data introduced apart from those afforded by stimula-
tion on the one hand and response on the other ? We will 
not attempt to decide. Without determining its exact nature 
we may rest content with the very general statement that 
impulse is a concomitant of a change in the conscious situation. 

There is, however, a use of the term concerning which it 
seems necessarily to enter a word of protest. Impulse is by 
some regarded as the underlying cause of the conative tendency. 
Now science, as such, has nothing whatever to do with under-
lying causes. If, as a matter of observation and inference, we 
have reason to believe that there is such a tendency, science 
simply accepts the fact, and endeavours to formulate the con-
ditions under which it arises, and to trace its observed or 
inferred antecedents. No doubt many of us find it difficult or 
impossible to rest content with the strictly scientific position, 
that of unquestioning acceptance of the facts of nature as we 
find them given in experience. We say : Here is an observed 
tendency the conditions and antecedents of which are described 
by science. But what causes the tendency ; what is the im-
pelling force ? Now to such questions science can give no 
answer. Science deals with phenomena, and tries to tell us all 
about their conditions and their antecedents. But whenever 
Science is asked : " What is the underlying cause of the pheno-
mena,—that which calls them into being ? " Science should 
always give one answer and one only : " Frankly, I do not 
know ; that lies outside my province ; ask my sister Meta-
physics." Science ought to have nothing whatever to do with 
force as the underlying cause of anything in this universe of 
phenomena. And impulse, as the impelling force which calls 
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a conative tendency into being, is a metaphysical, not a 
scientific conception. 

We need not further discuss the psychological nature of 
impulse. Indeed, the little that has been said would not have 
been necessary to our inquiry were it not that we frequently 
have occasion to speak of animals as " creatures of impulse," 
and to refer to their behaviour as due to impulse. What do we 
mean by such expressions ? If we regard conative tendency 
as a fact (whatever may be said for or against its being also a 
specific experience), and if this fact is the tendency of the 
conscious situation to develope in certain definite ways, then 
we may define impulse with sufficient clearness by saying, 
with Dr. Stout, that it is characterized by being unreflective. 
Conative tendency thus comprises two categories—impulse and 
volition ; the one unreflective, the other involving deliberation. 

Before passing on to consider how impulse is partly 
determined by the feeling-tone and the emotional attributes 
of the conscious situation, we may first draw attention to the 
important way in which the results of conative tendency 
afford the data through which consciousness attains its unity 
in the midst of diversity of experience. 

We said that the impulses might be divided broadly into 
two classes—the one instinctive, the other acquired. Now, 
from the point of view suggested by a study of behaviour, if 
not also, as I am disposed to think, from the more general 
standpoint of a genetic study of mental development, it is 
convenient to start with the instinctive act and the conscious 
situation it implies. We have here a piece of experience 
which, if we may so phrase it, hangs together ; in which 
experience of things in the environment is included in the 
same elemental synthesis with that of bodily acts in organic 
relation to these things. I t is closely linked, on the one hand, 
with a foregoing act of attention, itself of the instinctive type ; 
closely linked, on the other hand, with the results of behaviour 
through which the environing things call forth a new conscious 
situation and evoke a further response. Thus not only does 
the experience of an instinctive act hang together, but a series 
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of sucli acts do so likewise. And coalescent association not 
only links and groups the elements within the situation called 
forth by the single act, but comprises also the elements of the 
developing situation afforded by the whole series. We see this 
in the young chick, where, as the result of experience, attention 
is emphasized where the material is palatable, and lapses where 
it is nauseous—such nauseous substances being soon ignored. 
Furthermore many environing things appeal in different ways 
to the same limited number of sense organs, while the same 
motor organs respond in different ways in successive modes 
of instinctive behaviour. The same brain forms the physical 
basis of varied situations overlapping in many ways, and 
receives afferent messages from the same body. Hence, in 
its organic unity it affords the conditions for an underlying 
stratum of mental unity, amid all the diversities of experience ; 
while the multiplicity of messages on the one hand from 
external things, and on the other hand from internal happen-
ings, lays the foundations of a differentiation between the 
external world and the self—a differentiation long to remain 
implicit, and only to be rendered explicit on a far higher level 
of mental development. For at this early stage, and perhaps 
throughout animal life, " there is no single continuous self con-
trasted with a single continuous world. Self, as a whole, 
uniting present, past, and future phases, and the world as a 
single coherent system of things and processes, are ideal con-
structions, built up gradually in the course of human develop-
ment. The ideal construction of self and the world is com-
paratively rudimentary in the lower races of mankind, and it 
never can be complete. On the purely perceptual plane [with 
which we are now dealing] it has not even begun." * But 
though the ideal constructions of self and the world have not, 
as Dr. Stout says, at this stage, even begun, yet, as the same 
author observes,! animals distinguish in the environment, and 
treat as a separate thing, whatever portion of matter appeals to 
their peculiar instincts, and affords occasion for their charac-
teristic modes of activity." And this differentiation of specially 

* G. F. Stout, " Manual of Psychology," p. 268. t Ibid., p. 318. 
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interesting things from each other, and from their relatively 
uninteresting surroundings, must be accompanied by some 
differentiation of these things from themselves as affected by 
them and reacting to them. So that here, as we have seen 
to be the case in other matters, what is commonly called the 
perceptual life of animals affords the rough-hewn materials 
from which ideal constructions may be elaborated by rational 
beings. 

We cannot here attempt to do more than barely indicate 
the manner in which the perceptual process in animals may 
acquire unity and diversity—unity through the functioning of 
the same brain and body, diversity from the different modes 
of functioning and the differential effects of diverse modes 
of stimulation. The interesting point for us in our special 
inquiry is that it is through behaviour that all this is brought 
about. 

As we interpret the facts, the restless activity of the young 
is primarily a biological fact, and is to be dealt with as an 
organic problem—a complication of the fundamental irritability 
of protoplasm. But it is also an essential condition to the 
acquisition of conscious experience ; and the more there is 
of it in varied modes the wider is the range of the data 
afforded to consciousness. Behaviour is thus the goal of 
organic heredity, and the starting-point of conscious accom-
modation and adjus tment ; it is the biological end of variation, 
and affords the means to intelligent modification. 

So much for some of the results of conative tendency. 
Not only does it secure adaptation or adjustment to the 
environment, but it affords the conditions of mental develop-
ment by which further accommodation is rendered possible. 
But, in addition to the attainment of biological ends, in 
addition to the furtherance of survival in the struggle for 
existence, mental development has another aspect. All sensory 
data, whether from the special senses, from the motor processes 
concerned in responsive behaviour, or from other sources, may, 
and perhaps always do, carry with them some amount of what 
is termed feeling-tone, giving rise to a net result in consciousness 
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which we call pleasure or the reverse. Pleasure or satis-
faction—however we name that which, though vague and 
indeterminate in outline, is a very real attribute of the con-
scious situation—affords its sanction to certain modes of 
conation, and may thus be regarded as the psychological end 
of their continuauce or their repetition. I t is partly, no doubt, 
a direct adjunct of sight, hearing, taste, and so forth, and of 
smooth and easy movements of the body and limbs ; but it is 
partly due to a great body of stimulation coming from many 
parts of the organic system. The blood-vessels are dilated 
or contracted, the heart's action increased or diminished ; 
respiration is deepened or the reverse, and its rhythm may 
be altered; glands are thrown into a state of activity; 
the tone of the muscles is affected, and there may be either 
incipient contraction or relaxation. These are primarily 
organic effects ; but they influence the conscious situation, and 
are themselves suffused with feeling-tone. For, from all the 
parts so affected, messages are carried in to the brain, and such 
afferent messages afford data to consciousness. I t may be 
that the experience of the conative tendency, for which 
Dr. Stout and others claim a distinctive place in consciousness, 
is largely due to afferent messages from the motor organs 
incipiently innervated in preparation for the behaviour which 
follows. In any case these probably form very important 
elements in the conscious situation antecedent to the actual 
response. In what we may term motor attention—the state 
well exemplified by a cat in the strained pause which precedes 
the spring 011 to the prey, or in ourselves when we poise 
before a dive or hold the billiard cue in preparation for a 
delicate stroke—this incipient innervation, felt through afferent 
messages from the parts thus braced for action, enters with 
much distinctness into the conscious situation. In sensory 
attention, on the other hand, reflex acts have actually taken 
place, having for their end and purpose the focussing of the 
sense organs on the object which stimulates them, so that in 
this way further and more effective stimulation may be received. 
But, as the sense organ is steadily held to the focus, and made 
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effectually to cover the stimulating thing, the motor apparatus 
concerned is kept on the strain, and is all the while con-
tributing data to the conscious situation. 

In primary genesis attention, both motor and sensory, is 
unquestionably organic and reflex in its nature. I t is a pro-
duct, and an invaluable product, of biological evolution. 
Without this as a basis, the higher forms of attention under 
conscious guidance would be impossible. For all these higher 
forms are modifications and complications of what is given in 
organic heritage. Here, as elsewhere throughout the whole 
range of behaviour, consciousness only guides to finer issues 
what is presented to it in rough outline, or in isolated frag-
ments, as the outcome of biological evolution. But the organic 
responses afford the data which consciousness uses that it may 
mould and fashion the behaviour so as to reach higher and 
more complex modes of adjustment. 

Lest a familiar form of words should give rise to mis-
apprehension, it may here be stated that, when we say that 
consciousness moulds and fashions behaviour, we do not intend 
to imply that consciousness is an underlying cause. We are 
not using the term consciousness in a metaphysical sense. We 
mean that consciousness is the expression of certain conditions 
under which behaviour is guided. Instead of saying, there-
fore, that consciousness utilizes certain sensory data, it would 
be more correct to say that it is the sum-total of these data 
which are the psychical expression of certain brain conditions 
under which behaviour, as a matter of fact, takes a given set 
or direction. We use the word consciousness, then, not in its 
metaphysical sense of an underlying cause or force, but in its 
scientific sense, as the concomitant of certain antecedent con-
ditions. Our common modes of speech lend themselves with 
misleading facility to metaphysical assumptions, all the more 
insidious since they are not consciously acknowledged as such. 
And not only what we comprise under the broader group-
name "consciousness," but what we include under narrower 
group-names, such as " impulse," " volition," " instinct," 
" intelligence," " reason," and the like, often do duty as 
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underlying causes of the phenomena, which, from the scientific 
point of view, they do no more than name. 

We often say, for example, that interest guides behaviour 
in this direction or in that. But such interest must not be 
regarded as an impelling force ; it is an attribute of the con-
scious situation, more or less suffused with feeling-tone. It is 
not easy to define ; but it seems to take on its distinctive 
character when re-presentative elements contribute what Dr. 
Stout* terms "mean ing" to the conscious situation. The 
meaning in the early stages of mental development is, however, 
merely perceptual, and not that which comes much later—that 
which is implied in the phrase " rational significance." In 
the chick which has tasted a cinnabar caterpillar the situation 
evoked by the sight of this larva has meaning in virtue of 
the actual experience. But, in this case, the meaning is not 
conducive to continued interest, since it checks, rather than 
stimulates, behaviour. At first, indeed, there may be the 
repellent interest of aversion. But this passes by, and the 
larvae are soon ignored. Small worms also acquire meaning, 
and here the interest is attractive, and is stimulated afresh 
each time the meaning is reinforced by repetition of the 
act of seizing and swallowing. 

We have seen that it is through behaviour that things 
become differentiated from their surroundings, and acquire 
relative independence in experience. I t is through behaviour 
that what we have termed conscious situations develop. The 
thing is the centre or nucleus of a developing situation—that 
which starts the behaviour, and towards which the behaviour is 
directed ; or, since the behaviour may be that of avoidance or 
escape, we should, perhaps, rather say, it is that to which the 
behaviour has reference. Now, if interest is the feeling-tone 
attaching to the whole attentive situation, and if the nucleus 
of the situation is the thing, it naturally follows that the thing 
becomes the centre of interest. The mouse is a centre of 
absorbing interest to the cat, her eggs to the mother-bird, his 
mate to the sparrow in the spring. Companions are centres 

* " Manual of Psychology," p. 84. 
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of abiding interest to social' animals, because they are also the 
centres of social behaviour and the conscious situations arising 
thereout ; because they evoke in special ways the attentive 
situation. 

The differentiated thing being thus a centre of interest, a 
relatively fixed nucleus in a changing conscious situation, the 
development of which is due to behaviour, there can be no 
question that, among social animals, the companion becomes 
a peculiar and specialized centre. Around him develops a 
particular type of behaviour. Towards him the reactions are 
of a quite distinctive kind. Mother and offspring, mate and 
mate, are reciprocal centres of interest. To the offspring the 
parent is a common centre of interest. As they grow up 
together, what is of interest to one is likewise of interest at 
the same time to others. Imitation begets similarity of con-
scious situations. In many ways such community of interest 
is fostered ; and through this community of interest the con-
scious situations acquire their distinctively social character. 
Not only is the companion, as the nucleus of a situation, a 
thing which reacts in altogether special ways, so that it becomes 
differentiated from other things as something the meaning 
of which, and the interest in which, are sni generis and unique 
in type; but it enters into other situations in ways that are 
also peculiar and characteristic. A worm is thrown to a couple 
of chicks, and is to each a centre of interest—the nucleus of 
a situation involving appropriate modes of behaviour. But 
into this situation there enters for each of them, in a quite 
peculiar and distinctive way, the action and behaviour of the 
other chick. The situation is complicated by the introduction 
of a second centre of interest, and the behaviour has reference 
to both centres. Instead of quietly and leisurely dealing 
with the worm in accordance with its special meaning, as 
it does when there is no rival in the field, the chick darts at it, 
and bolts with it in accordance with the special meaning 
which its neighbour's presence, under such circumstances, has 
acquired. And this different behaviour carries with it a felt 
difference in the conscious situation—the interest of which is 
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centred in the companion. Or take the case of a herd of 
cattle, which attacks a common enemy. The enemy is the 
primary nucleus of the situation, but it is profoundly modified 
by the presence of companions by which the behaviour of attack 
is determined. The situation is social, and not merely indi-
vidual, and a social interest suffuses it, and gives it a distinctive 
character. 

In this social interest probably arise the germs—but only the 
germs—of the sense of personality. Some, indeed, go so far as 
to urge that we learn to know ourselves only through knowing 
others. The genetic order, so far as there is an order, is, they 
say, not first the ego and then the alter, but first the mother 
and companions and then through them the self. Or, to put 
this point of view in a less questionable form, it is only 
through the reaction of one on the other that the two are 
differentiated. Be this as it may, it is only through the action 
of environment on the organism, and the reaction of the organ-
ism on the environment in behaviour, that experience becomes 
polarized into subject and object. Let it be clearly understood 
that for the animal, in all probability, subject and object are 
not clearly distinguished, and set over against each other in the 
antithesis of thought. Only late in mental development are 
the self and the world distinguished in subtle analysis as 
different aspects of the common experience in which both 
have their inseparable being. Animals, and perhaps the 
majority of mankind, never trouble themselves about object 
and subject as clearly realized products of conception and 
reflective thought. For these concepts are exceedingly subtle. 
And here, too, the external aspect of experience has the pre-
cedence, so far as there is precedence. A healthy lad from 
the moment he gets up in the morning till the moment he 
goes to bed, lives chiefly in the objective aspect of experience, 
an aspect which is in us chiefly associated with the products in 
consciousness of the leading senses of sight and hearing. 
But the subjective aspect creeps in when he is hurt, when he 
is hungry, when he is fatigued. He does not argue about the 
matter, or formulate it in definite terms. He just dimly 
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feels that the interest has somehow shifted. Still more dimly 
does the animal feel that, apart from external interests which 
prompt nine-tenths of its behaviour, chiefly through the senses 
of sight, hearing, and smell, there are also matters in which 
the interest has somehow shifted to his own body. For the 
germ of self is essentially an embodied self. And perhaps 
the emotions, which ring through the system for some time 
after the external cause has been removed, serve in some degree 
to aid in this dimly felt shifting of interest. 

Whatever may be the exact psychological nature of the 
emotions—and there has been much discussion of the question 
—it may be regarded as certain that they introduce into the 
conscious situation elements which contribute not a little to 
the energy of behaviour. They are important conditions to 
vigorous and sustained conation. And so closely interwoven 
are these elements with the whole situation in its impulsive 
aspect, that their disentanglement, in psychological analysis, 
is a matter of extreme difficulty. I have elsewhere # devoted 
some space to the consideration of the matter. I there follow 
Professor William James in regarding organic effects, other 
than motor sensations, as specially characteristic of the emotions 
in their primary genesis. The cold sweat, the dry mouth, the 
catch of the breath, the grip of the heart, the abdominal 
sinking, the blood-tingle or blood-stagnation—these and their 
like, in varied modes and degrees, characterize the emotions 
of fear, dread, anger, and so forth, when they rise to any pitch 
of intensity, and contribute largely to their sharpness and 
piquancy. These organic effects may be regarded as part of 
the private and individual business of the body ; but in ex-
perience they closely coalesce with the motor effects through 
which the animal has to deal in practical behaviour with 
that which evokes the emotion. 

On this view these organic states which contribute cha-
racteristic elements in the emotional consciousness are due to 
afferent data from the vascular system and visceral organs, 
just as motor consciousness is due to afferent data from the 

* " Habit and Instinct," ch. ix., p. 186. 
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parts concerned in overt behaviour. But, associated with 
emotional states, there are also certain motor reactions, which 
we speak of as their " expression "—so carefully discussed and 
elucidated by Darwin,—and these unquestionably contribute 
data to consciousness which coalesce with those afforded by 
the visceral and vascular elements. The whole is commonly 
suffused with feeling-tone, and the object which excites the 
emotion is a centre of pleasurable or painful interest. Repre-
sentative elements, as experience develops, crowd into the 
conscious situation and render it more complex. And in 
addition to all this, there is, apart from the motor expression, 
the strenuous behaviour of flight or attack, or other mode of 
vigorous procedure which we commonly speak of as the 
outcome of the emotional state. The conscious situation, in 
the case of an enraged or scared animal actually behaving as 
such, is thus exceedingly complex. And it should be under-
stood that in urging the importance of vascular and visceral 
elements, this complexity is nowise denied. What is suggested 
is that these elements are essential, and that they serve to 
characterize the distinctively emotional factor in the situation, 
that in any case they heighten the conative tendency. 

Sufficient has now been said to indicate—but scarcely more 
than indicate—the importance of feeling-tone, interest, and 
emotion in determining the nature, character, and effective 
energy of the conscious situations which arise in the course 
of animal behaviour. They largely influence, and in part 
direct, the course of the conative tendency. But they also 
occur as its sequel. In animal, as in human life, the successful 
attainment of the end towards which conation sets is highly 
pleasurable. The equilibrium that is reached after instability, 
though it marks the close of present endeavour, leaves after-
effects in consciousness in a sense of satisfaction which enters 
re-presentatively into later situations and helps to further 
more strenuous endeavour. 
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I I .—PLAY 

" There are two quite different popular ideas of play," says 
Professor Groos, in his admirable work on " The Play of 
Animals." " The first is that the animal (or man) begins to 
play when he feels particularly cheerful, healthy, and strong ; 
the second that the play of young animals serves to fit them 
for the tasks of later life." The former view, in which the 
latter may be included incidentally as a result, is closely asso-
ciated with the names of Schiller,* who suggested it, and of 
Mr. Herbert Spencer,f who developed it. Mr. Wallaschek } 
expresses the conception briefly and clearly when he says, 
" I t is the surplus vigour in more highly developed organisms, 
exceeding whatTs required for immediate needs, in which play 
of all kinds takes its rise, manifesting itself by way of imita-
tion or repetition of all those efforts and exertions which are 
essential to the maintenance of life." That surplus vigour is 
often a condition favouring the manifestation of play is prob-
able enough, and seems to be supported by observation and 
experience ; but that it is likewise a condition favouring the 
chase, combat, mating, and much of the serious business of 
animal life seems equally unquestionable. Success in all these 
matters is largely determined by overflowing energy. In play, 
however, this surplus vigour finds vent when there is no 
serious occasion for its exercise. But, as Professor Groos says,§ 
" while simple overflow of energy explains quite well that the 
individual who finds himself in a condition of overflowing 
energy is ready to do something, it does not explain how it 
happens that all the individuals of a species manifest exactly 
the specific kind of play expression which prevails with their 
own species, but differs from every other." And if to this it 
be replied, that the specific kind is determined by repetition or 

* " Letters on-the ^Esthetic Education of Mankind," xxvii. 
t " Principles of Psychology," § 533. 
t " On the Origin of Music," pp. 231, 232. 
§ "The Play of Animals," Eng. trans., p. 12. 
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imitation of what we have called the serious business of animal 
life, Professor Groos's rejoinder is,* that " t h e conception of 
imitation here set forth—namely, as the repetition of serious 
activities to which the individual has himself become accus-
tomed—cannot be applied directly to the primary phenomena 
of play—that is, to its first elementary manifestations" prior 
to any experience of these serious activities. The repetition 
(with a difference !) is in such cases not the re-enactment of 
what has been previously performed in full earnest by the 
individual, but rather the reappearance in the young of ances-
tral modes of procedure—in other words, its specific character 
is such because it is a piece of instinctive behaviour or arises 
from instinctive proclivities. And this is the central point of 
the interpretation elaborated with great skill and candour by 
Professor Groos. Play is instinctive ; and its biological value 
lies in the training it affords for the subsequent earnest of 
life. 

Before leaving the surplus energy theory of play one more 
point made by Professor Groos may be mentioned. He con-
tends that, though superabundant energy is a favouring con-
dition of animal play (as it is, indeed, of all animal behaviour), 
still it is not a necessary condition. Animals often play when 
they are tired out. " Notice a kitten when a piece of paper 
blows past. Will not any observer confirm the statement that, 
just as an old cat must be tired to death or else already filled 
to satiety if it does not try to seize a mouse running near it, so 
will the kitten, too, spring after the moving object, even if it 
has been exercising for hours and its superfluous energies are 
entirely disposed of ? Or observe the play of young dogs when 
two of them have raced about the garden until they are forced 
to stop from sheer fatigue, and they lie on the ground panting, 
with tongues hanging out. Now one of them gets up, glances 
at his companion, and the irresistible power of his innate 
longing for the fray seizes him again. He approaches the 
other, sniffs lazily about him, and, though he is evidently only 
half inclined to obey the powerful impulse, attempts to seize 

* Op. cit., p. 7. 
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his leg. The one provoked yawns, and in a slow, tired kind of 
way puts himself on the defensive ; but gradually instinct con-
quers fatigue on him too, and in a few minutes both are tear-
ing madly about in furious rivalry until want of breath puts an 
end to the game. And so it goes on with endless repetition, 
until we get the impression that the dog waits only long 
enough to collect the needed strength, not till superfluous 
energy urges him to activity." * 

Coming now to Professor Groos's interpretation of play, we 
find in it, perhaps for the first time in the literature of the 
subject, adequate stress laid on its biological value. " The 
play of young animals," he says,| " has its origin in the fact 
that certain very important instincts appear at a time when 
the animal does not seriously need them. . . . Its utility con-
sists in the practice and exercise it affords for some of the 
more important duties of life, inasmuch as selection [in the 
higher animals] tends to weaken the blind force of instinct, 
and aids more and more the development of independent intel-
ligence as a substitute for it. At the moment when intelli-
gence is sufficiently evolved to be more useful in the struggle 
for existence than the most perfect instinct, then will selection 
favour those individuals in whom the instincts in question 
appear earlier and in less elaborated forms—in forms that are 
merely for practice and exercise,—that is to say, it will favour 
those animals which play. . . . Animals cannot be said to 
play because they are young and frolicsome, but rather they 
have a period of youth in order to play ; for only by so doing 
can they supplement the insufficient hereditary endowment with 
individual experience, in view of the coming tasks of life." 

Some stress is here laid on the fact that important instincts 
appear at a time when the animal does not seriously need them. 
It seems to imply the doctrine of what biologists term " accele-
ration "—which means the development of an organ or mode 
of behaviour at an earlier period in the descendants than that 
at which it appeared in the ancestors. Thus the adult fighting 
or hunting instinct of past generations appears in the young 

* Op. cit., p. 19. f Op. cit., pp. 75, 76. 
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to-day as a fighting-play or a hunting-play. I t is open to 
question, however, whether either the instinctive behaviour or 
the conscious situation in the one case and the other is so 
nearly identical that the playful fight or hunt can fairly 
be called the same instinctive procedure as the serious 
combat or chase. We may hold, with Professor Groos, that 
the one is an invaluable preparation for the other without 
identifying them as the same behaviour under different con-
ditions. Indeed the conditions are so different that the identi-
fication seems strained. The question may be left open, 
however, without impairing the value of Professor Groos's 
suggestion. And we may divide the preparatory behaviour in 
what is commonly called play under two heads : first, general 
preparation for varied modes of serious effort in after-life ; and 
secondly, special preparation for particular forms of this after-
effort. Under the first will fall what Professor Groos terms 
experimentation and movement play, including what Dr. Stout, 
who fully realizes its importance, calls " m a n i p u l a t i o n " ; * 
under the second, such forms as hunting-play and fighting-
play. 

Nothing is more characteristic of the young of intelligent 
animals than the variety and persistency of their behaviour, 
their sensitiveness to stimuli of many different kinds, their 
restlessness of swiftly changing attention and response, Avith 
occasional pauses of continued effort in some special direction. 
Constantly on the alert, they exhibit in all its shifting phases 
behaviour which we interpret as indicating curiosity, inquisitive-
ness, love of mischief, destructiveness, and so forth. The facts 
are so familiar to every observer of young animals that it is 
unnecessary to give any detailed illustration. Watch a kitten 
in this stage of its development and carefully note its behaviour 
during half an hour; the variety of effort, the roles played 
by trial, failure, and success, the gain of skill and control over 
behaviour, will at once be evident. Or devote an equal space 
of time to observing young jays, magpies, or jackdaws. Every 
projecting piece of wire or bit of wood in their cage is pulled 

* " Manual of Psychology," p. 327. 
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at this way and that way, from above, from below, from the 
side. Now one, then another, loose object is picked up and 
dropped, turned over, carried about, pulled at, hammered at, 
stuffed into this corner and into that, and experimented with 
in all possible ways. Then the wise bird goes to sleep, and 
wakes up again only to resume with new zest its persistent 
and varied efforts, by which it becomes acquainted with all 
the details of its environment. Watch young birds on the 
wing gaining their mastery of the air in flight, young seals 
tumbling in the water, young foals scampering and kicking 
up their heels in the meadows. A little observation, as occasion 
serves, a little attention to the progress towards an adequate 
experience of the meaning of things, towards more com-
plete control, and increased nicety of behaviour, whether in 
reference to their surroundings, or in powers of finished 
locomotion, will serve to bring home what Professor Groos 
includes under experimentation and movement plays. He 
regards it all as play, since it seems to have no serious end, 
and is just a preparation for the sterner realities of adult life. 
And for human beings, whose work is so largely enforced, 
the freedom and evident joy of it all suggests the play 
which has acquired for us the meaning of relaxation from 
irksome effort, and glad abandonment to less constrained 
modes of behaviour. But in young animals such play is, after 
all, the serious business of their time of life. Its import 
for their future welfare can scarcely be overestimated. 

And its import is in large degree psychological. If we 
watch a young puppy or kitten learning gradually to deal 
effectively with some difficulty in its extending environment, 
we see that it puts forth its efforts at first in a somewhat 
random and indefinite fashion. I t is one of those animals 
in which intelligence has been evolved to supersede and 
become the more plastic substitute for instinct. The random 
and indefinite movements, are in detail reflex responses to 
stimuli. But whereas, in a piece of highly elaborated instinc-
tive behaviour, such reflexes are grouped into a whole which 
is co-ordinated through inherited nervous mechanism ; in the 
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case of the acts of the puppy or kitten they have to be further 
co-ordinated, or more elaborately grouped, through experience. 
To act in one way some of the reflexes have to be checked as 
redundant and not to the poin t : to act in another way other 
reflexes have to be similarly checked ; and in a third way, 
yet others. But in all three some of the reflexes are utilized 
to different ends. Many conscious situations contain common 
elements; and this tends to give unity to the developing 
experience. But they contain also elements and groupings 
which afford that diversity without which conscious behaviour 
could not be accommodated to them. So that we have here 
the conditions under which what is technically termed " the 
concomitant differentiation and integration of experience" 
can proceed. 

And if we speak of the instinct of experimentation we 
must remember that what we are dealing with is rather an 
innate tendency or instinctive propensity than a definite and 
relatively clean-cut piece of instinctive behaviour. I t com-
prises a great number of inherited reflex acts, and may perhaps 
be fairly called instinctive in detail. But experimentation 
must be regarded rather as the proximate end of a conative 
tendency, or group of conative tendencies, whose ultimate 
biological end is success in dealing with the environment in 
the sterner struggle for existence during adult life. The 
tendency is inherited, and therefore falls under the head of 
instinctive propensity. But "experimentation" is a group-
term under which we comprise the general drift of varied 
modes of behaviour, founded indeed on a congenital basis, 
but receiving its stamp and character from what is acquired 
in the course of the experience it provides. I t is essentially 
a process whereby the conscious situations acquire what 
Dr. Stout terms meaning; and is specially interesting as 
affording an example of the way in which intelligence moulds 
and refashions a number of disconnected reflex responses. And 
if, following Professor Groos, we call it play, it is a little 
difficult to see how it can be brought in line with his statement * 

* Op. cit., pref., p. xx. 
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that " the play of youth depends on the fact that certain 
instincts, especially useful in preserving the species, appear 
before the animal seriously needs them." Does experi-
mentation occur before it is needed in the economy of animal 
behaviour ? And might we not with equal truth say that the 
play of youth depends on the fact that certain acquired habits, 
especially useful in preserving the species, are gained before 
the animal seriously needs them ? 

Passing now to those forms of play which afford more 
special preparation for particular forms of after-effort, under 
which fall such types as hunting-play and fighting-play, we 
may refer the reader to the copious examples so carefully 
collected by Professor Groos. The way in which a kitten pats 
a cork or a ball, making it roll and then pouncing upon it, is 
a characteristic example of animal play. Valuable as a pre-
paration for dealing successfully with a mouse when occasion 
shall arise, this is a specialized form of experimentation ; and 
it is more obviously in line with the hunting-behaviour of 
later life than is general experimentation with any particular 
modes of future behaviour. Still it is essentially experimenta-
tion, with the instinctive propensity setting in more definite 
channels. Its value lies in the acquisition of skill under 
circumstances easier than those presented in the serious chase. 
So, too, in the case of the playful tussles of puppies or in that 
of the kitten, which not only shows playful fight to its 
brothers and sisters, but also to its mother, who responds by 
holding down the struggling and scratching little creature. 
Unquestionably, there is an instinctive propensity ; much of 
the detail, and some of the grouping, exhibit inherited reflexes 
due to special modes of stimulation. No doubt many of these 
responses occur in a similar but more emphatic way in a serious 
fight, and yet we may hesitate before committing ourselves to 
the theory of acceleration. I t is at least equally probable 
that play as preparatory ^behaviour differs in biological detail 
(as it almost certainly does in emotional attributes) from the 
earnest of after-life, and that it was evolved directly as a 
preparation, as a means of experimentation through which 
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certain essential modes of skill were acquired,—those animals 
in which the preparatory play propensity was not inherited in 
due force and requisite amount being worsted in the combats 
of later life, and eliminated in the struggle for existence. 
For, in the preparatory tussles and squabbles and playful fights 
of young animals, experience is gained without serious risk to 
life and limb. 

The modifications of Professor Groos's biological interpreta-
tion of play which we would suggest are so slight that we 
may be said to accept it almost unreservedly. The play of 
youth, we may urge, depends on instinctive propensities to 
experimentation in varied ways, some of more general and 
others of more special import; and the value of such experi-
mentation lies in the fact that it is a means of acquiring, 
under circumstances more easy and less dangerous than those 
of sterner life, experience and skill for future use. In a word, 
play depends on instinctive propensities of value in education. 

Passing now to a brief consideration of the feelings and 
emotions which we may suppose to accompany play, we may 
place first those which characterize, from this point of view, 
general experimentation. We have here rapidly varying 
situations charged with conative impulse, the satisfaction of 
which must bring pleasure—the occasional thwarting of which 
is probably toned with the opposite—the latter serving, through 
contrast, to enhance the satisfaction of ultimate success. Both 
pleasure and its antithetical state of feeling are primarily 
matters of the conscious situation as a whole, and even in 
ourselves are difficult to distribute in analysis. But assuredly 
no small share of the total product must be assigned to the 
successful behaviour which consummates the conative tendency. 
Indeed, it is the thwarting of free action which is the source 
of much of the discomfort of the young. Unimpeded and 
vigorous behaviour also brings with it secondary effects in organic 
processes—fuller heart-beat, freer circulation, deeper respira-
tion, better digestion, firmer muscular tone, and so forth— 
which have a marked effect on the conscious situation, and aid 
in producing that emotional tone which cannot, perhaps, be 
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named in better terms than " good spirits" and the joy of 
existence, so forcibly suggested during the free play of youth. 
On the other hand, there is no more piteous sight than 
that afforded by the young animal, "cabined, cribbed, con-
fined," suffering from ennui and depression—all its organic 
processes sluggish and craving to be quickened into the 
natural vigour of life, not creeping slowly through the veins, 
but coursing at full flood. 

In the psychological aspect of play Dr. Groos assigns 
perhaps the first place to pleasure in the possession of power, 
or, as Preyer phrases it, pleasure in being a cause. "We must 
be careful, however, lest in using such expressions we seem to 
imply that animals—even quite young animals—are capable 
of entertaining ideas which belong to a much later stage of 
mental development. Speaking of " joy in ability or power," 
Professor Groos says,* " This feeling is first a conscious pre-
sentation to ourselves of our personality as it is emphasized 
by play. . . . But it is more than this ; it is also delight in 
the control we have over our bodies and over external objects. 
Experimentation in its simple as well as its more complicated 
forms is, apart from its effect on physical development, educa-
tive in that it helps in the formation of causal associations. 
. . . The young bear that plays in the water, the dog that 
tears a paper into scraps, the ape that delights in producing 
new and uncouth sounds, the sparrow that exercises its voice, 
the parrot that smashes his feeding trough—all experience the 
pleasure in energetic activity, which is, at the same time, joy 
in being able to accomplish something." But those who 
agree with Dr. Stout, as I do without hesitation, in denying 
personality (save in a very embryonic condition) and the con-
ception of causation to animals in the perceptual stage 
of mental evolution, though they may find in Dr. Groos's 
contention a central core of truth, will be unable fully to 
accept his mauner of presenting it. "Any single train of 
perceptual activity," f says Dr. Stout, " has internal unity and 

* Op. cit., p. 290. 
f " Manual of Psychology," p. 2GG. 
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continuity. B u t where conscious life is mainly perceptual , the 
several t ra ins of act ivi ty are relatively isolated and discon-
nected with each other . T h e y do not un i t e to form a 
cont inuous system, such as is implied in the conception of a 
person. W e must deny personali ty to animals ." T o th is I 
would merely add t h a t , even where perceptual cont inui ty in 
animals reaches its max imum, it is no t reflectively grasped as 
a whole, and t h e ideal cons t ruct ion of the personal ego is n o t 
conceived as an t i the t ica l to t h e impersonal world of objects. 
W i t h what Dr . S tou t says about causality I am in complete 
agreement . " W e mus t not ice ," * he urges, " t he essential 
difference which separates the merely perceptual category f r o m 
t h a t of ideational and conceptual t h o u g h t . T h e perceptual 
category is always purely and immediately pract ical in its 
operat ion. I t is a const i tut ive fo rm of t h o u g h t only because 
i t is a const i tu t ive f o r m of act ion. The question ' W h y ? ' has 
no existence fo r t h e merely perceptual consciousness. I t does 
no t and cannot inquire how it is t ha t a certain cause produces 
a certain effect. I t does not and cannot endeavour to explain, 
to analyze condi t ions so as to present a caus^ as a reason. I t 
does no t compare dif ferent modes of procedure or d i f ferent 
groups of circumstances, so as to contradis t inguish the precise 
points in which they agree f r o m those in which they disagree, 
and in th is way to explain why a certain result should follow 
in one case and a d i f ferent result in ano the r case. Causality 
in th is sense can only exist fo r the ideational consciousness, 
and the development of the ideational consciousness in th is 
direction is a development of conceptual th ink ing—of gene-
ral izat ion." 

Wherein , then , lies the central core of t r u t h in Professor 
Groos's content ion ? I n the sat isfact ion t h a t arises f rom the 
success of any conative activity. We see t h a t the animal 
s t r iving a n d doing falls within our conception of a cause, in 
the scientific sense of the word,—a relatively constant and 
cont inuous antecedent of diverse sequent effects. W e infer 
t h a t pleasure accompanies the sat isfaction of the mul t i fa r ious 

* Op. tit., p. 314. 
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cona t ive impulses . T h e pleasure is t he an ima l ' s ; t h e concep t ion 
of causal i ty a n d of self as a c o n t i n u o u s person , st i l l t h e s a m e 
a m i d d ivers i ty of conscious s i tuat ions , is ours . If we bear t h i s 
in m i n d t h e r e can be n o objec t ion t o ou r a t t r i b u t i n g t o 
an ima l s j oy in abi l i ty or power. I t is t h e p leasure d e r i v e d 
f r o m t h a t successful cona t ion whereby an ima l s fa l l i n to t h e 
ca tegory of causes w i th in t he scheme of ou r r a t i o n a l t h o u g h t . 

I n fighting-play a n d h u n t i n g - p l a y , too , t h e r e arise i n 
m o r e specific f o r m s t h e pleasures of successful cona t ion w i t h 
t h e an t i t he t i ca l fee l ings accompany ing t h w a r t e d cona t ion . 
A n d these are d i s t i ngu i shed f r o m earnes t , pa r t l y because t h e 
c o m p a n i o n or t h e i nan ima te subs t i t u t e f o r prey is t h e c e n t r e 
of a d i f f e ren t s i t ua t i on f r o m t h a t a f forded by a n e n e m y or t h e 
n a t u r a l ob j ec t of t h e chase ; pa r t ly by t h e absence of c e r t a i n 
ins i s ten t emo t iona l s t a tes which charac te r ize earnest a n d 
t h e serious bus iness of l i fe . I n fighting, t h i s is a n g e r . A n d 
we o f t e n see t h e t e n d e n c y of t h i s to arise in t h e m i d s t of 
fighting-plays, a n d a t once say t h a t i t becomes serious a n d 
passes i n to fighting in earnes t . I n d e e d , some t i n g e of ea rnes t , 
w i t h its f u l l e r emot iona l tone , f o rms p a r t of t h e p r epa ra t i on 
f o r f u t u r e l i fe , a n d so fa r fal ls w i th in t h e def in i t ion P ro fe s so r 
Groos gives of p lay . F r o m which we m a y see t h a t play is n o t 
easily m a r k e d off f r o m o t h e r f o r m s of cona t ion . 

Brief r e fe rence to t h e e lement of " make-be l i eve , " wh ich 
D r . Groos ass igns to t h e h i g h e r f o r m s of play, m a y be reserved 
f o r our f o u r t h section ; a n d some f u r t h e r discussion of i t s 
psychological aspect to t he c o n c l u d i n g chap te r . 

III .—COURTSHIP 

W e h a v e seen t h a t Professor Groos r ega rds play as t h e 
prac t ice a n d p r e p a r a t i o n fo r t h e ser ious bus iness of an ima l 
l i fe. F o u n d e d on ins t inc t ive tendencies , i t has i ts biological 
va lue in t h e acquis i t ion of pract ical a cqua in t ance wi th t he 
e n v i r o n m e n t , a n d of skill in dea l ing w i t h it ef fectual ly . I t is 
a n educa t ion in b e h a v i o u r of t h e u t m o s t service in view of t h e 
Struggle f o r existence, I t is f u l l of t h e pleasure de r ived f r o m 
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the satisfaction of innate impulse, the success of conative 
effort, and the diffused sense of well-being which accompanies 
a life of action, free and unrestrained. This freedom and 
gladness lead us to call it play ; but we must not draw the 
inference tha t the playful animal knows tha t it is playing, or 
forms any conception of t he antithesis between work and play, 
which is a product of late development. 

I n laying stress on the biological value of certain modes 
of behaviour which we thus call play, a value which lies in the 
practice and preparat ion they afford for life's more earnest 
work, Professor Groos deserves our hearty thanks . Nor need 
our thanks be less hear ty if we find tha t he has in some 
degree been anticipated by Darwin ; for he has elaborated 
with systematic care what Darwin suggested incidentally. 
" Noth ing is more common," said Darwin,* " t han for animals 
to take pleasure in practising whatever instinct they follow at 
other t imes for some real good. How of ten do we see birds 
which fly easily, gliding and sailing th rough the air, obviously 
fo r pleasure ! The cat plays with the captured mouse, and 
the cormorant with the captured fish. The weaver bird, when 
confined in a cage, amuses itself by neatly weaving blades of 
grass between the wires of its cage. Birds which habitually 
fight dur ing the breeding" season are generally ready to fight 
at all times ; and the males of the capercailzie sometimes hold 
their Balzen, or leks, a t the usual place of assemblage dur ing 
the au tumn. Hence it is not at all surprising t h a t male birds 
should continue singing for their own amusement af te r the 
season of courtship is over ." 

I n the behaviour of courtship we have what is essentially 
par t of the serious business of animal life. And in including 
it under the heading of " Love Plays," Professor Groos may 
seem to be forge t fu l of his own definition of play. He is, 
however, too clear a th inker not to see, and too honest an 
exponent not to say, t ha t much of the emotional behaviour 
commonly regarded as courtship falls outside his main thesis 
" in being, strictly speaking, not mere practice preparatory to 

* " Descent of Man," vol. ii., p. GO, 2nd edit. 1888. 
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t h e exercise of an ins t inc t , b u t r a t h e r i ts a c t u a l work ing . 1 ' 
B u t behav iour of a somewha t s imilar k i n d is seen in y o u n g 
an imals be fo re the t ime of m a t i n g has a r r i ved , a n d is exempl i -
fied b o t h in y o u n g a n d adu l t s u n d e r c i r cums tances d i f f e r e n t 
f r o m those which d i s t ingu ish w h a t we may t e r m t h e p a i r i n g 
s i tua t ion . T h i s , a t a n y r a t e , m a y be r e g a r d e d as a f o r m of 
expe r imen ta t i on a n d pract ice in t h e a r t s of cour t sh ip . O n 
d i f fe ren t g r o u n d s does P ro fes so r Groos a t t e m p t to j u s t i f y t h e 
inclusion of ac tua l cou r t sh ip u n d e r t h e head of p lay . F o r i t 
may also, he t h i n k s , even a t t he t ime of its ser ious exercise, be 
to some e x t e n t a r t f u l , invo lv ing " m a k e bel ieve ," a n d t h e r e -
fo re p layfu l in a s o m e w h a t d i f f e r en t a n d more sub t l e sense ; 
b u t a brief r e fe rence to " m a k e believe " we m a y reserve f o r 
ou r n e x t sec t ion . 

T h e r e can b e no ques t ion t h a t special modes of b e h a v i o u r 
o f t e n charac te r ize t h e p a i r i n g s i tua t ion , a n d t h a t these n o t 
only exempl i fy a n ins t inc t ive t e n d e n c y , b u t f r o m the i r c o n -
s tancy a n d re la t ive def in i teness c o n s t i t u t e types of ins t inc t ive 
behav iour . T h e y would f o r m pa r t s of any def in i t ion of a 
species f o u n d e d n o t on s t r u c t u r e b u t o n behav iou r . A n d if 
an ima l s h a v e fee l ings a n d emot ions a t al l—if t h e y are n o t 
Car tes ian a u t o m a t a , which merely seem t o be g u i d e d in t h e i r 
ac t ions by consc iousness—there can be b u t l i t t le ques t ion t h a t 
t h e behav iour wh ich charac te r izes t he sexual s i tua t ion is u n -
usually c h a r g e d w i th f ee l ing- tone , a n d accompanied by all 
those a d j u n c t s which d i s t i ngu i sh a n e m o t i o n a l s ta te , b road ly 
considered. T h i s m a t t e r is of n o l i t t l e i m p o r t a n c e in o u r 
i n t e r p r e t a t i o n of t h e p h e n o m e n a descr ibed as cour t sh ip . D o 
t he accompany ing f ee l ing - tone a n d t h e s t a te of emot iona l 
exa l ta t ion inf luence t h e behav iour , or would it r u n a s imi lar 
course in t h e absence of a n y such a c c o m p a n i m e n t s ? I f , as we 
can scarcely d o u b t , t he consciousness a t t e n d i n g t h e s i tua t ion 
does p ro found ly influence t h e behav iou r , t he f u r t h e r ques t ion 
a r i ses—Is th i s inf luence ma in ly t h e resu l t of t he presence a n d 
behav iour of an ind iv idua l of t h e oppos i te sex ? T o th is , aga in , 
we m u s t answer t h a t , so f a r as we can learn by observa t ion , 

* "The Play of Animals," Eng. trans., p. 229. 
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b e h a v i o u r u n q u e s t i o n a b l y is d e t e r m i n e d b y such inf luence 
in t h e ser ious bus iness of cour t sh ip . A n d t h e n t h e f u r t h e r 
ques t ion a r i s e s—Is i t a m a t t e r of ind i f fe rence w h a t t he appear -
a n c e a n d behav iou r of t h e ind iv idua l of t h e oppos i te sex may 
be ? A r e A., B . , C., a n d t h e rest of t h e male a lphabe t , precisely 
a l ike in s t i m u l a t i n g in a s imilar m a n n e r , a n d to a s imi la r 
degree , t he sexual impulse of t h e female ? If we a d m i t a n y 
d i f f e r e n t i a l inf luence, a n d if th i s in f luence t akes effect in t h e 
sexua l u n i o n to wh ich c o u r t s h i p is p r e p a r a t o r y , we so f a r a d m i t 
t h e efficacy of t h a t w h i c h D a r w i n t e r m e d sexual select ion. 

L e t us, however , b e f o r e p roceed ing w i t h gene ra l con-
s idera t ions , p r e sen t one or two examples of t h e f a c t s wh ich 
obse rva t ion has f u r n i s h e d wi th r e g a r d to specialized m o d e s 
of behav iour a t t he t i m e of pa i r ing . Speak ing of A m e r i c a n 
n i g h t - h a w k s , A u d u b o n says, " T h e i r m a n n e r of flying is a 
good deal modif ied a t t h e love season. T h e ma le employs 
t h e mos t w o n d e r f u l evo lu t ions t o g ive express ion t o his 
f ee l ings , c o n d u c t i n g t h e m wi th t h e g rea t e s t r a p i d i t y a n d 
ag i l i ty in s igh t of his chosen ma te , or to p u t t o r o u t a r iva l . 
H e o f t e n rises t o a h e i g h t of a h u n d r e d m e t r e s a n d more , a n d 
h i s cries become louder a n d louder as he m o u n t s ; t h e n h e 
p l u n g e s d o w n w a r d w i t h a s l a n t i n g d i rec t ion , w i t h wings half 
open , a n d so r ap id ly t h a t i t seems inev i t ab le t h a t he should be 
da shed to pieces 011 t h e g r o u n d . B u t a t t h e r i g h t m o m e n t , 
•sometimes w h e n only a f ew inches f r o m i t , he spreads h is wings 
a n d ta i l , and , t u r n i n g , soars u p w a r d once m o r e . " * M r . S t r ange , 
q u o t e d by D a r w i n , f says of t he sa t in bower -b i rd , " a t t i m e s t h e 
ma le will chase t h e f ema le all over t h e av ia ry , t h e n go to t h e 
bower , p ick u p a gay f e a t h e r or a l a rge leaf , u t t e r a cur ious 
k i n d of no te , set all h is f e a t h e r s e rec t , r u n r o u n d t h e bower 
a n d become so exci ted t h a t h i s eyes appea r r eady t o s t a r t f r o m 
his h e a d ; he con t inues o p e n i n g first one wing , a n d t h e n t h e 
o t h e r , u t t e r i n g a low, whis t l ing no te , a n d , l ike t h e domest ic 
cock, seems t o b e p ick ing u p s o m e t h i n g f r o m t h e g r o u n d , un t i l 
a t las t t h e f ema le goes qu ie t ly t o w a r d s h i m . " 

* Quoted by Groos, op. cit., p. 259. 
t " Descent of Man," vol. ii., p. 77. 
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Darwin describes how, in t h e A r g u s pheasan t ,* " t h e im-
mensely developed secondary wing- fea thers are conf ined to t h e 
male, a n d each is o r n a m e n t e d w i t h a row of f r o m t w e n t y t o 
t w e n t y - t h r e e ocelli, each above an i n c h in d i ame te r . T h e s e 
b e a u t i f u l o r n a m e n t s are h i d d e n u n t i l t he male shows himself 
before t h e f ema le . H e t h e n erects his tai l , a n d expands h is 
wing- fea the r s in to a g r ea t , a lmos t u p r i g h t , c i rcular f a n or 
shield, which is carr ied iu f r o n t of t he body . T h e ocelli a re so 
shaded t h a t , as t h e D u k e of Argyl l r emarks , t h e y s t and o u t 
l ike balls ly ing loosely w i t h i n sockets . B u t w h e n I looked a t 
a spec imen in t h e Br i t i sh M u s e u m , wh ich is m o u n t e d w i th t h e 
wings expanded and t r a i l i ng d o w n w a r d , I was , " adds D a r w i n , 
" grea t ly d i sappoin ted , f o r t h e ocelli appea red flat or even con-
cave. M r . Gould, how rever, soon m a d e t h e case clear to me, f o r 
he he ld t h e f ea the r s erect , in t h e pos i t ion in which t h e y would 
na tu ra l ly be displayed, a n d now, f r o m t h e l igh t sh in ing 011 
t h e m f r o m above, each ocellus a t once resembled t he o r n a m e n t 
called a ball a n d socke t . " T h e p r i m a r y wing- fea the r s a re 
scarcely, if a t all, in fe r io r in b e a u t y t o t h e secondaries, t h o u g h 
t he m a r k i n g s a re qu i t e d i f f e ren t , t he chief o r n a m e n t be ing a 
space parallel t o t h e d a r k - b l u e s h a f t , which in out l ine f o r m s 
a per fec t second f e a t h e r ly ing w i th in t h e t r u e f ea the r . " N o w 
t h e secondary and p r i m a r y w i n g - f e a t h e r s are no t a t all dis-
played, a n d t h e bal l a n d socket o r n a m e n t s are no t exhib i ted in 
f u l l per fec t ion , un t i l t h e ma le assumes t he a t t i t u d e of cou r t -
s h i p . " 

I t is unnecessary t o describe t h e song of b i rds which is 
genera l ly , b u t n o t always, a t i ts best d u r i n g t he per iod of 
pa i r ing . Bechs te in , who kep t b i rds d u r i n g his whole life, a n d 
s tud ied t h e m wi th care, asser ts t h a t " t h e female cana ry always 
chooses t h e best s inger , a n d t h a t in a s ta te of n a t u r e t h e 
f ema le finch selects t h a t male o u t of a h u n d r e d whose notes 
please he r m o s t . " f 

T h u s wTe are led back to sexual select ion. If we are satisfied 
t h a t t he males of cer ta in species do as a m a t t e r of f a c t behave 

* Darwin, op. cit., p. 99. 
t Quoted by Darwin, " Descent of Man," vol. ii., p. 58. 
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in specific a n d d i s t inguishab le ways a t t he b reed ing season, a n d 
in presence of the i r would-be mates , t he ques t ion is, W h a t , if 
any , is t he biological va lue of such behav iou r ? W h a t h a s 
fos te red and gu ided it i n t h e course of i ts evo lu t ion ? F r o m 
t h e case of the A r g u s p h e a s a n t , which is only a sample of t h e 
l a rge class of cases in wh ich t h e male has special a d o r n m e n t s , 
we see t h a t t he b e h a v i o u r has o f t e n d i rec t r e la t ion t o t h e 
display of such p lumage , or, in some apes, of coloured surfaces , 
so t h a t behav iour a n d o r n a m e n t a t i o n m u s t be t a k e n t o g e t h e r . 
T h e essence of D a r w i n ' s con ten t ion is, t h a t t h e a d o r n m e n t s 
a n d behav iour give r ise to a s i tua t ion t h r o u g h wh ich t h e 
f ema le is s t imula ted or exci ted t o accept t h e male ; t h a t t h e 
ma le in which they are bes t developed gives r ise t o t h e m o s t 
effect ive s i tua t ion , p roduces m o s t exc i t emen t , a n d t h e r e f o r e 
has t h e best chance of acceptance , b e i n g " unconsciously p re -
f e r r e d ; " * a n d t h a t he t h u s bege t s o f f spr ing w h i c h inhe r i t h is 
a d o r n m e n t s a n d modes of behav iour , such i nhe r i t ance be ing , 
however , confined to t h e males . T h u s sexual selection t a k e s 
effect t h r o u g h p re f e r en t i a l m a t i n g , whereby ce r t a in he red i t a ry 
t r a i t s are t r a n s m i t t e d a n d become racia l charac ter i s t ics . A n d 
th i s is b r o u g h t a b o u t t h r o u g h a n appeal t o consciousness, a n d 
seems to involve cho ice—genera l ly t h a t of t he female . 

N o w , as I h a v e elsewhere u rged , f t h e hypo thes i s of sexual 
select ion has o f t e n been placed in a fa lse l igh t by t h e i n t r o d u c -
t i o n of t h e unnecessary suppos i t ion t h a t t h e h e n b i rd , f o r 
example , m u s t possess a s t a n d a r d or ideal of aesthetic value, a n d 
t h a t she selects t h a t s inge r which comes nea res t to her concep-
t i o n of w h a t a songs te r should be. D a r w i n occasionally ex-
pressed himself u n g u a r d e d l y in t h e m a t t e r ; h e says, f o r 
example , t h a t t he f e m a l e apprec ia tes t h e display of t h e ma le , 
a n d places t o h e r c redi t a tas te f o r t h e b e a u t i f u l . | B u t he also 
d i s t inc t ly s ta tes t h a t " i t is n o t p robab le t h a t she consciously 
d e l i b e r a t e s ; she is mos t exci ted or a t t r a c t e d by t h e m o s t 
b e a u t i f u l , or melodious , or ga l l an t m a l e s . " § T h i s is all t h a t is 
real ly necessary f o r t h e t h e o r y of sexual select ion. T h e h e n 

* " Descent of Man," vol. ii., p. 56. f "Habit and Instinct," p. 217. 
% " Descent of Man," vol. ii., p. 251. § Op. cit., p. 137. 
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accepts t h a t m a t e wh ich by his song or o therwise excites in 
sufficient deg ree t h e p a i r i n g impulse ; if o the r s f a i l t o exci te 
t h i s impulse , t h e y are n o t accepted. E v e n M r . A. R . Wal lace , 
who r e j ec t s t h e t heo ry save in a very s u b o r d i n a t e f o r m , says * 
t h a t " it m a y be a d m i t t e d , as h i g h l y probable , t h a t t h e f e m a l e 
is pleased or exci ted by t h e d i sp lay , " a n d speaks f of a possible 
choice of " t h e mos t v igorous , de f ian t , a n d me t t l e some m a l e , " 
g iv ing , moreove r , J severa l t e l l ing examples of p r e f e r e n t i a l 
m a t i n g . S t r i p p e d of al l i ts unnecessary aesthetic su rp lusage , 
a t any r a t e so f a r as t h i s implies a n aesthetic ideal , or aesthetic 
mot ive , t h e hypothes i s of sexual selection sugges t s t h a t t he 
accepted m a t e is t he one wh ich adequa te ly evokes t he p a i r i n g 
impulse . 

H e r e D r . Groos m a k e s a n i n t e r e s t i ng a n d i m p o r t a n t con-
t r i b u t i o n t o t h e sub jec t . H e lays s t ress on t h e coyness a n d 
re luc tance of t h e female , a n d i l lus t ra tes i t by examples der ived 
f r o m observa t ion . " T h u s t h e f ema le cuckoo answers t he call 
of h e r m a t e wi th a n a l lu r ing l augh t h a t excites h i m to t he 
u t m o s t , b u t i t is long be fo re she gives herself u p t o h i m . 
A m a d chase t h r o u g h t ree- tops ensues, d u r i n g wh ich she con-
s t an t l y inci tes h im wi th t h a t m o c k i n g call, t i l l t h e poor fel low 
is fa i r ly d r i ven crazy. T h e female k ingf i sher o f t e n t o r m e n t s 
h e r d e v o t e d lover fo r half a day , c o m i n g a n d cal l ing h i m , a n d 
t h e n t a k i n g to flight. B u t she neve r le ts h i m o u t of her s igh t 
t he while, look ing back as she flies a n d m e a s u r i n g h e r speed, 
a n d whee l ing back when h e sudden ly gives u p t h e pu r su i t . 
T h e bower-bi rd leads her m a t e a chase u p a n d d o w n the i r 
sk i l fu l ly bu i l t pleasure-house, a n d m a n y o t h e r b i rd s behave in 
a s imilar way. T h e male m u s t exercise all h is a r t s be fo re he r 
re luc tance is overcome. She leads h i m on f r o m l imb to l imb, 
f r o m t ree t o t ree , un t i l i t seems t h a t t h e t a n t a l i z i n g c h a n g e 
f r o m a l l u r e m e n t to res is tance m u s t inc lude a n e l emen t of 
misch ievous p l a y f u l n e s s . " § 

P ro fe s so r Groos r e g a r d s t h e in s t inc t ive coyness of the 
female as t h e mos t efficient means of p r e v e n t i n g t h e too early 

* " Darwinism," p. 285. f Op. cit., p. 293. 
+ Op. cit,, p. 172. § Op. cit., pp. 285, 286. 
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a u d too f r equen t yielding to sexual impulse.'" H e th inks it 
probable t h a t " in order to preserve the species the discharge of 
t h e sexual func t ion m u s t be rendered difficult, since the impulse 
t o it is so powerfu l t h a t , wi thout some such arrest , it migh t 
easily become prejudicial to t h a t end. Th i s same s t r eng th of 
impulse is," he adds,f " itself necessary to the preservat ion of 
t h e species ; bu t , on t h e o ther hand , dams must be opposed to 
the impetuous s t ream, lest t he impulse expend itself before it is 
made effectual, or t he mothers of t he race be robbed of their 
s t reng th , to the de t r imen t of thei r offspr ing." I t has its 
or igin in the general fac t tha t , before any impor tan t motor 
discharge takes place, there is apt to be a prepara tory and 
gradually increasing exci tement . B u t this is specially empha-
sized in association wi th the sexual impulse. As Professor 
Zeigler wrote, in a pr ivate communicat ion to Dr . Groos,^ 
" Among all animals a highly excited condit iou of t he nervous 
system is necessary fo r t he act of pair ing, and consequently we 
find an exciting p layful prelude very generally indulged in . " 

Cour tship may thus be regarded f r o m the physiological 
point of view as a means of producing the requisi te amoun t of 
pa i r ing-hunger ; of s t imula t ing the whole system and faci l i ta t ing 
general and special vascular changes ; of creat ing t h a t s ta te of 
p ro found and explosive instabil i ty which has fo r i ts psycho-
logical concomitant or antecedent an imperious and irresistible 
craving. T h i s not only overcomes the coyness of the female, 
b u t generates and s t r eng thens the a rdour of the ma le—a point 
on which, perhaps, Professor Groos does not lay sufficient 
stress. F o r the process is reciprocal ; and though the male 
leads in the ardour of courtship, yet th is a rdour constantly 
grows till a t last it overcomes the barriers of reluctance. 
Cour tship is t h u s the s t rong and steady bend ing of the bow 
t h a t t h e ar row may f ind its m a r k in a biological end of t h e 
u tmos t impor tance in the survival of a heal thy and vigorous 
race. 

T h e coyness and reluctance of t h e female afford the 
* Op. cit., p. 283. t Op. cit., p. 243. 
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cond i t i ons u n d e r which t h e bow is b e n t t o t h e fu l l . B u t t h e y 
also a f fo rd t h e condi t ions of t h e a p p a r e n t act of choice. T h i s 
t akes t h e place, on t he percep tua l p lane of m e n t a l d e v e l o p m e n t , 
of t h a t de l ibera t ion wh ich precedes t h e h i g h e r act of choice on 
t h e idea t iona l p lane . F o r psychology, as well as f o r b iology, 
t h e n , D r . Groos ' s sugges t ion is a welcome a n d h e l p f u l one. 
B o t h upho lde r s of sexual selection a n d cri t ics of t h a t h y p o -
thesis , h a v e been a p t to r e g a r d t he choice of a m a t e in an ima l s 
f r o m too a n t h r o p o m o r p h i c a po in t of v i e w — t o look u p o n i t 
as t he o u t c o m e of r a t iona l de l ibera t ion , of we igh ing in t h e 
aesthetic ba lance t h e re la t ive a t t rac t iveness of t h i s su i to r a n d 
of t h a t , a n d of r each ing a def in i te conclusion t h a t t h e one is t o 
be accepted because he behaves or is a d o r n e d in such a n d such 
a way, whi le t h e o the r is t o be re jec ted because he fa l l s below 
all reasonable s t a n d a r d s of r equ i r emen t . T h e choice exercised 
by t h e f ema le , if so we t e r m i t , is f a r s impler a n d more na ive . 
I n d e e d , P ro fe s so r Groos goes so f a r as t o say t h a t on h is 
hypothes i s t h e e lement of choice is a l t oge the r abol i shed . " I t 
is t he ins t inc t ive coyness of t he f e m a l e , " he says,* " t h a t 
necess i ta tes all t he a r t s of cour t sh ip , a n d t he p robab i l i ty is t h a t 
se ldom or n e v e r does t h e female exer t any choice. She is n o t 
a w a r d e r of t h e prize, b u t r a t h e r a h u n t e d c rea tu re . So, j u s t 
as t h e beas t of p rey has special ins t inc t s fo r f i n d i n g his prey , 
t h e a r d e n t male m u s t have special i n s t inc t s f o r s u b d u i n g 
f ema le re luc tance . Accord ing to t h i s t heo ry , t he r e is choice 
on ly i n t h e sense t h a t t he h a r e finally succumbs t o t h e bes t 
h o u n d , wh ich is as m u c h as to say t h a t t h e p h e n o m e n a of 
c o u r t s h i p a r e re fer red a t once to n a t u r a l se lect ion." H e 
reaches t h i s conclusion, however , by g r a d u a l s tages. H e first 
u rges f t h a t " it would be absu rd t o aff i rm t h a t all b i rd songs 
o r ig ina t e in a conscious aesthetic a n d cri t ical act of j u d g m e n t 
on t h e p a r t of t h e female . A conscious choice e i t he r of t h e 
m o s t b e a u t i f u l or t h e loudest s inge r is cer ta in ly n o t t h e rule , 
a n d p r o b a b l y never occurs a t all. B u t , " h e adds , " is i t n o t 
st i l l a choice, t h o u g h unconscious , w h e n t h e female t u r n s t o 
t h e s inge r whose voice, w h e t h e r f r o m s t r e n g t h or modu la t i on , 

* Op. cit., pref., p. xxii. t Op. cit., p. 240. 
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proves most a t t rac t ive ? Even if the song is pr imar i ly a 
means of recognit ion or a n invi ta t ion f r o m the male, still the 
psychological effect must be t h a t the female follows t h e songster 
t h a t excites her most , and so exerts a k ind of unconscious 
select ion." 

T h e phrase " unconscious choice " is, however, somewhat 
unsat isfactory, especially when we remember t h a t it is used to 
indicate the result of a direct appeal to the conscious s i tuat ion. 
I f , however, we say t h a t it is perceptual choice ar is ing f r o m 
impulse as dis t inguished f r o m ideational choice due to mot ive 
a n d volit ion, we see t h a t t h e dis t inct ion is in l ine w i t h t h a t 
which we have drawn again and again, and which Dr . S tou t so 
well emphasizes in his " M a n u a l of Psychology." B u t we have 
also d rawn the dis t inct ion between inst inct ive behaviour pr ior 
to individual experience, and intel l igent behaviour the result of 
such experience. U n d e r which of these classes does the be-
haviour of the female du r ing cour tship fall ? Professor Groos, 
in the f u r t h e r development of his hypothesis, seems to place it 
in the instinctive category. " Ins tead of a conscious or un-
conscious choice, of which we know no th ing ce r ta in , " he says,* 
" we have the need of overcoming inst inct ive coyness in the 
female, a fact famil iar enough, b u t h i ther to n o t sufficiently 
accounted for. T h e n the quest ion no longer is, which among 
many males will be chosen by the female , bu t which one has 
the qualit ies t h a t can overcome the reluctance of t h e female 
whom he woes. Sexual selection would t hen become a special 
case of na tura l selection." 

I a m unable to follow Professor Groos in th i s view, which 
I find it r a ther difficult to reconcile wi th such s ta tements 
as t h a t a lready quoted, in which he says t h a t t h e female 's 
" t an ta l iz ing change f rom a l lurement to resistance seems to 
include an element of a mischievous p layfulness ." I t is more 
probable t h a t ins t inct ive coyness and reluctance af ford the 
condi t ions under which experience of the pleasures of cour t sh ip 
may be gained. I t is said t h a t a flirt , when t a k e n to task fo r 
her conduc t a t ball and picnic, justified it by asking demurely 

* Op. cit., p. 244. 
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how else she was to g a i n t h a t wide exper ience of men wh ich 
was abso lu te ly necessary to gu ide her in exercis ing a wise a n d 
b e c o m i n g choice. L e t us hope t h a t when t he f a t e f u l t i m e 
a r r ived she ac ted wi th due de l ibe ra t ion . N o w t h e c o q u e t r y 
of b i rd s a f fo rds t he o p p o r t u n i t y of g a i n i n g j u s t such exper ience 
in t h e l i gh t of which a pe rcep tua l choice m a y be made . 

L e t us r e m e m b e r t h a t cour t sh ip is, as D a r w i n said, " a 
p ro longed a f f a i r , " a n d t h a t coyness is a m e a n s to i t s p r o l o n g a -
t ion . A n d le t us r e m e m b e r t h a t in s imple cases, as also in 
m o r e complex m a t t e r s , t h e in te l l igen t exercise of choice 
depends u p o n wha t D r . S tou t t e r m s t he acquis i t ion of m e a n i n g . 
" T h e ch i cken does n o t , a t f i r s t , " he says,* " d i s t i n g u i s h 
be tween w h a t is edible a n d wha t is no t . T h i s i t ha s to l ea rn 
by exper ience . I t will a t t he ou tse t peck a t a n d seize all w o r m s 
and ca te rp i l l a r s ind isc r imina te ly . T h e r e is a p a r t i c u l a r ca te r -
pi l lar called t h e c i n n a b a r ca te rp i l la r . W h e n th i s is f i rs t 
p resen ted to t h e ch icken it is pecked a t a n d seized, l ike o t h e r 
s imi lar ob jec t s . B u t as soon as it is fa i r ly seized it is d r o p p e d 
in d i sgus t . W h e n nex t t h e chicken sees t he ca te rp i l l a r , i t 
looks a t i t suspiciously, a n d r e f r a i n s f r o m peck ing . N o w , 
w h a t has h a p p e n e d in t h i s case ? T h e s i gh t of t h e c i n n a b a r 
ca te rp i l l a r re-exci tes t h e to t a l d i spos i t ion l e f t b e h i n d by t h e 
p rev ious exper ience of peck ing a t i t , se iz ing i t , a n d e j e c t i n g 
i t in d i s g u s t . T h u s t he effect of these exper iences [ w h a t I 
have t e r m e d t he conscious s i t u a t i o n ] is r ev ived . T h e s i gh t 
of t h e c i n n a b a r ca terpi l la r has acqu i red a meaning.'''' T a k e 
now t h e case of a coy hen b i rd , t o w h o m several males pay 
c o u r t . T h e s igh t of th i s one, b e h a v i n g a f t e r h is k i n d , excites 
in smal l degree t h e sexual impulse a n d emot ions . H e r h e a r t 
beats b u t l i t t l e t he f a s t e r f o r all his an t ics , h e r r e sp i r a to ry 
r h y t h m is scarcely af fected, he r f ea the r s , l ike he r fee l ings , 
r e m a i n compara t ive ly unruf f led . Pie has acqu i red m e a n i n g 
f r o m t h e r eac t ion to his presence ; i t is n o t , however , a very 
a t t r a c t i v e m e a n i n g . B u t t h a t o the r , p e r h a p s f r o m mere 
pers is tency, p e r h a p s because he is m o r e " v igorous , de f i an t , a n d 
me t t l e some " (she, a t any ra te , cer ta in ly k n o w s n o t why) , deeply 

* " Manual of Psychology," p. 85. 
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st irs her organic be ing, sets her all aglow, and breaks down t h e 
barriers of her coyness. A n d this he does because he is the 
cent re of a conscious s i tuat ion which has acquired, t h r o u g h 
her experience of his presence, a meaning and an interest t h a t 
are at last irresistibly a t t rac t ive . I t is a choice f r o m impulse, 
not t h e result of deliberat ion ; bu t it is a choice which is 
determined by the emotional mean ing of the conscious s i tua t ion . 
A n d it is the re i tera ted revival of the associated emotional 
e lements which generates an impulse sufficiently s t rong to 
overcome her inst inctive coyness and re luctance. 

And this coyness is t h e na tu ra l correlat ive of the ardour 
of t he male, an a rdour increased by his cour tsh ip ant ics . If 
t he female yielded readily a n d at once, t he behav iour of 
cour tsh ip would never have been evolved. Supe rabundan t 
v igour in the male is, no d o u b t , a f avourab le condi t ion of 
courtship, as it is of play ; bu t nei ther is it a sine qua noil, nor 
in any case does i t , or can it , afford any guidance of behaviour 
into jus t those specific channels in which we find it se t t ing 
du r ing the breeding season. If sexual selection be no t a vera 
causa of the specific direction, we have a t present no o ther 
hypothesis which in any degree fits the facts . And to the 
cri t icism of those who, like M r . W . H . H u d s o n , urge t h a t 
dance and song, and aerial evolut ions in birds , a re seen a t 
t imes when the immedia te business of cour tsh ip fo rms no pa r t 
of t h e s i tuat ion, Professor Groos's theory of play affords a 
sufficient answer. If courtship, whose biological end is of 
such supreme importance , fo rms a central f ea tu re in the serious 
business of an imal l i f e ; and if play is the prepara t ion and 
practice for behaviour of biological impor tance ; we should 
expect to find manifes ta t ions (with an emot ional difference, 
and no doubt m a n y differences in detai l) of all those actions, 
the due per formance of which, in the supreme hour of cour t -
ship, will alone enable the adequately prepared and well-
practised male to overcome the re luctance of the female, and 
beget offspring to t ransmi t his ins t inct ive and emotional 
tendencies. 
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I Y . — A N I M A L " ^ESTHETICS " AND " ETHICS " 

I n th is sec t ion we shal l consider some types of b e h a v i o u r 
which suggest s i t u a t i o n s t h a t c o n t a i n t he ge rms of aesthetics 
a n d ethics, w i t h a v iew t o d e t e r m i n i n g , so f a r as possible, t h e 
principles on which t h e y should be i n t e r p r e t e d . T h i s is a 
peculiarly di f f icul t s u b j e c t ; f o r we are e n d e a v o u r i n g to ge t 
b e h i n d t he behav iou r , a n d to i n f e r t h e m e n t a l cond i t ions wh ich 
accompany i t , a n d t h r o u g h w h i c h it assumes i t s d i s t inc t ive 
charac te r . T h e dif f icul ty is twofo ld : first, because, as D r . 
S tou t pu t s i t ,* " h u m a n l a n g u a g e is especially c o n s t r u c t e d t o 
describe t h e m e n t a l s t a tes of h u m a n be ings , a n d th i s m e a n s 
t h a t i t is especially cons t ruc t ed so as to mis lead us w h e n we 
a t t e m p t t o descr ibe t h e work ings of m i n d s t h a t d i f fer in a n y 
g rea t degree f r o m t h e h u m a n ; " a n d secondly, because, t o 
quo te t he same ca r e fu l t h i n k e r , ! " t h e bese t t i ng snare of t h e 
psychologist is t h e t e n d e n c y t o assume t h a t a n act or a t t i t u d e 
wh ich in h imself would be t h e n a t u r a l m a n i f e s t a t i o n of a 
cer ta in m e n t a l process m u s t , t he r e fo re , have t h e same m e a n i n g 
in t h e case of a n o t h e r . T h e fal lacy lies in t a k i n g t h i s or t h a t 
isolated ac t ion a p a r t f r o m t h e t o t a l i t y of cond i t ions u n d e r 
which i t appears . I t is pa r t i cu la r ly seduct ive when t h e an ima l 
m i n d is t h e s u b j e c t of i n q u i r y . " 

W e m u s t , t h e r e f o r e , base o u r m e t h o d of p rocedure on some 
def in i te pr incip le . T h e canon of i n t e r p r e t a t i o n wh ich I have 
elsewhere sugges ted J is, t h a t we should no t i n t e r p r e t an ima l 
behav iou r as t h e o u t c o m e of h i g h e r m e n t a l processes, if it can 
be fa i r ly explained as due to t h e opera t ion of those which s t and 
lower in t h e psychological scale of deve lopmen t . T o th i s i t 
may be a d d e d — l e s t t h e r a n g e of t h e pr inciple be misunde r s tood 
— t h a t t he c a n o n by no m e a n s excludes the i n t e r p r e t a t i o n of a 
pa r t i cu la r ac t as t h e ou tcome of t h e h ighe r m e n t a l processes, 
if we al ready have i n d e p e n d e n t evidence of the i r occurrence in 

* " Manual of Psychology," p. 23. 
t Op. cit., p. 22. 
X " Introduction to Comparative Psychology," p. 53. 
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t h e a g e n t . N o w , t h e c o n c l u s i o n t o w h i c h w e a r e l e d b y d i r e c t 

e x p e r i m e n t a n d a c r i t i c a l s t u d y o f t h e a c t i o n s o f a n i m a l s w h o s e 

l i f e - h i s t o r y i s k n o w n t o u s i s , t h a t m o s t o f t h e i r b e h a v i o u r 

— p e r h a p s a l l — i s d u e t o w h a t D r . S t o u t t e r m s t h e p e r c e p t u a l , 

a s o p p o s e d t o t h e i d e a t i o n a l , e x e r c i s e o f c o g n i t i o n . T h e i r 

b e h a v i o u r c a n b e e x p l a i n e d w i t h o u t h a v i n g r e c o u r s e t o t h e 

h y p o t h e s i s t h a t t h e y r e f l e c t , a n d a t t a i n t o i d e a l s c h e m e s a s t h e 

r e s u l t of a b s t r a c t i o n a n d g e n e r a l i z a t i o n c o n s c i o u s l y d i r e c t e d t o 

t h i s e n d . R a t h e r t h a n r e p e a t w h a t I h a v e a l r e a d y s a i d , I w i l l 

q u o t e D r . S t o u t ' s s u m m a r y of t h e p o s i t i o n t o w h i c h h e , t o o , h a s 

b e e n l e d . " T h e v a s t i n t e r v a l , " h e s a y s , * " w h i c h s e p a r a t e s 

h u m a n a c h i e v e m e n t s , s o f a r a s t h e y d e p e n d o n h u m a n i n t e l l i -

g e n c e , f r o m a n i m a l a c h i e v e m e n t s , s o f a r a s t h e y d e p e n d o n 

a n i m a l i n t e l l i g e n c e , i s c o n n e c t e d w i t h t h e d i s t i n c t i o n b e t w e e n 

p e r c e p t u a l a n d i d e a t i o n a l p r o c e s s . A n i m a l a c t i v i t i e s a r e e i t h e r 

p u r e l y p e r c e p t u a l , o r , i n s o f a r a s t h e y i n v o l v e i d e a s , t h e s e i d e a s 

s e r v e o n l y t o p r o m p t a n d g u i d e a n a c t i o n i n i t s a c t u a l e x e c u -

t i o n . O n t h e o t h e r h a n d , m a n c o n s t r u c t s ' i n h i s h e a d , ' b y 

m e a n s o f t r a i n s o f i d e a s , s c h e m e s of a c t i o n b e f o r e h e b e g i n s t o 

c a r r y t h e m o u t . H e i s t h u s c a p a b l e o f o v e r c o m i n g d i f f i c u l t i e s 

i n a d v a n c e . H e c a n c r o s s a b r i d g e b e f o r e h e c o m e s t o i t . " 

I t h a s a l r e a d y b e e n s t a t e d t h a t i n t h e i n t e l l i g e n t b e h a v i o u r 

o f a n i m a l s u n d e r m a n ' s t e a c h i n g h e i s t h e r a t i o n a l a g e n t , t h e y 

h i s w i l l i n g - s l a v e s . T h i s m a y b e h e r e a g a i n i l l u s t r a t e d t o 

e n f o r c e t h e d i s t i n c t i o n d r a w n b y D r . S t o u t i n t h e a b o v e 

p a s s a g e . T h o s e w h o h a v e s e e n a s h e p h e r d ' s d o g w o r k i n g 

s h e e p o n a m o o r l a n d f e l l , a n d h a v e t a k e n t h e t r o u b l e t o 

a s c e r t a i n h o w t h e r e s u l t s h e s e e s h a v e b e e n a t t a i n e d , w i l l 

a p p r e c i a t e , o n t h e o n e h a n d , h o w w e l l t h e d o g k n o w s a n d 

r e s p o n d s t o t h e s i g n a l s o f h i s m a s t e r , a n d , o n t h e o t h e r h a n d , 

h o w c o m p l e t e l y a l l i n i t i a t i o n i s i n t h e m a s t e r ' s m i n d , n o t t h a t 

of t h e k e e n l y i n t e l l i g e n t d o g . T h o s e w h o m e r e l y w i t n e s s s u c h 

a p e r f o r m a n c e w i t h o u t i n q u i r y o r i n v e s t i g a t i o n w i l l p r o b a b l y 

m i s u n d e r s t a n d t h e w h o l e m a t t e r . I n t h e n o r t h o f E n g l a n d 

c o m p e t i t i o n s a r e n o t u n c o m m o n w h e r e , s a y , t h r e e s h e e p h a v e 

t o b e d r i v e n o v e r a d e f i n i t e c o u r s e , b e t w e e n c e r t a i n p o s t s a n d 

* " Manual of Psychology," p. 2G6. 
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r o u n d o t h e r s , t h r o u g h n a r r o w p a s s a g e s a n d i n t o a f o l d — a l l 

w i t h i n a c e r t a i n t i m e l i m i t . A t s u c h a c o m p e t i t i o n s u c c e s s 

d e p e n d s o n t w o t h i n g s : first, t h e t r a i n i n g o f t h e d o g t o r e -

s p o n d a t o n c e t o s o m e s i x o r e i g h t w h i s t l e - s i g n a l s , o f t e n 

a c c o m p a n i e d b y g e s t u r e s a n d m o v e m e n t s o f a s t i c k ; a n d 

s e c o n d l y , t h e j u d g m e n t o f t h e s h e p h e r d . T h e s i g n a l s , g i v e n 

i n d i f f e r e n t w h i s t l e - t o n e s a n d i n f l e c t i o n s , h a v e f o r t h e d o g 

m e a n i n g , s u c h a s d r i v e s t r a i g h t o n , f r o m t h i s s i d e , f r o m t h a t , 

s t o p , l i e d o w n , c r e e p , a n d s o f o r t h . T h e d o g ' s w h o l e b u s i n e s s 

i s t o o b e y t h e s e s i g n a l s . A n d t h e i n s t a n t r e s p o n s e o f a w e l l -

t r a i n e d d o g i s a d m i r a b l e . B u t i n t h e w h o l e p r o c e e d i n g h e i s 

m e r e l y t h e e x e c u t a n t o f h i s m a s t e r ' s o r d e r s . H e o r i g i n a t e s n o 

i m p o r t a n t s t e p . A n d if y o u l i s t e n t o t h e c r i t i c i s m s b y o t h e r 

s h e p h e r d s d u r i n g a c o m p e t i t i o n y o u w i l l find t h a t t h e y a r e 

m a i n l y p a s s e d o n t h e j u d g m e n t s h o w n b y t h e m a s t e r , a n d 

o n l y i n p a l p a b l e f a i l u r e s i n o b e d i e n c e 011 t h e b e h a v i o u r o f t h e 

d o g . T h e i n t e l l i g e n t a n i m a l i s w h a t h e i s t r a i n e d t o b e — o n e 

w h o s e n a t u r a l p o w e r s a r e u n d e r t h e c o m p l e t e c o n t r o l o f h i s 

m a s t e r w i t h w h o m t h e w h o l e p l a n o f a c t i o n l i e s . 

S i n c e , t h e n , i n t h e c o g n i t i o n a l field w e find n o i n d e p e n d e n t 

e v i d e n c e o f t h e h i g h e r p r o c e s s e s , w e a r e b o u n d , i n a c c o r d a n c e 

w i t h o u r c a n o n , t o i n t e r p r e t e m o t i o n a l s i t u a t i o n s o n s i m i l a r 

p r i n c i p l e s , u n l e s s w e find i n t h e m o u t s t a n d i n g f a c t s w h i c h c a n -

n o t b e e x p l a i n e d i n t h i s w a y . 

I n c o n s i d e r i n g t h e p a i r i n g s i t u a t i o n w e u r g e d t h a t t h e 

f r a m i n g o f a n i d e a l o f b e a u t y t o w h i c h a g i v e n s u i t o r a p -

p r o a c h e s , o r f r o m w h i c h h e f a l l s s h o r t , i s u n n e c e s s a r y f o r t h e 

i n t e r p r e t a t i o n o f t h e f a c t s . W e s h o u l d n o t i n s t r i c t n e s s , t h e r e -

f o r e , s p e a k o f " a n a p p r e c i a t i o n o f b e a u t y " o r " a t a s t e f o r t h e 

b e a u t i f u l " i n b i r d s , s i n c e s u c h e x p r e s s i o n s a l m o s t i n e v i t a b l y 

i m p l y t h a t t h e s e c r e a t u r e s h a v e r e a c h e d s o m e c o n c e p t i o n o f 

b e a u t y a s d i s t i n g u i s h e d f r o m a n d c o n t r a s t e d w i t h u g l i n e s s . A t 

t h e s a m e t i m e t h e h e n c e r t a i n l y a p p e a r s t o e n j o y t h e s i t u a t i o n 

o f w h i c h t h e p l u m e d c o c k , a t t i t u d i n i z i n g t h u s , f o r m s t h e c e n t r e 

o f i n t e r e s t — t h r o u g h w h i c h h e a c q u i r e s m e a n i n g . A l t h o u g h , 

t h e r e f o r e , t h e r e i s p r o b a b l y n o i d e a l o r s t a n d a r d o f b e a u t y , 

t h e r e a r e a f f o r d e d t h e d a t a i n e x p e r i e n c e f r o m w h i c h , w e r e t h e 
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b i r d c a p a b l e o f r e f l e c t i o n , s u c h a n i d e a l m i g h t , i n i d e a t i o n a l 

s u b l i m a t i o n , b e d e r i v e d . B e f o r e c o m p a r i s o n , a b s t r a c t i o n , a n d 

g e n e r a l i z a t i o n c a n b e a p p l i e d , i n t h e r e f l e c t i v e l a b o r a t o r y o f 

t h o u g h t , t h e r e m u s t b e s u i t a b l e e x p e r i e n c e s t o f o r m t h e r a w 

m a t e r i a l o n w h i c h t h e s e r a t i o n a l p r o c e s s e s c a n b e e x e r c i s e d . 

L o n g e r e , i n t h e c o u r s e o f m e n t a l e v o l u t i o n , t h e c o r r e l a t i v e 

c o n c e p t i o n s i m p l i e d i n t h e p h r a s e " b e a u t i f u l o r u g l y " h a d 

t a k e n d e f i n i t e f o r m , p e r c e p t u a l s i t u a t i o n s m u s t h a v e a r i s e n , 

w h e r e , b y d i r e c t a p p e a l t o t h e s e n s e s , b y t h e d i f f u s e d e f f e c t s o f 

s t i m u l a t i o n a n d t h e i r a c c o m p a n y i n g f e e l i n g - t o n e , a n d b y t h e 

n a t u r a l s a t i s f a c t i o n o f m e r e i m p u l s e , t h e f o u n d a t i o n s w e r e l a i d 

o f t h a t a p p r e c i a t i o n o f t h e b e a u t i f u l w h i c h f o r m s t h e r e f l e c t i v e 

s u p e r s t r u c t u r e w e b u i l d u p o n t h e m . I n d e e d , t h e p l e a s u r e a n d 

s a t i s f a c t i o n a t t e n d i n g p a r t i c u l a r s i t u a t i o n s , a s t h e y s e v e r a l l y 

a r i s e , a p p e a r t o c o n t a i n t h e p e r c e p t u a l g e r m s of w h a t i n l a t e r 

d e v e l o p m e n t b e c o m e s a e s t h e t i c a p p r e c i a t i o n . 

T h e b i r d w h i c h , h a v i n g c o m p l e t e d i t s n e s t , e y e s i t w i t h 

a p p a r e n t s a t i s f a c t i o n , m a y w e l l h a v e t h e g e r m s of t h a t w h i c h , 

w h e n r e n d e r e d s c h e m a t i c i n o u r t h o u g h t , w e c a l l t a s t e . D r . 

G o u l d , i n d e e d , s t a t e s t h a t c e r t a i n h u m m i n g - b i r d s d e c o r a t e 

t h e i r n e s t s " w i t h t h e u t m o s t t a s t e , " w e a v i n g i n t o t h e i r s t r u c -

t u r e b e a u t i f u l p i e c e s o f l i c h e n . A n d t h e g a r d e n e r b o w e r - b i r d 

c o l l e c t s i n f r o n t of i t s b o w e r f l o w e r s a n d f r u i t s o f b r i g h t a n d 

v a r i e d c o l o u r s . W h a t m e a n i n g t h e s e c a r r y i n t h e c o n s c i o u s 

s i t u a t i o n w e d o n o t k n o w ; w e c a n o n l y s u p p o s e t h a t t h e y 

i n c i d e n t a l l y c o n t r i b u t e t o t h e h e i g h t e n i n g o f t h e s e x u a l i m p u l s e , 

a n d h a v e b e e n e v o l v e d a s a m e a n s o f s t i m u l a t i o n t o t h e b i o -

l o g i c a l e n d t o w a r d s w h i c h s e x u a l s e l e c t i o n i s u n c o n s c i o u s l y 

d i r e c t e d . F o r i t i s p r o b a b l e t h a t a l l t h e s i t u a t i o n s w i t h w h i c h 

p l e a s u r e a n d s a t i s f a c t i o n a r e i n h i g h d e g r e e a s s o c i a t e d a r e , i n 

p r i m a r y o r i g i n , c l o s e l y c o n n e c t e d w i t h b e h a v i o u r d i r e c t e d , 

t h r o u g h n a t u r a l o r s e x u a l s e l e c t i o n , t o s o m e d e f i n i t e b i o l o g i c a l 

e n d , o r , i n b r i e f , w i t h b e h a v i o u r o f b i o l o g i c a l v a l u e . A n d i t i s , 

p e r h a p s , n o t i m p r o b a b l e t h a t t h e s t a t e s o f c o n s c i o u s n e s s m o s t 

h i g h l y t o n e d w i t h s t r o n g e m o t i o n h a v e t h e i r o r i g i n i n t h o s e 

s i t u a t i o n s w h i c h a r i s e a m i d t h e p a i r i n g , p a r e n t a l , a n d c o m -

p a n i a b l e r e l a t i o n s o f a n i m a l l i f e . 

T 

http://rcin.org.pl



W e h a v e a l r e a d y s a i d t h a t t h e c o m p a n i o n , a s t h e n u c l e u s 

of a s i t u a t i o n , i s a t h i n g w h i c h r e a c t s i n a l t o g e t h e r s p e c i a l w a y s , 

s o t h a t i t b e c o m e s d i f f e r e n t i a t e d f r o m o t h e r t h i n g s a s s o m e -

t h i n g t h e m e a n i n g of w h i c h , a n d t h e i n t e r e s t i n w h i c h , a r e sui 

generis a n d u n i q u e i n t y p e . I t b e c o m e s t h e c e n t r e o f e m o t i o n a l 

s i t u a t i o n s , w h i c h w e a s c r i b e t o r i v a l r y , e m u l a t i o n , j e a l o u s y , 

a n d s o f o r t h . A n d w e h a v e a l s o d r a w n a t t e n t i o n t o t h e v i e w 

t h a t t h e g e n e t i c o r d e r , s o f a r a s t h e r e i s a n o r d e r , i s n o t first 

t h e e g o a n d t h e n t h e a l t e r , b u t first t h e m o t h e r a n d c o m -

p a n i o n s a n d t h e n t h r o u g h t h e m t h e s e l f . W e l e a r n t o k n o w 

o u r s e l v e s o n l y t h r o u g h k n o w i n g o t h e r s . W e m u s t n o w a s k 

t h e q u e s t i o n — a q u e s t i o n w h i c h m u s t b e a n s w e r e d b e f o r e w e 

c a n t o u c h o n t h e p o s s i b l e e t h i c s o f a n i m a l s — h o w f a r , a n d i n 

w h a t s e n s e , t h e s o c i a l a n i m a l r e g a r d s o t h e r s a s o f l i k e n a t u r e 

t o i t s e l f , a n d c a p a b l e a l s o o f l i k e f e e l i n g s a n d e m o t i o n s . 

S t a t e d i n t h i s f o r m w e m u s t , I t h i n k , a n s w e r t h e q u e s t i o n i n 

t h e n e g a t i v e . T h e e x p r e s s i o n , " o f l i k e n a t u r e t o i t s e l f , " 

i m p l i e s t h a t t h e s e l f h a s a l r e a d y t a k e n m o r e o r l e s s d e f i n i t e 

f o r m , a n d t h a t t h e a n i m a l i n f e r s t h a t , s i n c e t h e a l t e r b e h a v e s 

a n d r e a c t s i n l i k e m a n n e r t o t h e e g o , i t a l s o i s a n e g o . T h i s 

i s d i s t i n c t l y a n a c t o f r e a s o n i n g . A s C l i f f o r d p h r a s e d i t , t h e 

c o m p a n i o n b e c o m e s a n eject. W e c a n n e v e r b y d i r e c t e x -

p e r i e n c e b e c o m e a c q u a i n t e d w i t h t h e f e e l i n g s o f o t h e r s , b u t 

w e c a n e n d o w t h e m e j e c t i v e l y w i t h p e r s o n a l i t y a n a l o g o u s t o 

o u r o w n . 

B u t , t h o u g h i t i s e x c e e d i n g l y d o u b t f u l w h e t h e r a n y a n i m a l 

c a n r e g a r d i t s c o m p a n i o n a s a n " e j e c t , " m a y t h e r e n o t b e a 

p e r c e p t u a l a n t i c i p a t i o n o f t h e i d e a t i o n a l p r o c e s s t h a t c o m e s 

w i t h l a t e r - d e v e l o p e d r e f l e c t i o n ? A d e c a d e a g o I g a v e t h e 

f o l l o w i n g a n s w e r t o t h i s q u e s t i o n : " F o r m y s e l f , I c a n n o t 

d o u b t t h a t a n i m a l s p r o j e c t i n t o e a c h o t h e r t h e s h a d o w s of t h e 

f e e l i n g s of w h i c h t h e y a r e t h e m s e l v e s c o n s c i o u s . " * P r o f e s s o r 

M a r k B a l d w i n s p e a k s o f t h e s t a g e a t w h i c h t h i s t a k e s p l a c e , 

a s t h e " p r o j e c t i v e s t a g e " o f d e v e l o p m e n t . " N o w , i n t h e 

f a c t , " h e s a y s , f " o f h e r d i n g , c o m m o n l i f e a n d a r r a n g e m e n t s 

* " Animal Life and Intelligence," p. 340. 
+ " Mutual Development in the Child and the Race," p. 19. 
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f o r t h e p r o t e c t i o n o f t h e h e r d , a n i m a l s o c i e t i e s of v a r i o u s k i n d s , 

a n i m a l d i v i s i o n o f l a b o u r , e t c . , — w h a t e v e r b e t h e o r i g i n of i t , — • 

w e h a v e w h a t s e e m s t o b e s u c h a n e p o c h i n a n i m a l l i f e . T h e s e 

c r e a t u r e s s h o w a r e a l r e c o g n i t i o n of o n e i n d i v i d u a l b y a n o t h e r , 

a n d a r e a l c o m m u n i t y of l i f e a n d r e a c t i o n , w h i c h i s q u i t e 

d i f f e r e n t f r o m t h e i n d i v i d u a l i s m of p u r e l y s e n s a t i o n a l a n d 

u n s o c i a l c o n s c i o u s n e s s . A n d y e t i t i s j u s t a s d i f f e r e n t f r o m 

t h e r e f l e c t i v e o r g a n i z a t i o n of h u m a n s o c i e t y , i n w h i c h t h e 

s e l f - c o n s c i o u s n e s s a n d p e r s o n a l v o l i t i o n of t h e i n d i v i d u a l p l a y 

t h e m o s t i m p o r t a n t role. I s e e n o w a y of a c c o u n t i n g f o r t h e 

g r e g a r i o u s i n s t i n c t a n y w h e r e , e x c e p t o n t h e a s s u m p t i o n of s u c h 

a p r o j e c t i v e e p o c h o f a n i m a l c o n s c i o u s n e s s . " 

N o w , i n e n d e a v o u r i n g t o r e a l i z e h o w t h e s i t u a t i o n f e e l s t o 

a n a n i m a l i n t h i s p r o j e c t i v e s t a g e , t h e first d i f f i c u l t y w e 

e n c o u n t e r i s t h a t o f d i v e s t i n g o u r s e l v e s o f t h o s e p r o d u c t s o f 

r e f l e c t i o n w h i c h c h a r a c t e r i z e o u r o w n m e n t a l s i t u a t i o n ; a n d 

t o a v o i d w h a t D r . S t o u t , i n t h e p a s s a g e a b o v e q u o t e d , * t e r m s 

t h e p s y c h o l o g i s t ' s b e s e t t i n g s n a r e . T h e s e c o n d d i f f i c u l t y i s 

t o g r a s p t h a t , i n e x p e r i e n c e , s u b j e c t a n d o b j e c t a r e i n s e p a r a b l e , 

h o w e v e r c l e a r l y w e m a y l e a r n t o p e r c e i v e t h a t t h e y a r e d i s -

t i n g u i s h a b l e a s p e c t s o f t h a t e x p e r i e n c e . I f t h e s u b j e c t i s 

e v e n t u a l l y r e g a r d e d a s t h a t w h i c h e x p e r i e n c e s , a n d t h e o b j e c t 

a s t h a t w h i c h i s e x p e r i e n c e d , i t i s s u r e l y o b v i o u s t h a t e a c h i s 

n e c e s s a r y t o t h e o t h e r . B u t , b e f o r e t h e s e d i f f e r e n t a s p e c t s a r e 

c l e a r l y d i s t i n g u i s h e d , t h e r e i s , i n t h e p e r c e p t u a l s t a g e o f 

m e n t a l d e v e l o p m e n t , w h a t w e m a y t e r m a d i s t r i b u t i o n o f t h e 

i t e m s of e x p e r i e n c e a m o n g t h e c e n t r e s o f i n t e r e s t . 

I n i l l u s t r a t i o n of t h e k i n d of d i s t r i b u t i o n w h i c h w e m a y 

s u p p o s e t o c o m e n a t u r a l l y t o a n a n i m a l , i n w h a t P r o f e s s o r 

B a l d w i n t e r m s t h e p r o j e c t i v e e p o c h , l e t u s t a k e t h r e e a n i m a l 

s i t u a t i o n s : first, a c h i c k p e c k s a t a s o l d i e r - b e e t l e , a n d finds i t 

n a u s e o u s ; s e c o n d l y , a h e n - b i r d h e a r s t h e j o y o u s s o n g of h e r 

m a t e ; t h i r d l y , a p u p p y i n p l a y b i t e s i t s c o m p a n i o n , a n d 

r e c e i v e s a p a i n f u l n i p i n r e t u r n . E a c h of t h e s e c o n s t i t u t e s 

a n e x p e r i e n c e - s i t u a t i o n ; a s s u m i n g t h a t t h e r e s u l t s o f t h e e x p e -

r i e n c e a r e d i s t r i b u t e d , h o w m a y w e s u p p o s e t h e m t o b e a l l o c a t e d ? 

* Supra, p. 270. 
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I n t h e first c a s e , t h e s o l d i e r - b e e t l e i s t h e c e n t r e of i n t e r e s t 

i n t h e s i t u a t i o n . A s t h e s i t u a t i o n d e v e l o p s , t h e e l e m e n t o f 

n a u s e o u s n e s s i s i n t r o d u c e d . A s D r . S t o u t p u t s i t , t h i s i s w h a t 

g i v e s t h e s o l d i e r - b e e t l e m e a n i n g . C a n i t b e d o u b t e d t h a t , 

if t h e r e b e a n y d i s t r i b u t i o n , t h e n a u s e o u s n e s s , t h o u g h i t i s 

a l t o g e t h e r w h a t w e h a v e l e a r n t t o c a l l a s u b j e c t i v e a f f e c t i o n , 

a t t a c h e s i t s e l f t o t h e s o l d i e r - b e e t l e ? T h e p l a i n m a n , u n -

s o p h i s t i c a t e d b y B e r k e l e y a n d i s c u s s i o n , s a y s s i m p l y , i n s u c h 

c a s e s , " T h e t h i n g i s n a u s e o u s . " A n d t h i s p r o b a b l y i n d i c a t e s 

t h e n a i v e a n d p r i m i t i v e d i s t r i b u t i o n . T u r n i n g n o w t o o u r s e c o n d 

e x a m p l e , w h e n t h e h e n h e a r s t h e c o u r t s h i p s o n g t h e m a t e i s t h e 

c e n t r e o f a s i t u a t i o n s u f f u s e d w i t h p l e a s u r a b l e f e e l i n g . H o w 

i s t h e j o y o u s n e s s , a g a i n e s s e n t i a l l y s u b j e c t i v e f o r o u r l a t e r 

t h o u g h t , d i s t r i b u t e d ? S u r e l y , if a t a l l , o n t h e m a t e w h o f o r m s 

t h e c e n t r e o f i n t e r e s t . T h i s i t i s w h i c h g i v e s h i m m e a n i n g . 

T h e j o y o f t h e h e a r e r i s p r o j e c t e d o n t o t h e s i n g e r . N o t e n t i r e l y , 

p e r h a p s ; t h e h e n l i t e r a l l y , o n P r o f e s s o r J a m e s ' s t h e o r y o f t h e 

e m o t i o n s , f e e l s h e r h e a r t - b e a t q u i c k e n e d b y h i s p r e s e n c e , 

a n d t h e d e l i g h t f u l r u f f l i n g o f h e r f e a t h e r s . B u t o u r a i m i s 

n o t t o d e n y t h a t t h e g e r m s of t h e s u b j e c t i v e a r i s e i n t h e 

m i d s t of s u c h s i t u a t i o n s , b u t t o c o n t e n d t h a t s o m e a t l e a s t o f 

t h e j o y o u s c h a r a c t e r of t h e s i t u a t i o n a t t a c h e s t o t h e s o n g 

o f t h e s i n g e r , t h a t s o m e of t h e f e e l i n g i s p r o j e c t e d , a n d t h a t 

t h i s i s w h a t g i v e s t h e m a t e m e a n i n g . I n o u r t h i r d c a s e , t h e 

p l a y f u l p u p p y b i t e s h i s c o m p a n i o n , a n d i s s h a r p l y b i t t e n i n 

r e t u r n . P a i n e n t e r s i n t o t h e c o a l e s c e n t s i t u a t i o n a s a w h o l e . 

H o w i s i t d i s t r i b u t e d ? I n t h e p h r a s e o l o g y o f a s s o c i a t i o n , t h e 

n i p h e g i v e s i s c l o s e l y l i n k e d w i t h t h e p a i n h e r e c e i v e s . B y 

c o a l e s c e n c e t h e p a i n a n d t h e n i p f o r m p a r t s of t h e d e v e l o p e d 

s i t u a t i o n . B u t t h e c o m p a n i o n i s t h e c e n t r e o f i n t e r e s t . A n d 

p a r t o f t h e p a i n i s p r o b a b l y p r o j e c t e d 011 t h i s c e n t r e . T h a t 

s u c h p r o j e c t i o n a c t u a l l y o c c u r s i s r e n d e r e d p r o b a b l e b y s u c h 

c a s e s a s t h e f o l l o w i n g , w h i c h w a s t o l d m e s o m e y e a r s a g o . A 

c h i l d , w h o s e e x a c t a g e I h a v e f o r g o t t e n if I t h e n a s c e r t a i n e d , 

w a s p r i c k e d b y a p i n , a n d h e s a i d , " P i n ' u r t e d ; p o o r p i n . " 

I t i s , i n d e e d , n o t u u l i k e l y t h a t w i t h a n i m a l s t h e o u t w a r d p r o -

j e c t i o n o f f e e l i n g i s w i d e l y d i s t r i b u t e d o v e r i n a n i m a t e , a s w e l l 
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a s a n i m a t e , o b j e c t s , a n d t h a t i t s d u e r e s t r i c t i o n c o m e s f a r l a t e r 

i n d e v e l o p m e n t , o f w h i c h t h e s o - c a l l e d p e r s o n i f i c a t i o n o f l i f e -

l e s s t h i n g s b y s a v a g e s m a y b e a r e l i c . I n a n y c a s e , t h e g i v e -

a n d - t a k e o f p l a y i n y o u n g a n i m a l s , a n d t h e a f t e r - e a r n e s t o f 

c o u r t s h i p a n d fighting, w o u l d s e e m t o a f f o r d a m p l e o p p o r t u n i t y 

f o r t h e e x t e r n a l a n d i n t e r n a l d i s t r i b u t i o n o f f e e l i n g w h i c h 

s o w s t h e s e e d i n p e r c e p t u a l l i f e o f t h a t w h i c h b l o s s o m s i n t o 

s e l f a n d a l t e r i n t h e r e f l e c t i v e l i f e of i d e a t i o n a l t h o u g h t . 

A l t h o u g h , t h e r e f o r e , a n a n i m a l c a n n o t c o n c e i v e i t s c o m -

p a n i o n a s a n o t h e r s e l f o f s i m i l a r n a t u r e , a n d w i t h l i k e p a s s i o n s 

t o h i s o w n , y e t a c o n s i d e r a b l e s h a r e of t h e f e e l i n g - e l e m e n t o f 

t h e c o n s c i o u s s i t u a t i o n i s p r o j e c t e d o n t o t h a t c o m p a n i o n a s 

t h e c h i e f c e n t r e o f i n t e r e s t . A n d if i t b e s a i d t h a t t h i s i s 

h i s f e e l i n g a n d n o t h i s n e i g h b o u r ' s , t h e o b j e c t i o n w i l l b e s e e n 

t o l o s e i t s f o r c e , s o s o o n a s i t i s r e a l i z e d t h a t e v e n m a n h a s 

n o e x p e r i e n c e o f a n y f e e l i n g s s a v e h i s o w n . T h e o n l y w a y w e 

c a n r e a c h f e l l o w - f e e l i n g i s t h r o u g h s y m p a t h y ; a n d s y m p a t h y 

h a s i t s r o o t s i n t h e p r o j e c t i v e p r o c e s s w e h a v e e n d e a v o u r e d t o 

d e s c r i b e . W e e n d o w o u r n e i g h b o u r s w i t h n a t u r e s a s s e n s i t i v e 

t o p a i n a n d p l e a s u r e a s o u r o w n . T h i s i s a p r e - r e q u i s i t e t o 

t h e s o c i a l r e l a t i o n s h i p s t e r m e d e t h i c a l . B u t w h e n w e h e a r 

p e o p l e s a y , a n d find e v e n M r . R o m a n e s p u t t i n g o n d e l i b e r a t e 

r e c o r d , * t h a t " t h e f e e l i n g s w h i c h p r o m p t a c a t t o t o r t u r e a 

c a p t u r e d m o u s e c a n o n l y b e a s s i g n e d t o t h e c a t e g o r y t o w h i c h , 

b y c o m m o n c o n s e n t , t h e y a r e a s c r i b e d — d e l i g h t i n t o r t u r i n g 

f o r t o r t u r e ' s s a k e , " I v e n t u r e t o t h i n k t h a t c o m m o n c o n s e n t , 

_ i f _ s u c h i t b e , i s w r o n g . A s I s a i d a d o z e n y e a r s a g o , f b e f o r e 

P r o f e s s o r G r o o s h a d s o c a r e f u l l y e l a b o r a t e d h i s t h e o r y o f p l a y , 

" t h e c a t o r k i t t e n p l a y s w i t h t h e m o u s e n o t f r o m i n n a t e c r u e l t y , 

b u t f o r t h e s a k e o f g e t t i n g s o m e l i t t l e p r a c t i c e i n t h e m o s t 

i m p o r t a n t b u s i n e s s o f c a t l i f e . O n l y m a n , w h o h a s ^ - t h e 

c a p a c i t y f o r n o b l e r t h i n g s , c a n b e c r u e l f o r c r u e l t y ' s s a k e ; " 

a n d t h i s i s t h e d i r e c t i o n i n w h i c h D r . G r o o s ' s o p i n i o n J t e n d s 

t o s e t . M r . R o m a n e s m i g h t h a v e l e a r n t a l e s s o n i n c a u t i o n 

* "Animal Intelligence," p. 413. 
f Atalanta, Jan., 1889. Reprinted in " Animal Sketches," p. 17. 
X " The Play of Animals," p. 122. 
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f r o m h i s s i s t e r , w h o a t first a t t r i b u t e d a s e n s e o f s h a m e t o t h e 

c a p u c h i n s h e s o c a r e f u l l y s t u d i e d , b u t s u b s e q u e n t l y w a s l e d 

t o a d o p t a s i m p l e r i n t e r p r e t a t i o n . " H e b i t m e i n s e v e r a l 

p l a c e s t o - d a y , " s h e s a y s , i n h e r a d m i r a b l e d i a r y , * " b u t h e 

s e e m e d a s h a m e d of h i m s e l f a f t e r w a r d s , h i d i n g h i s f a c e i n h i s 

a r m s , a n d s i t t i n g q u i e t f o r a t i m e . " S h e a d d s , h o w e v e r , i u a 

f o o t n o t e : " O n s u b s e q u e n t o b s e r v a t i o n , I find t h i s q u i e t n e s s 

w a s n o t d u e t o s h a m e a t h a v i n g b i t m e ; f o r w h e t h e r h e 

s u c c e e d s i n b i t i n g a n y p e r s o n o r n o t , h e a l w a y s s i t s q u i e t 

a n d d u l l - l o o k i n g a f t e r a fit of p a s s i o n , b e i n g , I t h i n k , 

f a t i g u e d . " 

S h a m e i s a n e t h i c a l f e e l i n g . A n d a s w e h a v e b r i e f l y d i s -

c u s s e d t h e g e r m s of a e s t h e t i c s i n a n i m a l s , s o w e m a y n o w a s 

b r i e f l y c o n s i d e r t h e g e r m s of e t h i c s . I n i t s d e v e l o p e d f o r m 

e t h i c s i s o n e o f t h e " n o r m a t i v e s c i e n c e s " i n v o l v i n g s t a n d a r d s 

o f r i g h t a n d w r o n g . I t i s , a s P r o f e s s o r M a c k e n z i e s a y s , f " t h e 

s c i e n c e o f t h e i d e a l i n c o n d u c t . " I t i n v o l v e s a s t a n d a r d o f 

" o u g h t , " t h e p r o d u c t o f r e f l e c t i o n a n d g e n e r a l i z a t i o n . C o n d u c t 

i s c o m p a r e d w i t h t h e i d e a l , a n d p e r c e i v e d t o b e e i t h e r b e l o w , 

u p t o , o r p e r h a p s b e y o n d , t h e n o r m a l s t a n d a r d a c c e p t e d b y 

c i v i l i z e d m a n k i n d . T h i s i n v o l v e s a j u d g m e n t ; a n d s o f a r 

a s c o n d u c t i s s h a p e d i n a c c o r d a n c e w i t h t h e i d e a l w e a t t r i b u t e 

t h e g u i d a n c e t o e t h i c a l m o t i v e s . S u c h i d e a l s , s u c h j u d g m e n t s , 

a n d t h e c o n t r o l o f c o n d u c t t h r o u g h t h e p l a y o f s u c h m o t i v e s , 

a r e p r o b a b l y b e y o n d t h e m e n t a l c a p a c i t i e s o f a n i m a l s . T h e y 

b e l o n g t o t h e i d e a t i o n a l s t a g e o f m e n t a l d e v e l o p m e n t , w h e n 

t h e c o n a t i v e t e n d e n c y b e c o m e s v o l i t i o n a l ; n o t t o t h e p e r -

c e p t u a l s t a g e , w h e n i t i s i m p u l s i v e . T h e y d o n o t e n t e r i n t o 

t h e c o n s c i o u s s i t u a t i o n a s i t t a k e s f o r m i n t h e a n i m a l m i n d . 

B e h a v i o u r h a s n o t i n t h e m a c q u i r e d e t h i c a l m e a n i n g , s i n c e 

i n d e v e l o p e d e t h i c s , a s n o r m a t i v e , s u c h m e a n i n g a l w a y s h a s 

r e f e r e n c e t o t h e n o r m , o r s t a n d a r d . A r e a l s e n s e o f s h a m e 

i m p l i e s t h a t o u r a c t s h a v e f a l l e n b e l o w o u r i d e a l . 

I t m a y b e s a i d t h a t w e c a n n o t p r o v e t h a t a n i m a l s d o n o t 

f r a m e s u c h i d e a l s . B u t , if w e a c c e p t t h e c a n o n of i n t e r p r e t a t i o n 

* Appendix to " Animal Intelligence," p. 486. 
f " Manual of Etliics," p. 1. 
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a b o v e l a i d d o w n , w h a t h a s t o b e p r o v e d i s t h a t t h e y d o 

f r a m e t h e m . I s t h e r e a n y c a s e a m o n g t h e h u n d r e d s t h a t a r e 

p o p u l a r l y a d d u c e d t o s h o w t h a t d o g s a r e a s h a m e d of t h e m s e l v e s , 

t h a t t h e y p o s s e s s a s e n s e o f j u s t i c e , t h a t t h e y f e e l t h e p r i c k o f 

c o n s c i e n c e , t h a t o n t h e o n e h a n d t h e y k n o w w h e n t h e y h a v e 

d o n e w r o n g , o r o n t h e o t h e r h a n d e n j o y a s e n s e o f c o n s c i o u s 

r e c t i t u d e — i s t h e r e a n y p a r t i c u l a r c a s e s o d e s c r i b e d i n t h e 

p o p u l a r p h r a s e o l o g y o f a n e c d o t e , w h i c h c o u l d n o t b e m o r e 

s i m p l y d e s c r i b e d a s t h e d i r e c t o u t c o m e of t h e c o a l e s c e n t 

s i t u a t i o n , w i t h o u t t h e i n t r o d u c t i o n o f a n y i m p l i e d r e f e r e n c e 

t o a s t a n d a r d o f b e h a v i o u r r e a c h e d b y r e f l e c t i v e t h o u g h t ? 

T h e p u g t h a t h a s t a k e n a n a p o n t h e d r a w i n g - r o o m s o f a , l e a p s 

d o w n a n d s l i n k s o f f w i t h a " g u i l t y " l o o k o n h i s m a s t e r ' s 

a p p r o a c h . O n e c a n s u r e l y p i c t u r e t h e p r e v i o u s s i t u a t i o n s , a n d 

b e t o l e r a b l y c e r t a i n t h a t t h e y c o n t a i n e d a n e l e m e n t o f r e p r o o f 

o r s o m e t h i n g m o r e e n e r g e t i c . T h e p o o d l e t h a t h a s s u c c e s s f u l l y 

p e r f o r m e d h i s t r i c k s b o u n d s t o h i s m i s t r e s s w i t h a n a i r o f 

d u t y w e l l p e r f o r m e d . H a s h e n e v e r b e e n p e t t e d a n d p a t t e d 

u n d e r s u c h c i r c u m s t a n c e ? R o u t i n e i n m a n y a n i m a l s — s o 

o f t e n c r e a t u r e s o f h a b i t — b e g e t s a c u s t o m a r y s e q u e n c e , t h e 

b r e a c h of w h i c h i s a t o n c e f e l t . T o t h i s I v e n t u r e d * t o 

a s c r i b e t h e c o n d u c t o f t h e t u r n s p i t d o g r e p o r t e d b y A r a g o . 

H e r e f u s e d w i t h b a r e d t e e t h t o e n t e r o u t o f h i s t u r n t h e d r u m 

b y w h i c h t h e s p i t w a s r o t a t e d . T h e c o m p a n i o n d o g w a s p u t 

i n f o r a f e w m o m e n t s a n d t h e n r e l e a s e d ; w h e r e u p o n t h e d o g 

w h i c h b e f o r e h a d b e e n s o r e f r a c t o r y s e e m e d s a t i s f i e d t h a t h i s 

t u r n f o r d r u d g e r y h a d c o m e , a n d , e n t e r i n g t h e w h e e l o f h i s 

o w n a c c o r d , b e g a n t u r n i n g t h e s p i t a s u s u a l . T h e b a r e d t e e t h 

m a y b e h e r e p e r h a p s a s c r i b e d t o a n o u t r a g e d s e n s e o f j u s t i c e . 

B u t i s i t n o t a m o r e s i m p l e , a n d j u s t a s p r o b a b l e , s u p p o s i t i o n 

t h a t t h e b e h a v i o u r w a s d u e t o b r e a c h o f c u s t o m a r y r o u t i n e . 

A t r a i n e r w i t h w h o m I h a d s o m e c o n v e r s a t i o n o n t h i s m a t t e r 

p o i n t e d o u t a c o l l i e b i t c h , a n d s a i d , " I f I p u t h e r t h r o u g h h e r 

t r i c k s i n t h e u s u a l o r d e r s h e d o e s t h e m l i k e a n a n g e l ; b u t if 

I t r y a n d m a k e h e r a l t e r t h e o r d e r s h e s n a p s a n d s u l k s l i k e 

t h e d e v i l . " 

* " Animal Life and Intelligence," p. 404. 
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I h a v e e l s e w h e r e * e x p r e s s e d m y o p i n i o n t h a t , t h o u g h 

a n i m a l s m a y b e h a v e i n w a y s w h i c h m a y t e n d t o m i s l e a d u s , 

t h e y d o n o t a c t w i t h i n t e n t t o d e c e i v e . A d o g i s d e s c r i b e d f 

a s " s h o w i n g a d e l i b e r a t e d e s i g n of d e c e i v i n g " b e c a u s e h e 

h o b b l e d a b o u t t h e r o o m a s if l a m e a n d s u f f e r i n g f r o m p a i n 

i n h i s f o o t . B u t m a y n o t t h i s b e s i m p l y d u e t o t h e f a c t t h a t 

c h a n c e e x p e r i e n c e h a d l e d t o a s i t u a t i o n t h r o u g h w h i c h a 

h o b b l i n g g a i t h a d a c q u i r e d t h e m e a n i n g of m o r e p e t t i n g 

a n d a t t e n t i o n t h a n u s u a l ? T o b e h a v e w i t h d e c e i t a s a 

d e l i b e r a t e m o t i v e i m p l i e s t h e i d e a t h a t t h e a c t i o n w i l l b e 

i n t e r p r e t e d a s h a v i n g a s i g n i f i c a n c e d i f f e r e n t f r o m t h a t w h i c h 

i t r e a l l y h a s . I t i s o n l y p o s s i b l e o n t h e i d e a t i o n a l p l a n e o f 

m e n t a l d e v e l o p m e n t . I t i m p l i e s , t o o , f r o m t h e e t h i c a l s t a n d -

p o i n t , a c o n s c i o u s d e p a r t u r e f r o m t h e s t a n d a r d o f t r u t h . T h e 

b l a c k t h a t i s a c t e d h a s c o n s c i o u s r e f e r e n c e a n d r e l a t i o n t o t h e 

w h i t e t h a t i s n o t b l a c k . F e w , h o w e v e r , w i l l c r e d i t a n i m a l s 

w i t h d e c e i t o f t h i s f u l l y c o n s c i o u s a n d d e l i b e r a t e k i n d . L i k e 

t h e f i b s o f l i t t l e c h i l d r e n , t h e a p p a r e n t d e c e i t o f a n i m a l s i s 

p r o b a b l y m e r e l y b e h a v i o u r w h i c h h a s b e e n a s s o c i a t e d i n 

e x p e r i e n c e w i t h p l e a s a n t r e s u l t s . 

T h e c a s e o f s h a m m i n g s i c k n e s s , q u o t e d f r o m K . R u s s , 

i s t h u s i n t e r p r e t e d b y P r o f e s s o r G r o o s . J A n d y e t h e a d d s , 

" W h e n w e s e e d e c e p t i o n u s e d s o e f f e c t i v e l y t o s e r v e p r a c t i c a l 

e n d s , e x a m p l e s o f w h i c h a r e v e r y c o m m o n , i t c a n h a r d l y b e 

d o u b t e d t h a t t h e r e i s i n a l l p r o b a b i l i t y m o r e c o n s c i o u s n e s s o f 

s h a m m i n g i n p l a y t h a n w e h a v e a n y m e a n s o f d e m o n s t r a t i n g . " 

A n d e l s e w h e r e i n t h e s a m e w o r k h e o b s e r v e s , § " M a n y a 

g r o w n a n i m a l s t i l l t a k e s p l e a s u r e i n t h e m o c k c o m b a t s t h a t 

h e l e a r n e d i n y o u t h . F r o m a p s y c h o l o g i c a l p o i n t o f v i e w 

t h i s p h e n o m e n o n i s e s p e c i a l l y n o t e w o r t h y , f r o m t h e f a c t t h a t 

t h e a d u l t a n i m a l , t h o u g h a l r e a d y w e l l a c q u a i n t e d w i t h r e a l 

f i g h t i n g , s t i l l k n o w s h o w t o k e e p w i t h i n t h e b o u n d s of p l a y , 

a n d m u s t t h e r e f o r e b e c o n s c i o u s l y p l a y i n g a role, m a k i n g 

* " Animal Life and Intelligence," p. 400. " Introduction to Com-
parative Psychology," p. 369. 

t Animal Intelligence," p. 444. 
t " The Play of Animals," p. 299. § Op. cit., p. 145. 
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b e l i e v e . " I f a i l , h o w e v e r , t o s e e t h e j u s t i f i c a t i o n f o r t h e 

" t h e r e f o r e . " S u r e l y t h e d i f f e r e n c e o f b e h a v i o u r i n t h i s 

e x a m p l e , a n d i n o t h e r s u c h e x a m p l e s , i s s u f f i c i e n t l y e x p l a i n e d 

a s t h e o u t c o m e of d i v e r s e s i t u a t i o n s , w i t h o u t h a v i n g r e c o u r s e 

t o a n y t h i n g s o p s y c h o l o g i c a l l y c o m p l e x a s t h e c o n s c i o u s s e l f -

i l l u s i o n of m a k e - b e l i e v e — i n t e r e s t i n g a n d i m p o r t a n t a s t h i s i s 

i n t h e p s y c h o l o g y o f c h i l d r e n . T o s u p p o s e t h a t a m o n k e y 

w h o n u r s e s a b i t o f b l a n k e t h a s a n y i d e a s a b o u t i t s b e i n g a 

m a k e - b e l i e v e b a b y i s not t o i n t e r p r e t t h e b e h a v i o u r o f a n i m a l s 

i n a c c o r d a n c e w i t h t h e c a n o n w e h a v e a d o p t e d f o r o u r 

g u i d a n c e . 

T o r e t u r n t o t h e " e t h i c s " o f a n i m a l s . I h a v e u r g e d t h a t 

e t h i c a l i d e a s , p r o p e r l y s o c a l l e d , h a v e n o p l a c e i n t h e i r p s y -

c h o l o g y . B u t j u s t a s t h e p l e a s u r e a n d s a t i s f a c t i o n a t t e n d i n g 

p a r t i c u l a r s i t u a t i o n s , a s t h e y s e v e r a l l y a r i s e , a p p e a r t o c o n t a i n 

t h e p e r c e p t u a l g e r m s o f w h a t i n l a t e r d e v e l o p m e n t b e c o m e s 

a j s t h e t i c a p p r e c i a t i o n ; s o , t o o , d o t h e y a l s o c o n t a i n t h e 

p e r c e p t u a l g e r m s of w h a t b e c o m e s , t h r o u g h r e f l e c t i o n i n m a n , 

e t h i c a l a p p r o b a t i o n . A n d t h e s i t u a t i o n s i n w h i c h t h e s e e t h i c a l 

g e r m s m u s t b e s o u g h t a r e t h o s e w h i c h e n t a i l b e h a v i o u r f o r 

t h e g o o d of t h e s o c i a l c o m m u n i t y . I n d e e d , w e m a y g o s o 

f a r a s t o s a y t h a t t h e p e r c e p t u a l f o u n d a t i o n s o f e t h i c s a r e l a i d 

i n t h e s o c i a l i n s t i n c t s . T h e s a t i s f a c t i o n o r d i s s a t i s f a c t i o n 

a r i s i n g f r o m t h e p e r f o r m a n c e o r n o n - p e r f o r m a n c e of i n s t i n c t i v e 

b e h a v i o u r , e v o l v e d f o r t h e b i o l o g i c a l e n d of t h e p r e s e r v a t i o n 

o f t h e s o c i a l c o m m u n i t y , i s t h e p e r c e p t u a l e m b r y o f r o m w h i c h 

c o n s c i e n c e i s d e v e l o p e d . P r o f e s s o r M a c k e n z i e h a s i n d i c a t e d 

t h e a m b i g u i t i e s i n t h e u s e o f t h e t e r m , " c o n s c i e n c e . " " I t i s , " 

h e s a y s , * " s o m e t i m e s u s e d t o e x p r e s s t h e f u n d a m e n t a l p r i n c i p l e s 

o n w h i c h t h e m o r a l j u d g m e n t r e s t s ; a t o t h e r t i m e s i t e x p r e s s e s 

t h e p r i n c i p l e s a d o p t e d b y a p a r t i c u l a r i n d i v i d u a l ; a t o t h e r 

t i m e s i t m e a n s ' a p a r t i c u l a r k i n d o f p l e a s u r e o r p a i n f e l t 

i n p e r c e i v i n g o u r o w n c o n f o r m i t y o r n o n c o n f o r m i t y t o 

p r i n c i p l e . ' t T h i s l a s t s e e m s t o m e , " a d d s M r . M a c k e n z i e , 

* " Manual of Ethics," pp. 285, 28G. 
t Starcke, International Journal of Ethics, vol. ii., no. 3 (April, 1892), 

p. 348. 
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t h e m o s t c o n v e n i e n t a c c e p t a t i o n of t h e t e r m , e x c e p t t h a t 

I s h o u l d p r e f e r t o s a y s i m p l y t h a t i t i s a f e e l i n g of p a i n 

a c c o m p a n y i n g a n d r e s u l t i n g f r o m o u r n o n c o n f o r m i t y t o 

p r i n c i p l e . " A c c o r d i n g t o t h i s d e f i n i t i o n t h e e x i s t e n c e of a 

p r i n c i p l e o r i d e a l i s p r e s u p p o s e d ; a n d t h e f a c t t h a t P r o f e s s o r 

M a c k e n z i e l a y s s t r e s s u p o n t h e p a i n of n o n c o n f o r m i t y , s h o w s 

t h a t t h e i d e a l i s a h i g h o n e . I n t h e c a s e of t h e a n i m a l , 

h o w e v e r , s u c h a n i d e a l of r i g h t c o n d u c t h a s p r o b a b l y n o t 

t a k e n f o r m . B u t M r . M a c k e n z i e a l s o s p e a k s of t h e " q u a s i -

c o n s c i e n c e " b e g o t t e n of c u s t o m . T h i s c o m e s n e a r e r t o t h e 

f e e l i n g w h i c h a n i m a l s m a y b e s u p p o s e d t o h a v e w h e n t h e i r 

b e h a v i o u r d o e s n o t a c c o r d w i t h t h a t w h i c h t h r o u g h i n s t i n c t 

o r h a b i t i s t h e u s a g e of t h e c o m m u n i t y . A n d i f , a s s e e m s 

t o b e s h o w n b y o b s e r v a t i o n , a n i m a l s s o m e t i m e s p u n i s h t h e 

b r e a c h e s of s u c h u s a g e — w h e n , f o r e x a m p l e , c a t s p u n i s h t h e i r 

k i t t e n s f o r u n c l e a n l i n e s s — t h e q u a s i - c o n s c i e n c e w i l l a s s u m e a 

m o r e d e v e l o p e d f o r m . 

W e m a y s a y , t h e n , t h a t t h e p e r c e p t u a l d a t a a r e g i v e n i n 

a n i m a l e x p e r i e n c e f r o m w h i c h , i n i d e a t i o n a l s u b l i m a t i o n , e t h i c a l 

i d e a l s m a y b e d e r i v e d b y a p r o c e s s of r e f l e c t i o n a n d g e n e r a l i z a -

t i o n . A s i n t h e c a s e of a 3 s t h e t i c s , s o i n t h a t of e t h i c s ; l o n g e r e , 

i n t h e c o u r s e of m e n t a l e v o l u t i o n , t h e c o r r e l a t i v e c o n c e p t i o n s 

i m p l i e d i n t h e p h r a s e " r i g h t o r w r o n g " h a d t a k e n d e f i n i t e 

f o r m , p e r c e p t u a l s i t u a t i o n s m u s t h a v e a r i s e n i n w h i c h 

b e h a v i o u r c a r r i e d w i t h i t t h e f e e l i n g s of s a t i s f a c t i o n o r t h e 

r e v e r s e w h i c h l a i d t h e f o u n d a t i o n s of t h a t a p p r o b a t i o n of t h e 

r i g h t w h i c h f o r m s t h e s u p e r s t r u c t u r e w e b u i l d u p o n t h e m b y 

t h e e x e r c i s e of r e f l e c t i v e t h o u g h t . 

V . — T H E EVOLUTION OF F E E L I N G AND EMOTION 

" W h a t e v e r c o n d i t i o n s , " s a y s D r . S t o u t , * " f u r t h e r a n d 

f a v o u r c o n a t i o n i n t h e a t t a i n m e n t of i t s e n d , y i e l d p l e a s u r e . 

W h a t e v e r c o n d i t i o n s o b s t r u c t c o n a t i o n i n t h e a t t a i n m e n t of 
# 

* "Manual of Psychology," p. 234. "Displeasure" here means the 
feeling attitude antithetical to " pleasure." 
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i t s e n d , a r e s o u r c e s o f d i s p l e a s u r e . T h i s i s t h e w i d e s t g e n e -

r a l i z a t i o n w h i c h w e c a n f r a m e , f r o m a p u r e l y p s y c h o l o g i c a l 

p o i n t o f v i e w , a s r e g a r d s t h e c o n d i t i o n s o f p l e a s u r e a n d d i s -

p l e a s u r e r e s p e c t i v e l y . " H e r e D r . S t o u t s e e m s c a r e f u l l y t o 

a v o i d t h e c o m m o n l y a c c e p t e d a n d m u c h a d v e r t i s e d c o n c l u s i o n , 

t h a t p l e a s u r e a n d p a i n ( t o u s e t h i s m o r e f a m i l i a r w o r d a s 

t h e a n t i t h e s i s o f p l e a s u r e ) a r e t h e m s e l v e s t h e e n d of c o n a t i v e 

e n d e a v o u r . A n d h e i s s o f a r r i g h t t h a t t h e y b y n o m e a n s 

c o n s t i t u t e t h e s o l e o r i n d e e d t h e p r i m a r y e n d of a l l c o n a t i v e 

p r o c e s s . A t t e n t i o n i s a c o n a t i v e a c t ; b u t i t s p r i m a r y e n d 

i s n o t p l e a s u r e , b u t r a t h e r , a s D r . S t o u t s a y s , * t h e f u l l e r 

p r e s e n t a t i o n o f t h e o b j e c t . N o d o u b t t h i s b r i n g s p l e a s u r e ; 

b u t t h e f u l l e r p r e s e n t a t i o n c o m e s first, a n d c a r r i e s t h e p l e a s u r e 

w i t h i t . I n s t i n c t i v e r e s p o n s e t o f e l t s t i m u l u s f a l l s w i t h i n t h e 

c o n a t i v e a t t i t u d e . I n i t t h e r e i s t h a t " i n h e r e n t t e n d e n c y 

t o p a s s b e y o n d i t s e l f a n d b e c o m e s o m e t h i n g d i f f e r e n t , " w h i c h 

D r . S t o u t a s s i g n s t o c o n a t i o n a s i t s c h i e f c h a r a c t e r i s t i c . B u t 

t h e e n d is n o t p l e a s u r e , b u t s i m p l y t h e i n s t i n c t i v e b e h a v i o u r . 

A n d if w e s a y t h a t t h e a t t a i n m e n t o f t h i s e n d d o e s b r i n g 

s a t i s f a c t i o n , w h i c h is a f o r m of p l e a s u r e , D r . S t o u t w o u l d 

p r o b a b l y r e p l y t h a t t h i s i s r a t h e r a r e s u l t o f t h e p r o c e s s t h a n 

i t s t r u e e n d . 

N o w , i n s u c h c a s e s , w h a t w e a r e r e a l l y d e a l i n g w i t h i s a 

c l a s s o f organic p r o c e s s e s h a v i n g c o n s c i o u s a c c o m p a n i m e n t s . 

N o d o u b t t h e c o n s c i o u s a c c o m p a n i m e n t s a r e o f i m p o r t a n c e ; 

t h e y c e r t a i n l y c a n n o t b e n e g l e c t e d b y t h e p s y c h o l o g i s t : b u t 

t h e i r f e e l i n g - t o n e d o e s n o t c o n s t i t u t e t h a t w h i c h m a k e s 

i n s t i n c t r u n i t s c o u r s e . A n d I h a v e i n t r o d u c e d t h e s u b j e c t 

f o r p r e s e n t d i s c u s s i o n i n t h i s w a y t o r e i n f o r c e w h a t h a s a l r e a d y 

b e e n r e p e a t e d l y u r g e d i n t h e f o r e g o i n g p a g e s , t h a t i n d i v i d u a l 

b e h a v i o u r , i n i t s first i n t e n t , i s a b i o l o g i c a l l e g a c y w i t h e n d s 

p r e d e t e r m i n e d t h r o u g h h e r e d i t y . T h e i n h e r e n t t e n d e n c y t o 

p a s s b e y o n d i t s e l f a n d b e c o m e s o m e t h i n g d i f f e r e n t , w h i c h f o r 

t h e o l d p s y c h o l o g y w a s a h e a v e n - s e n t i m p u l s e , o r , a s A d d i s o n 

s a i d , " a n i m m e d i a t e i m p r e s s i o n f r o m t h e first M o v e r a n d t h e 

D i v i n e e n e r g y a c t i n g i n t h e c r e a t u r e s , " b e c o m e s f o r t h e n e w 

* Op. cit., p. 65. 
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p s y c h o l o g y a n o r g a n i c b e q u e s t . B u t t h e a t t a i n m e n t o f e n d s 

t h u s a l r e a d y p r e d e t e r m i n e d h a s f e e l i n g - t o n e , b o t h a s p r o c e s s 

a n d i n i t s r e s u l t i n g c o n s c i o u s n e s s , a n d t h i s f e e l i n g - t o n e s e r v e s 

t o m o d i f y , t h r o u g h t h e s i t u a t i o n i t i n t r o d u c e s , f u t u r e b e -

h a v i o u r , a n d t h u s , i n a s e n s e , a f f o r d s a n e w e n d t o s u b s e q u e n t 

c o n a t i o n . 

" L i f e , " w r o t e J a m e s M a r t i n e a u , ' * " i s a c l u s t e r o f w a n t s 

p h y s i c a l , i n t e l l e c t u a l , a f f e c t i o n a l , m o r a l , e a c h of w h i c h m a y 

h a v e , a n d a l l o f w h i c h m a y m i s s , t h e f i t t i n g o b j e c t . I s t h e 

o b j e c t w i t h h e l d o r l o s t ? t h e r e i s p a i n : i s i t r e s t o r e d o r 

g a i n e d ? t h e r e i s p l e a s u r e : d o e s i t a b i d e o r r e m a i n c o n s t a n t ? 

t h e r e i s c o n t e n t . T h e t w o f i r s t a r e c a s e s o f d i s t u r b e d e q u i -

l i b r i u m , a n d a r e s o f a r d y n a m i c t h a t t h e y w i l l n o t r e s t t i l l 

t h e y r e a c h t h e t h i r d , w h i c h i s t h e i r p o s t u r e of s t a b i l i t y a n d 

t h e i r t r u e e n d . " T h i s i s a n a d e q u a t e d e s c r i p t i o n o f t h e 

e s s e n t i a l f e a t u r e s i n c o n a t i v e p r o c e s s . B u t i n g e n e t i c p r e -

c e d e n c e , a s i n i n d i v i d u a l d e v e l o p m e n t , t h e p h y s i c a l w a n t s 

c o m e f i r s t , a n d , a t t h e o u t s e t o f b e h a v i o u r , t h e s a t i s f a c t i o n o r 

c o n t e n t i s n o t a n d c a n n o t b e f o r e s e e n , s i n c e i t h a s n e v e r y e t 

e n t e r e d i n t o e x p e r i e n c e . T o a d o p t a d i s t i n c t i o n s u g g e s t e d b y 

P r o f e s s o r M a c k e n z i e , ! t h e c o n a t i o n i s purposive, s i n c e w e s e e 

t h a t a n e n d i s i n v o l v e d , b u t n o t purposeful, s i n c e t h e r e i s 110 

d e f i n i t e c o n s c i o u s n e s s o f t h e e n d a i m e d a t . B u t w h e n e x p e r i -

e n c e h a s i n t r o d u c e d f e e l i n g - t o n e i n t o t h e s i t u a t i o n , w e m a y 

s a y t h a t t h i s , i n a s e n s e , i n t r o d u c e s a n e w e n d t o s u b s e q u e n t 

b e h a v i o u r . 

M r . H e r b e r t S p e n c e r h a s s a i d J t h a t p l e a s u r e i s t h a t w h i c h v 

w e s e e k t o b r i n g i n t o c o n s c i o u s n e s s a n d r e t a i n t h e r e ; p a i n , 

t h a t w h i c h w e s e e k t o g e t o u t o f c o n s c i o u s n e s s a n d k e e p o u t . 

• M a y w e a s s e r t , t h e n , t h a t , i n t h e m o d i f i c a t i o n o f b e h a v i o u r 

d u e t o e x p e r i e n c e , t h e p l e a s u r e t o b e g a i n e d o r t h e p a i n t o b e 

a v o i d e d i s t h e p s y c h o l o g i c a l e n d ? C e r t a i n l y n o t w i t h o u t 

q u a l i f i c a t i o n , u n l e s s w e b e a m o n g t h o s e w h o a r e c o n t e n t t o 

a c c e p t a n y f o r m o f w o r d s w h i c h g i v e s a g e n e r a l s o r t o f n o t i o n 

* " Types of Ethical Theory," vol. ii., f. 350. 
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o f t h e k i n d of t h i n g w h i c h w e s u p p o s e i s m e a n t , a n d w h i c h i s 

p r o b a b l y m o r e o r l e s s c o r r e c t . W e w a n t h e r e a n d n o w t o 

g e t c l e a r i d e a s , a n d t o e x p r e s s t h e m w i t h s o m e a p p r o a c h t o 

a c c u r a c y . T o s a y t h a t p l e a s u r e i s t h e p s y c h o l o g i c a l e n d o f 

i n t e l l i g e n t b e h a v i o u r i s t o p u t t h e m a t t e r t o o s u b j e c t i v e l y 

a n d i n t o o a b s t r a c t a f o r m . P r o f e s s o r M a c k e n z i e h a s c l e a r l y 

i n d i c a t e d t h e a m b i g u i t y i n t h e w o r d " p l e a s u r e . " " P l e a s u r e , " 

h e s a y s , * " i s s o m e t i m e s u n d e r s t o o d t o m e a n a g r e e a b l e feeling, 
o r t h e f e e l i n g of s a t i s f a c t i o n , a n d s o m e t i m e s i t i s u n d e r s t o o d 

t o m e a n a n object w h i c h g i v e s s a t i s f a c t i o n . T h e h e a r i n g o f 

m u s i c i s s o m e t i m e s s a i d t o b e a p l e a s u r e , b u t o f c o u r s e t h e 

h e a r i n g o f m u s i c i s n o t a f e e l i n g o f s a t i s f a c t i o n ; i t i s a n 

o b j e c t t h a t g i v e s s a t i s f a c t i o n . G e n e r a l l y , i t m a y b e o b s e r v e d 

t h a t w h e n w e s p e a k of ' p l e a s u r e s ' i n t h e p l u r a l , o r r a t h e r i n 

t h e c o n c r e t e , w e m e a n o b j e c t s t h a t g i v e s a t i s f a c t i o n ; w h e r e a s 

w h e n w e s p e a k o f ' p l e a s u r e ' i n t h e a b s t r a c t , w e m o r e o f t e n 

m e a n t h e f e e l i n g o f s a t i s f a c t i o n w h i c h s u c h o b j e c t s b r i n g w i t h 

t h e m . " M a y w e n o t g o a s t e p f u r t h e r , b u t e n t i r e l y i n t h e 

s a m e d i r e c t i o n , a n d s a y t h a t p l e a s u r e i s a c o n s t i t u e n t p a r t o f 

t h e c o n c e p t s e l f a s a n o b j e c t of t h o u g h t o r d e s i r e ; t h a t i t s 

p r o p e r s p h e r e i s i n t h e i d e a t i o n a l c o n s c i o u s n e s s ; a n d t h a t , a s 

w e i n t e r p r e t t h e a n i m a l m i n d , i t h a s n o p l a c e a s s u c h t h e r e i n ? 

T h e h e d o n i s t r e g a r d s p l e a s u r e a s t h e m o s t e x c e l l e n t a n d d i s -

t i n c t i v e c h a r a c t e r i s t i c of h i s i d e a l s e l f a n d h i s i d e a l c o m m u n i t y . 

B u t a n i m a l s h a v e n o t r i s e n o r f a l l e n t o t h e l e v e l o f h e d o n i s m . 

P l e a s u r e i s n o t f o r t h e m a m o t i v e o f c o n d u c t , t h o u g h n i c e 

o b j e c t s , a s s u c h , a r e a t t r a c t i v e , a n d t h r o u g h t h e m i m p u l s e 

a c q u i r e s d i r e c t i o n a n d f o r c e . 

I f , i n a n i m a l p s y c h o l o g y , w e a r e t o u s e t h e w o r d s p l e a s u r e 

a n d p a i n ( a s t h e a n t i t h e s i s o f p l e a s u r e ) — a n d t h e y s e e m 

m o r e p r o p e r l y t o b e l o n g t o a p l a n e o f m e n t a l d e v e l o p m e n t t o 

w h i c h a n i m a l s p r o b a b l y h a v e n o t a t t a i n e d — w e m a y s a y t h a t 

t h e p l e a s u r e o r t h e p a i n w h i c h a t t a c h e s t o a n y c e n t r e o f 

i n t e r e s t i n t h e s i t u a t i o n i s t h a t w h i c h g i v e s i t a t t r a c t i v e o r 

r e p e l l e n t m e a n i n g ; i t f u r t h e r s c o n a t i o n e i t h e r t o w a r d s o r , 

a s H o b b e s w o u l d s a y , f r o m w a r d s . B u t i f w e p u t t h e m a t t e r i n 
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t h i s s o m e w h a t a b s t r a c t f o r m , l e t u s k e e p i n v i e w , if i t b e o n l y 

i n t h e b a c k g r o u n d o f o u r t h o u g h t , t h e k i n d of c o n c r e t e 

e x a m p l e w h i c h m a y b e a d d u c e d i n i t s i l l u s t r a t i o n — t h e d o g 

w i t h h i s a t t r a c t i v e b o n e , t h e k i t t e n t h a t h a s r a c e d off a t s i g h t 

of h i m , t h e c o c k - s p a r r o w w i t h t r a i l i n g w i n g s h o p p i n g a f t e r 

h i s m a t e , t h e f a l c o n s t o o p i n g 011 h e r q u a r r y , , t h e r a b b i t d i v i n g 

i n t o h i s b u r r o w a t s i g h t o f t h e f o x , a n d s o f o r t h . I f w e 

h a v e s u c h c a s e s i n v i e w , w h e r e t h e c e n t r e o f t h e s i t u a t i o n 

h a s a c q u i r e d o r i s a c q u i r i n g m e a n i n g , a m e a n i n g w h i c h i n 

l a r g e d e g r e e a t t a c h e s t o t h e e x t e r n a l n u c l e u s o f t h e s i t u a t i o n 

w i t h o n l y t h e g e r m s of s u b j e c t i v e r e f e r e n c e , w e m a y , p e r h a p s , 

s u m m a r i z e t h e p o s i t i o n b y s a y i n g t h a t i n e a c h c a s e s o m e 

p l e a s u r e t o b e g a i n e d o r s o m e p a i n t o b e a v o i d e d i s t h e p s y -

c h o l o g i c a l e n d of c o n a t i o n . 

B u t i n e a c h c a s e t h e c o n a t i o n h a s a l s o a b i o l o g i c a l e n d — 

t h e p r e s e r v a t i o n a n d c o n s e r v a t i o n of t h e r a c e . " A n a n i m a l , " 

s a i d D a r w i n , * " m a y b e l e d t o p u r s u e t h a t c o u r s e w h i c h i s m o s t 

b e n e f i c i a l t o t h e s p e c i e s b y s u f f e r i n g , s u c h a s p a i n , h u n g e r , 

t h i r s t , o r f e a r ; o r b y p l e a s u r e , a s i n e a t i n g a n d d r i n k i n g , a n d 

i n t h e p r o p a g a t i o n o f t h e s p e c i e s ; o r b y b o t h c o m b i n e d , a s i n 

t h e s e a r c h f o r f o o d . " T h e i m p o r t a n t p o i n t h e r e t o n o t i c e i s 

t h a t t h e t w o e n d s a g r e e — t h e p s y c h o l o g i c a l e n d o f t h e a t t a i n -

m e n t o f p l e a s u r e a n d t h e a v o i d a n c e o f p a i n , a n d t h e b i o l o g i c a l 

e n d of r a c e p r e s e r v a t i o n . U n d e r t h e j o i n t i n f l u e n c e o f p l e a -

s u r e a n d p a i n , t h e n e e d l e o f a n i m a l l i f e s e t s t o w a r d s t h e p o l e 

of b e n e f i c i a l a c t i o n . 

T h i s c o n s o n a n c e o f e n d w a s i n o l d d a y s a s c r i b e d t o t h e 

b e n e f i c e n t f o r e s i g h t o f t h e C r e a t o r . T h e m o d e r n v i e w , t h a t 

i t i s a p r o d u c t o f e v o l u t i o n , d o e s n o t n e c e s s a r i l y a s c r i b e i t t o 

a n y o t h e r u l t i m a t e c a u s e . F o r m a n y s t i l l p i o u s l y h o l d t h a t 

e v o l u t i o n i s o n l y a n a m e w h i c h w e g i v e t o t h e m e t h o d of 

c r e a t i o n . A n d t h e r e i s n o t a f a c t o r g e n e r a l i z a t i o n i n s c i e n c e 

b y w h i c h s u c h a c o n c l u s i o n c a n b e d i s p r o v e d , f o r t h e p r e m i s e s 

l i e o u t s i d e t h e field o f s c i e n t i f i c i n q u i r y . B u t t h e c o n s o n a n c e 

o f e n d i s , f o r s c i e n c e , a r e m a r k a b l e f a c t , a n d o n e w o r t h y of 

a t t e n t i v e c o n s i d e r a t i o n . 
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W e h a v e a l r e a d y s e e n t h a t , if t h e c l a i m f o r t h e i n h e r i t a n c e 

o f a c q u i r e d c h a r a c t e r s b e , o n t h e e v i d e n c e , j u d g e d u n p r o v e n , 

a n d if i n s t i n c t c a n n o t b e a s c r i b e d t o t r a n s m i t t e d h a b i t , o r r e -

g a r d e d a s a l e g a c y o f t h a t w h i c h h a s b e e n a n c e s t r a l l y a c q u i r e d , 

t h e o n l y s c i e n t i f i c e x p l a n a t i o n o f i n s t i n c t i v e b e h a v i o u r i s o n e 

w h i c h i n v o l v e s t h e p r i n c i p l e o f n a t u r a l s e l e c t i o n . B u t n o o n e 

d o u b t s t h a t , i n t h e c o u r s e o f e x p e r i e n c e , a n i m a l s a c q u i r e m o d e s 

of p r o c e d u r e w h i c h a r e b e n e f i c i a l t o t h e r a c e . T h i s i s w e l l s e e n 

i n t h e p l a y of a n i m a l s a s i n t e r p r e t e d b y P r o f e s s o r G r o o s . N o w , 

w h y d o a n i m a l s p l a y ? F r o m t h e p s y c h o l o g i c a l p o i n t o f v i e w , 

b e c a u s e t h e y l i k e i t ; f r o m t h e b i o l o g i c a l p o i n t o f v i e w , b e c a u s e 

t h e y t h u s g a i n p r a c t i c e a n d p r e p a r a t i o n f o r t h e s e r i o u s b u s i n e s s 

o f t h e i r a f t e r - l i f e . B u t w h y d o t h e y l i k e i t ? b e c a u s e , u n d e r 

n a t u r a l s e l e c t i o n , t h o s e w h o d i d n o t l i k e i t , a n d t h e r e f o r e d i d 

n o t p l a y , p r o v e d u n f i t f o r l i f e ' s s t r u g g l e , a n d w e r e e l i m i n a t e d . 

S u p p o s e t h a t a n a n i m a l w e r e b o r n w i t h a r o o t e d h e r e d i t a r y 

a v e r s i o n t o e v e r y t h i n g n u t r i t i o u s a n d a n i n h e r i t e d h u n g e r f o r 

a n y t h i n g h a r m f u l a n d u n f i t f o r f o o d . W h a t c h a n c e w o u l d i t 

s t a n d of s u r v i v a l ? H e r e d i t a r y l i k e s a n d d i s l i k e s d e t e r m i n e 

t h e g e n e r a l c o u r s e o f a c q u i r e d b e h a v i o u r , j u s t a s h e r e d i t a r y 

n e r v e - c o n n e c t i o n s d e t e r m i n e t h e c o u r s e o f i n s t i n c t i v e b e h a v i o u r . 

W h e r e i n , t h e n , l i e s t h e d i f f e r e n c e b e t w e e n t h e t w o ? I n t h e 

f a c t t h a t i n t h e o n e c a s e t h e n e r v e - c o n n e c t i o n s a r e t r a n s m i t t e d 

r e a d y - m a d e , w h i l e i n t h e o t h e r t h e y r e s u l t f r o m a s s o c i a t i o n o r 

c o a l e s c e n c e i n t h e c o u r s e o f i n d i v i d u a l l i f e . B u t i n b o t h c a s e s 

t h e p u r s u i t a n d a t t a i n m e n t o f t h e b e n e f i c i a l b r i n g s s a t i s f a c t i o n . 

N o w , t h e c o n s o n a n c e o f e n d h a s l o n g b e e n r e g a r d e d a s a n 

i n e v i t a b l e d e d u c t i o n f r o m t h e h y p o t h e s i s o f e v o l u t i o n . " T h a t 

p a i n s a r e c o r r e l a t i v e s o f a c t i o n s i n j u r i o u s t o t h e o r g a n i s m , " 

w r o t e M r . H e r b e r t S p e n c e r i n h i s " P r i n c i p l e s o f P s y c h o l o g y , " * 

" w h i l e p l e a s u r e s a r e t h e c o r r e l a t i v e s o f a c t i o n s c o n d u c i v e t o i t s 

w e l f a r e , i s a n i n d u c t i o n n o t b a s e d o n t h e v i t a l f u n c t i o n s o n l y . 

I t i s a n i n e v i t a b l e d e d u c t i o n f r o m t h e h y p o t h e s i s o f e v o l u t i o n , 

t h a t r a c e s o f s e n t i e n t c r e a t u r e s c o u l d h a v e c o m e i n t o e x i s t e n c e 

u n d e r 110 o t h e r c o n d i t i o n s . T h o s e r a c e s of b e i n g s o n l y c a n 

* Vol. i., pt. ii., ch. ix., § 124. I quote from the valuable " Epitome " 
prepared by Mr. Howard Collins, p. 214. 
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h a v e s u r v i v e d i n w h i c h , o n t h e a v e r a g e , a g r e e a b l e o r d e s i r e d 

f e e l i n g s w e n t a l o n g w i t h a c t i v i t i e s c o n d u c i v e t o t h e m a i n t e n a n c e 

o f l i f e , w h i l e d i s a g r e e a b l e a n d h a b i t u a l l y a v o i d e d f e e l i n g s w e n t 

a l o n g w i t h a c t i v i t i e s d i r e c t l y o r i n d i r e c t l y d e s t r u c t i v e of l i f e , 

a n d t h e r e m u s t e v e r h a v e b e e n , o t h e r t h i n g s b e i n g e q u a l , t h e 

m o s t n u m e r o u s a n d l o n g - c o n t i n u e d s u r v i v a l s a m o n g r a c e s i n 

w h i c h t h e s e a d j u s t m e n t s o f f e e l i n g s t o a c t i o n s w e r e t h e b e s t , 

t e n d i n g e v e r t o p e r f e c t a d j u s t m e n t . " A n d h e s a f e g u a r d s t h e 

p o s i t i o n b y a d d i n g : " I t i s f r e q u e n t l y t a k e n f o r g r a n t e d t h a t 

t h e b e n e f i c i a l a c t i o n s s e c u r e d m u s t b e a c t i o n s b e n e f i c i a l t o t h e 

i n d i v i d u a l ; w h e r e a s t h e o n l y n e c e s s i t y i s t h a t t h e y s h a l l b e 

b e n e f i c i a l t o t h e r a c e . " 

T h i s a s p e c t o f t h e c o n s o n a n c e i s n o w q u i t e f a m i l i a r ; b u t 

l e t u s c a r e f u l l y n o t e h o w c o m p l e t e l y d e p e n d e n t i t i s o n n a t u r a l 

s e l e c t i o n . M r . H e r b e r t S p e n c e r ' s t e s t i m o n y i s e s p e c i a l l y v a l u -

a b l e , s i n c e h e h a s a l w a y s l a i d m u c h s t r e s s o n t h e h e r e d i t a r y 

t r a n s m i s s i o n of a c q u i r e d c h a r a c t e r s a n d s t i l l h o l d s * " t h a t t h e 

i n h e r i t a n c e o f f u n c t i o n a l l y - c a u s e d a l t e r a t i o n s h a s p l a y e d a 

l a r g e r p a r t t h a n D a r w i n a d m i t t e d e v e n a t t h e c l o s e o f h i s l i f e ; 

a n d t h a t , c o m i n g m o r e t o t h e f r o n t a s e v o l u t i o n h a s a d v a n c e d , 

i t h a s p l a y e d t h e c h i e f p a r t i n p r o d u c i n g t h e h i g h e s t t y p e s . " 

N o w , i n t h e s e t y p e s w e c e r t a i n l y find a w i d e r a n g e of c o n s o n a n c e 

b e t w e e n t h e p s y c h o l o g i c a l a n d t h e b i o l o g i c a l e n d s o f b e h a v i o u r ; 

o f w h i c h t h e p h e n o m e n a of p l a y m a y a g a i n b e a d d u c e d a s a n 

e x a m p l e . H e n c e t h e s p e c i a l v a l u e o f M r . H e r b e r t S p e n c e r ' s 

t e s t i m o n y t o t h e p a r t p l a y e d b y n a t u r a l s e l e c t i o n i n e s t a b l i s h -

i n g t h e c o n s o n a n c e . " O n l y t h o s e r a c e s o f b e i n g s , " h e s a y s , 

" can have survived i n w h i c h , o n t h e a v e r a g e , a g r e e a b l e f e e l i n g s 

w e n t a l o n g w i t h a c t i v i t i e s c o n d u c i v e t o l i f e ; " a n d a g a i n , " T h e 

m o s t n u m e r o u s survivals m u s t e v e r h a v e b e e n a m o n g r a c e s i n 

w h i c h t h e s e a d j u s t m e n t s o f f e e l i n g s t o a c t i o n s w e r e t h e b e s t . " 

T h e s t r e s s i s h e r e l a i d 011 t h e s u r v i v a l o f t h o s e i n w h i c h t h e 

c o n s o n a n c e h a s o b t a i n e d ; t h e e l i m i n a t i o n o f t h o s e i n w h i c h i t 

w a s a b s e n t : t h a t i s t o s a y , o n n a t u r a l s e l e c t i o n . A n d w h e r e 

e l s e c a n i t b e l a i d ? I t i s n o t t h e s o r t o f t h i n g w h i c h c o u l d b e 

a c q u i r e d . S u p p o s e t h a t , a s w e s u g g e s t e d a b o v e , a n a n i m a l w e r e 

* " Principles of Biology," revised and enlarged edit. (1898), p. 560. 
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b o r n w i t h a r o o t e d h e r e d i t a r y a v e r s i o n t o e v e r y t h i n g n u t r i t i o u s 

a n d a n i n h e r i t e d h u n g e r f o r a n y t h i n g h a r m f u l a n d u n f i t f o r 

f o o d . U n d e r w h a t c o n c e i v a b l e c o n d i t i o n s c o u l d s u c h a n a n i m a l 

a c q u i r e a c o m p l e t e c h a n g e o f i t s a f f e c t i v e n a t u r e ? A n i m a l s 

l i k e t h i n g s o r t h e y d o n o t l i k e t h e m ; o n l y t o a v e r y l i m i t e d 

e x t e n t , if a t a l l , u n d e r n a t u r a l c o n d i t i o n s , c a n t h e y l e a r n t o 

l i k e t h e m . W e , i n d e e d , c a n i n s o m e d e g r e e l e a r n t o t a k e 

p l e a s u r e i n t h a t w h i c h a t first, a n d b y n a t u r e , i s d i s t a s t e f u l ; 

b u t w e d o s o b y s o m e e x t e r n a l c o n s t r a i n t , o r f r o m s o m e m o t i v e 

of i d e a t i o n a l o r i g i n . W e p u t p r e s s u r e u p o n o u r s e l v e s , o r h a v e 

p r e s s u r e p u t u p o n u s , r e p e a t e d l y t o p e r f o r m s o m e i r k s o m e t a s k ; 

w e f a l l i n t o r o u t i n e a n d c u s t o m ; a n d t h e p e r f o r m a n c e b e c o m e s 

s o f a r s e c o n d n a t u r e t h a t i t s d i s c o n t i n u a n c e p r o d u c e s a n u n -

c o m f o r t a b l e s e n s e o f s o m e t h i n g l a c k i n g i n t h e d a i l y r o u n d . 

P e r h a p s d o m e s t i c a n i m a l s l e a r n t o l i k e t h e g o o d o f f i c e s w e f o r c e 

t h e m t o p e r f o r m f o r u s . B u t h e r e w e h a v e t h e e l e m e n t o f 

e x t e r n a l c o n s t r a i n t , w h i c h i s w h o l l y , o r a l m o s t w h o l l y , a b s e n t 

u n d e r n a t u r a l c o n d i t i o n s . A n d t h e r e i s n o e v i d e n c e t h a t s u c h 

a c q u i r e d l i k i n g s a r e i n h e r i t e d . T h a t , h o w e v e r , i s a n o t h e r 

q u e s t i o n . O u r p r e s e n t p o i n t i s t h a t , u n d e r n a t u r e , t h e c o n d i -

t i o n s o f s u c h a c q u i s i t i o n a r e l a c k i n g ; s o t h a t , t h e r e b e i n g n o 

a c q u i s i t i o n , t h e r e i s , i n t h i s c a s e , n o t h i n g a c q u i r e d t o b e 

t r a n s m i t t e d . 

B u t , s o f a r a s b e h a v i o u r i s c o n c e r n e d , " f u n c t i o n a l l y 

c a u s e d a l t e r a t i o n s " a r e t h o s e d u e t o t h e e x e r c i s e o f i n t e l l i -

g e n c e , b y w h i c h t h e b e h a v i o u r a c q u i r e s d i r e c t i o n a n d c h a r a c t e r 

i n r e f e r e n c e t o t h e m e a n i n g i n t r o d u c e d i n t o t h e s i t u a t i o n s . 

S e e , t h e n , t h e p o s i t i o n t o w h i c h w e a r e l o g i c a l l y d r i v e n . T h e 

a c q u i s i t i o n of t h a t w h i c h h a s b e n e f i c i a l v a l u e i n b e h a v i o u r 

d e p e n d s o n a c o n s o n a n c e b e t w e e n p s y c h o l o g i c a l a n d b i o l o g i c a l 

e n d . B u t t h i s c o n s o n a n c e i s d e p e n d e n t o n s u r v i v a l , a n d , 

a p a r t f r o m s p e c i a l c r e a t i o n , o r s o m e k i n d r e d h y p o t h e s i s s u c h 

a s L e i b n i t z i a n h a r m o n y , c a n b e d u e t o n o t h i n g e l s e . E v e n i f 

w e g r a n t , t h e r e f o r e , t h a t t h e e f f e c t s o f a c q u i s i t i o n a r e i n h e r i t e d , 

t h e c o n d i t i o n s o f b e n e f i c i a l a c q u i s i t i o n a r e d e p e n d e n t 011 

n a t u r a l s e l e c t i o n . A n d t h u s t h e i n h e r i t a n c e o f a c q u i r e d 

c h a r a c t e r s , w h i c h i s s o o f t e n u r g e d a s a p r i n c i p l e o f e v o l u t i o n 

u 
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i n d e p e n d e n t o f n a t u r a l s e l e c t i o n , i s , s o f a r a s i n t e l l i g e n t 

b e h a v i o u r i s c o n c e r n e d , i n d i r e c t l y , if n o t d i r e c t l y , d u e t o t h i s 

v e r y n a t u r a l s e l e c t i o n o f w h i c h i t i s s a i d t o b e i n d e p e n d e n t . 

S u r e l y , u n d e r t h e s e c i r c u m s t a n c e s , t h e h y p o t h e s i s i n q u e s t i o n 

m a y - b e s a i d t o b e n o t o n l y u n p r o v e n , b u t a l t o g e t h e r u n -

n e c e s s a r y . 

A n d w h a t i s t r u e o f t h o s e d i v e r s e f e e l i n g s w h i c h w e g r o u p 

u n d e r t h e c o n c e p t s p l e a s u r e a n d p a i n r e s p e c t i v e l y , i s t r u e a l s o 

o f t h o s e m o r e c o m p l e x d i s p o s i t i o n s w h i c h w e c a l l e m o t i o n a l — 

u s i n g t h i s t e r m i n a b r o a d a n d c o m p r e h e n s i v e s e n s e . W e s a y 

t h a t i n t h e i r p r i m a r y m a n i f e s t a t i o n s t h e y a r e i n s t i n c t i v e ; a n d 

t h e y c e r t a i n l y s e e m t o a c c o m p a n y o r g a n i c b e h a v i o u r d u e t o 

c o - o r d i n a t e d r e f l e x a c t i o n s . B u t t h e e m o t i o n , a s i n s t i n c t i v e , i s 

a m a t t e r o n l y o f i t s first o c c u r r e n c e . I n t h e c o u r s e o f e x -

p e r i e n c e i t e n t e r s i n t o c o n s c i o u s s i t u a t i o n s , t h e c e n t r e s o f 

i n t e r e s t i n w h i c h h a v e a c q u i r e d m e a n i n g . 

T a k e a p a r t i c u l a r c a s e . * Y o u r d o g i s d o z i n g o n t h e l a w n 

i n t h e s u n s h i n e . S u d d e n l y h e r a i s e s h i s h e a d , p r i c k s h i s e a r s , 

s c e n t s t h e a i r , l o o k s fixedly a t a g a p i n t h e h e d g e , a n d u t t e r s a 

l o w g r o w l . P l a c e y o u r h a n d o n h i s s h o u l d e r , a n d y o u w i l l 

find t h a t h i s m u s c l e s a r e a l l a - t r e m b l e ; o n h i s r i b s , a n d y o u 

w i l l f e e l h o w s t r o n g l y h i s h e a r t i s b e a t i n g . S o o n t h e g r o w i n g 

e x c i t e m e n t l e a d s t o v i g o r o u s a c t i o n , a n d h e d a r t s t h r o u g h t h e 

g a p . Y o u f o l l o w h i m a c r o s s t h e l a w n , l o o k o v e r t h e h e d g e , 

a n d s e e h i m f a c i n g h i s o l d e n e m y , t h e b u t c h e r ' s c u r . T h e y 

a r e m o v i n g s l o w l y p a s t e a c h o t h e r , h e a d d o w n , t e e t h b a r e d , 

b a c k r o u g h e n e d . Y o u w h i s t l e s o f t l y . S u c h a c a l l w o u l d 

g e n e r a l l y b r i n g h i m b o u n d i n g t o y o u r f e e t ; b u t n o w i t i s 

a p p a r e n t l y u n h e a r d , a t a n y r a t e u n h e e d e d . T h e t w o d o g s 

h a v e a s h o r t s c u l f l e , a n d t h e c u r s l i n k s o f f . Y o u r d o g r a c e s 

a f t e r h i m ; a n d h e flees, y e l p i n g . T h e s i t u a t i o n i s o v e r . S p o t 

r e t u r n s , w a g g i n g h i s s h o r t t a i l , j u m p s u p a t y o u p l a y f u l l y , 

a n d t h e n l i e s d o w n a g a i n o n t h e g r a s s . B u t n o w a n d t h e n , 

f o r t e n m i n u t e s o r s o , h e r a i s e s h i s h e a d a n d g r o w l s s o f t l y . 

L e t u s b r i e f l y a n a l y z e t h e d o g ' s c o n d i t i o n a n d a c t i o n s , 

r e a d i n g i n t o t h e m , c o n j e c t u r a l l y , t h e a c c o m p a n i m e n t s i n 

* From " Animal Life and Intelligence," p. 382. 
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c o n s c i o u s n e s s . A s h e l i e s 011 t h e l a w n , h e r e c e i v e s a s e n s e -

s t i m u l u s , a u d i t o r y o r o l f a c t o r y . I t h a s a l r e a d y a c q u i r e d 

m e a n i n g , f r o m m a n y a t u s s l e w i t h t h e b u t c h e r ' s c u r . I t 

h a s o r g a n i c e f f e c t s , a n d i t g e n e r a t e s a c o n s c i o u s s i t u a t i o n 

w h i c h h a s a c q u i r e d c o m p l e x i t y t h r o u g h c o a l e s c e n c e . A s t h e 

r e s u l t of t h i s s i t u a t i o n t h e h e a d i s r a i s e d , t h e e a r s p r i c k e d , a n d 

s o o n . T h e d o g i s o n t h e a l e r t . H i s a t t e n t i o n i s a r o u s e d . 

T h e m u s c l e s of n e c k , e y e s , e a r s , a r e b r o u g h t i n t o p l a y i n s u c h 

a w a y a s t o b r i n g t h e s e n s e s t o b e a r o n t h e e x c i t i n g o b j e c t . 

H e p r o b a b l y s e e s t h e c u r t h r o u g h t h e g a p i n t h e h e d g e . T h e 

m u s c l e s o f t h e f r a m e a r e i n n e r v a t e d s o a s t o b e i n a s t a t e o f 

p r e p a r a t i o n t o a c t r a p i d l y a n d f o r c i b l y . A t t h e s a m e t i m e t h e 

v a s o - m o t o r s y s t e m i s d i s t u r b e d , t h e h e a r t - b e a t i s q u i c k e n e d , 

r e s p i r a t i o n i s a l t e r e d ; t h e r e is p r o b a b l y h a r d l y a n o r g a n i n 

t h e b o d y w h i c h r e m a i n s u n a f f e c t e d . T h e n t h e d o g r u s h e s 

t h r o u g h t h e h e d g e , a n d s t a n d s w i t h b a r e d t e e t h b e f o r e h i s 

a n t a g o n i s t . A w h o l e s e t o f a p p r o p r i a t e m u s c l e s a r e n o w 

s t r o n g l y i n n e r v a t e d . T h e r e i s , p e r h a p s , a d o u b l e i n n e r v a t i o n , 

s t i m u l a t i n g t o a c t i v i t y a n d y e t r e s t r a i n i n g f r o m a c t i o n . H e 

b a r e s h i s t e e t h a u d g r o w l s d e e p l y . A t t e n t i o n i s s o c o n c e n -

t r a t e d t h a t h e h e e d s n o t , p e r h a p s d o e s n o t h e a r , h i s m a s t e r ' s 

w h i s t l e . H e is k e e n l y 011 t h e a l e r t . T h e b l o o d - s y s t e m , r e s p i -

r a t o r y o r g a n s , a n d a l l h i s i n n e r m a c h i n e r y a r e s t i l l p u l s a t i n g 

w i t h n e r v o u s t h r i l l s ; h i s b a c k is u p . T h e n h e s e e s h i s c h a n c e , 

a n d f l i e s a t h i s o p p o n e n t . M u c h t h a t h e h a s l e a r n t i n p l a y , 

a n d a l l t h a t h e h a s l e a r n t i n e a r n e s t , c o m e s t o h i s a i d i n t h e 

s h o r t a n g r y s c u f f l e . A n d w h a t w e c a l l h i s e m o t i o n o f a n g e r 

s p u r s h i m o n t o t h e f i g h t ; t h e c o w a r d l y d o g i n w h i c h t h i s i s 

l a c k i n g o r i s r e p l a c e d b y f e a r i s s p u r r e d t o f l i g h t . E a c h m a y 

c o n t r i b u t e t o s e l f - p r e s e r v a t i o n , b u t i n d i f f e r e n t w a y s . 

N o w , w e s h a l l n o t a t t e m p t t o d e t e r m i n e h o w t h e d i s t i n c -

t i v e l y e m o t i o n a l e l e m e n t s a r i s e . S o m e t h i n k t h e y a r i s e b y a 

s o r t of i r r a d i a t i n g n e r v o u s d i f f u s i o n i n t h e n e r v e - c e u t r e s a s 

a d i r e c t r e s u l t o f t h e o r i g i n a t i n g s t i m u l u s . M r . R u t g e r s 

M a r s h a l l r e g a r d s t h e m a s d u e t o t h e m o t o r a c t i v i t i e s i n f i g h t 

o r f l i g h t ; P r o f e s s o r W i l l i a m J a m e s c o n t e n d s t h a t t h e y h a v e 

t h e i r s o u r c e i n t h e v i s c e r a l a f f e c t i o n s o f h e a r t , l u n g s , g l a n d s , 
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a n d s o f o r t h ; P r o f e s s o r L a n g e a t t r i b u t e s t h e m t o v a s o - m o t o r 

e f f e c t s . T h e p r o b l e m i s a d i f f i c u l t o n e , a n d h a r d t o d e t e r m i n e 

b y e x p e r i m e n t ; f o r w e h a v e t o d e a l w i t h a m a t t e r o f p r i m a r y 

g e n e s i s , o f h o w t h e y a r e a t t h e o u t s e t i n t r o d u c e d i n t o t h e 

c o n s c i o u s s i t u a t i o n . E x p e r i m e n t s o n a n i m a l s w h i c h h a v e 

a l r e a d y g a i n e d e m o t i o n a l e x p e r i e n c e c a n n o t d e c i d e t h e q u e s -

t i o n o f g e n e s i s . P r o f e s s o r S h e r r i n g t o n , f o r e x a m p l e , h a s 

s h o w n * t h a t , a f t e r s e v e r a n c e of t h e s p i n a l c o r d i n t h e l o w e r 

r e g i o n of t h e n e c k , a n d o f t h e v a g u s n e r v e s , b y w h i c h " a 

h u g e field o f v a s c u l a r , v i s c e r a l , c u t a n e o u s , a n d m o t o r r e -

a c t i o n " w r e re " d e p r i v e d of a l l c o n n e c t i o n w i t h t h e n e r v o u s 

c e n t r e n e c e s s a r y t o c o n s c i o u s r e s p o n s e , " " t h e e m o t i o n a l s t a t e s 

o f a n g e r , d e l i g h t a t b e i n g c a r e s s e d , f e a r a n d d i s g u s t w e r e 

d e v e l o p e d w i t h , a s f a r a s c o u l d b e s e e n , u n l e s s e n e d s t r e n g t h . " 

B u t t h e a v e n u e s o f c o n n e c t i o n w e r e c l o s e d after t h e m o t o r a n d 

v i s c e r a l e f f e c t s h a d p l a y e d t h e i r p a r t s i n t h e genesis o f t h e 

e m o t i o n o n t h e h y p o t h e s i s t h a t t h e e m o t i o n i s t h u s g e n e r a t e d , 

x i l t h o u g h n e w p r e s e n t a t i v e d a t a of t h i s t y p e w e r e t h u s e x c l u d e d , 

t h e i r r e - p r e s e n t a t i v e a f t e r - e f f e c t s i n t h e s i t u a t i o n w e r e n o t e x -

c l u d e d . I t i s , m o r e o v e r , a n e s s e n t i a l p a r t o f P r o f e s s o r J a m e s ' s 

d o c t r i n e , a s I p r o v i s i o n a l l y a c c e p t i t , t h a t t h e " e x p r e s s i o n " a n d 

t h e v i s c e r a l a n d v a s c u l a r e f f o r t s a r e i n d e p e n d e n t r e s u l t s o f s t i m u -

l a t i o n i n c e r t a i n w a y s , a n d t h a t t h e s e i n d e p e n d e n t r e s u l t s a r e 

c o n j o i n e d t h r o u g h n a t u r a l s e l e c t i o n . S u p p o s e w e s e v e r t h e 

c o n n e c t i o n t h r o u g h w h i c h t h e o n e t a k e s e f f e c t , t h e r e i s n o 

r e a s o n t o e x p e c t t h a t t h e m a n i f e s t a t i o n o f t h e o t h e r w o u l d 

c e a s e . P r o f e s s o r S h e r r i n g t o n c u t o f f t h e c h a n n e l s of c o m -

m u n i c a t i o n ~ w l t l i t h e v i s c e r a l a n d v a s c u l a r a p p a r a t u s : i f t h e 

c h a n n e l s o f e x p r e s s i o n r e m a i n e d o p e n t h e r e i s n o r e a s o n w h y 

s u c h e x p r e s s i o n s h o u l d c e a s e . 

W e n e e d n o t , h o w e v e r , f o r o u r p r e s e n t p u r p o s e , a t t e m p t t o 

a s c e r t a i n h o w t h e d i s t i n c t i v e l y e m o t i o n a l c h a r a c t e r i s t i c s a r i s e . 

I t i s s u f f i c i e n t t h a t t h e y a r c p r e s u m a b l y p r e s e n t i n t h e s i t u a -

t i o n . N o w , a s D r . S t o u t w e l l p o i n t s o u t , f t h e e m o t i o n s 

* " Experiments on the Value of Vascular and Visceral Factors for 
the Genesis of Emotion," IVoc. Roy. Soc., vol. Ixvi., pp. 390-403 (1900). 

f " Manual of Psychology," p. 288. 
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generally presuppose the existence of cer ta in specific ten-
dencies. " T h e anger produced in a dog by t a k i n g away its 
bone presupposes t h e specific appet i te for food. T h e anger 
produced in it by in t e r f e r ing with its young presupposes the 
specific tendency to guard and tend its offspring. So the 
presence of a rival who interferes wi th its wooing causes 
anger because of t h e pre-existence of the sexual impulse ." I n 
genera], we may say tha t emotional states are, under na tu r a l 
condit ions, closely associated with behaviour of biological 
va lue—with tendencies which are beneficial in self-preserva-
t ion or race-preservat ion—with act ions t h a t promote survival , 
and especially wi th t h e behaviour which clusters r o u n d the 
pair ing a n d parental inst incts. T h e value of the emotions in 
animals is t h a t they are an indirect means of f u r t h e r i n g sur-
vival. B u t how has the close association between emotional 
condit ion and the biological end it f u r the r s been established ? 
Again, we mus t say t h a t under na tu ra l condi t ions it is not t h e 
sort of t h ing which could be acquired. A n d again we m u s t 
urge t h a t na tu ra l selection th rough survival is, apar t f r o m 
some theory of pre-established harmony, t h e only hypothesis 
in the field on which the close association can be explained. 

There is one more poin t to which a t t en t ion may be drawn. 
If the re be one th ing , and there certainly are no t many, on 
which all wri ters 011 the emotions are agreed, i t is as to the i r 
vagueness. They do not readily submi t t o defini t ion, and 
cannot be described in a sentence. Th i s is no t due to any 
indefiniteness of biological end, nor to m u c h indefiuiteness in 
the mode of " expression ; " it is due, ra ther , to an inherent 
dimness and haziness of psychological out l ine. W e seem 
unable to focus them and get a clear-cut resul t . T h i s is, no 
doubt , in pa r t due to the complexity of emot ional states. Bu t , 
may it no t be largely due t o the fact t h a t the re is no necessity 
for definiteness ? They fulfi l the i r purpose jus t as well if they 
a re vague. I t is qui te necessary fo r the dog to have a clear-
cut impression of his a n t a g o n i s t ; and, on the cognit ive side 
of consciousness, meaning must be in some degree definite 
to be of real value. Bu t , so long as the emot ion raises the 
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tempera ture , so to speak, to the boil ing-point of vigorous 
action, it mat te rs little what t he psychological source of hea t 
may be. If this be so, we should expect an emotional vague-
ness, since na tura l selection puts no premium upon emotional 
definiteness. A n d f r o m this it follows, as a corollary, tha t , 
whereas we may infer t h a t an animal ' s perceptual products are 
probably closely similar to our own, since sight, touch, hear ing , 
smell, and tas te are of value in so f a r as they convcy defini te 
meaning, in in terpre t ing thei r feel ings and emotions we 
have less secure grounds of inference, since all t h a t is requisi te 
is t h a t there should be a sufficiently h igh emotional tempera-
ture to afford the condit ions fo r definite and vigorous act ion. 

I n conclusion, then, we may say t h a t t h e pr imary purpose 
of t he evolut ion of feel ing and emot ion is to promote beneficial 
behaviour, and t h a t the observed consonance of the psycho-
logical end of a t t a in ing sat isfact ion, a n d the biological end of 
securing survival , seems to be due to na tu ra l selection—is, 
indeed, scarcely explicable on any other natura l is t ic hypothesis. 

A word of warn ing may be added. W e have repeatedly 
spoken of biological and psychological ends. By this we mean 
what seems to the observer, as an in terpre ter of na tura l pro-
cesses, the purpose and object of the i r existence. B u t the 
word " end " is o f ten used in such a way as to imply fores ight 
and contr ivance on the par t of a ra t ional being. W e have 
no t used it in th is sense. Whe the r the whole of nature , in-
cluding animal behaviour, is dr iven onwards to definite ends 
by an under ly ing Cause, is a metaphysical question. I t is not 
one on which science has any r igh t to express an opinion one 
way or the other . Science deals wi th the phenomena ; t he 
causes of thei r being lie outside her province. 
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C H A P T E R V I I 

THE EVOLUTION OF ANIMAL BEHAVIOUR 

I . — T H E PHYSIOLOGICAL ASPECT 

AT t h e ou t se t of ou r inqu i ry , we used t he word " b e h a v i o u r " 
in a wide a n d comprehens ive sense. T h u s b road ly used, I 
said, t he t e r m in all cases i nd ica t e s a n d d r a w s a t t e n t i o n t o t h e 
reac t ion of t h a t wh ich we speak of as b e h a v i n g in response 
t o ce r t a in s u r r o u n d i n g forces or c i r cums tances which evoke 
t h e behav iou r . T h e behav iour of l iv ing cells is d e p e n d e n t on 
changes in the i r e n v i r o n m e n t ; t h a t of dec iduous t rees , as 
t h e y p u t f o r t h t he i r leaves in t h e s p r i n g or shed t h e m 
in t h e a u t u m n , is re la ted to t h e c h a n g e of t h e season ; i n -
s t inc t ive , in te l l igent , a n d emot iona l behav iou r are called f o r t h 
in response to those c i r cums tances which exercise a cons t r a in -
i n g inf luence a t t h e m o m e n t of ac t ion . Used in t h i s com-
prehens ive sense, t h e t e r m " behav iour " n e i t h e r impl ies n o r 
excludes t h e presence of consciousness. W e k n o w f r o m our 
own experience, however , t h a t consciousness does in some 
cases accompany behav iou r , a n d we in fe r t h a t in m a n y o t h e r 
cases i t m a y be p resen t . B u t we need a c r i t e r ion of i ts 
presence to gu ide o u r inferences , a n d th i s c r i t e r ion we f o u n d 
in t h e abi l i ty of l iv ing be ings to prof i t by exper ience . I n 
D r . S tou t ' s phraseo logy , if a t h i n g seems to acqu i re m e a n i n g 
f o r such a be ing , a n d t h e behav iou r is gu ided in accordance 
w i t h such acqu i red m e a n i n g , we i n f e r t h e presence of con -
sciousness as s u p p l y i n g condi t ions ef fec t ive in d e t e r m i n i n g 
i t s course. Stil l t h i s does no t exclude, nay , r a t h e r i t pre-
supposes , t h e presence of sent ience a t a lower s tage of evo lu t ion , 
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a sen t i ence wh ich is as ye t ineffect ive since t h e process of 
conscious coalescence has n o t begun , or has no t been car r ied 
f a r e n o u g h . 

I n f o r e g o i n g chap te r s we have cons t an t ly he ld t he p rob l ems 
of evo lu t ion in view, and in special sect ions d i rec ted a t t e n t i o n 
t o t h e m . B u t t he sub jec t is so cen t ra l t o m o d e r n t h o u g h t a n d 
discussion, t h a t some f u r t h e r cons ide ra t ion of ce r t a in aspects 
of t h e evo lu t iona ry process a n d p r o d u c t s will f i t ly serve to 
b r i n g ou r i nqu i ry to a conclus ion. 

W e m u s t accept , as a d a t u m f r o m t h e phys io logica l p o i n t 
of view, t h e f ac t t h a t p ro top lasm does r e spond to s t i m u l i , — t h a t 
i t possesses t h e f u n d a m e n t a l p rope r ty of i r r i t ab i l i ty . I t is a 
subs t ance t h a t is in a s t a t e of uns tab le e q u i l i b r i u m . I t s t e n -
dency to pass to a cond i t ion of more s t ab le e q u i l i b r i u m is t h a t 
in a n d t h r o u g h which o rgan ic behav iou r in its very s imples t 
express ion is possible. A n d th i s , wi th progress ive compl i ca t ion , 
r u n s t h r o u g h t he whole g a m u t of an ima l behav iou r , a n d 
even tua l ly passes over i n t o t h e sphere of consciousness . " T h e 
t e n d e n c y to equ i l i b r i um," wri tes D r . S tou t , * " i s t h e phys io-
logical co r re l a t e of w h a t on the psychical side we call cona t ion , 
— t h e s t r i v i n g aspect of consciousness ." B u t , p ro top l a sm a t t h e 
o u t s e t — o r as nea r t h e outset as we can g e t — i s , in t echn ica l 
ph rase , d i f fe rent ia l ly responsive. T h e n a t u r e of t h e s t imu lus 
a n d t h e n a t u r e of t h e cond i t ions decide w h a t t h e n a t u r e of 
t h e response shall be. A n d even in t h a t jelly-like speck of 
l i v ing m a t t e r , t he Amoeba, t h e responses consp i re t o a biological 
e n d . If t h e y d id n o t so conspire , we should n o t have t h e 
p h e n o m e n a of life. T h e mere act of l iv ing , b u i l d i n g u p f r o m 
food-s tuff a n d oxygen a n uns tab le subs t ance wh ich " ex-
p l o d e s " a n d con t rac t s u n d e r s t imu la t ion , implies t h a t t h e 
processes w h i c h t h u s conspire are re la ted in such a m a n n e r as 
to fu l f i l a n d secure the i r end . I n h i g h e r unice l lu la r an imals , 
such as t h e Paramecium, t h e re la t ions a re less s imple ; b u t in 
t h e m t h e c o n t i n u a n c e of t h a t sum of o r g a n i c behav iou r w h i c h 
wc call l ife, is secured only on t h e cond i t ion t h a t these less 
s imple r e l a t ions a re du ly preserved, a n d t h a t t he v i ta l processes 

* " Mauual of Psychology," |>. 132. 

http://rcin.org.pl



conspire wi th sufficient un i ty of biological purpose. A n d 
when we pass to the h ighe r creatures in which m a n y cells 
unite to f o r m one animal , t h e very word " u n i t e " indicates 
t h a t the vital processes of all mus t conspire wi th sufficient 
unity of biological purpose t o insure the cont inued life of the 
whole. 

Now, in all t he h igher a n d more active animals a nervous 
system is developed, which has for i ts purpose and end the 
preservation and fu r the rance of uni ty amid circumstances of 
progressively increasing diversi ty. A n d in t h e course of its 
evolution an added means of preserving and f u r t h e r i n g t h e 
essential uni ty is provided in consciousness, which, t h r o u g h the 
coalescence of scat tered uni t s of sentience, leads behaviour to 
acquire a new and higher unanimi ty of purpose. T h u s a 
mental evolution is eng ra f t ed on the organic evolut ion which 
precedes i t . B u t every step in this menta l evolut ion presup-
poses a step iti organic evolut ion. And such is t he complexi ty 
of s t ruc ture and process in all t he higher animals t h a t m u c h 
of the business of behaviour is relegated to quasi- independent 
nervous centres, which pe r fo rm this business automatical ly , and 
will cont inue t o pe r fo rm it, wi th much subsidiary un i ty of end, 
when they are left to themselves and all connect ion with the 
supremely un i fy ing sensorium has been severed. 

Before proceeding to give some examples of th is fact , and 
to indicate i ts bear ing on our in te rpre ta t ion of behaviour , it 
may be well t o state dis t inct ly t h a t 110 a t t e m p t is or wi l l .be 
here made to t race in detail t he course of t he evolut ion of 
an ima l behaviour t h r o u g h the ascending grades of life, nor , 
indeed, to prove t h a t there has been any such evolut ion. 
Evolu t ion by na tu ra l genesis is here assumed as the only 
hypothesis wi th which science has any concern. If it be false, 
t hen have the labours of workers and th inkers , since Darwin 
a n d Mr . H e r b e r t Spencer worked a n d t hough t , been vain. 
Special creat ion is no t a scientific hypothesis , bu t a reference 
of biological and menta l phenomena to an u l t imate cause, 
which lies beyond and a l together apa r t f r o m the scope of 
scientific inquiry . T h e f u n d a m e n t a l assumpt ion of the m a n 

http://rcin.org.pl



of scicnco is, t h a t any n a t u r a l even t he m a y select f o r de ta i l ed 
s tudy has n a t u r a l cond i t ions a n d antecedents . A n d it is on ly 
in such deta i led s t u d y — t a k i n g th i s or t h a t pa r t i cu l a r occur-
rence a n d e n d e a v o u r i n g to ascer ta in w h a t were i t s r e la ted 
a n t e c e d e n t s — t h a t advance in t h e evolu t ionary i n t e r p r e t a t i o n 
of n a t u r e can be secured. 

Such a d v a n c e has been secured by t h e labours of those 
physiologis ts who have es tabl ished by ca re fu l e x p e r i m e n t the 
quas i - i ndependen t ac t ion of subs id iary nerve-cen t res as con-
s t i t uen t s of t h e ne rvous sys tem as a whole. I n such a n i m a l s 
as the crayf ish a n d t h e lobs ter t he cen t ra l ne rvous sys tem 
consists of a cha in of " gang l i a , " or ne rve -kno t s , which are 
connec tcd t o g e t h e r by ne rve - s t r ands . If these s t r a n d s be cu t 
be tween t h e tho rax , which carr ies t h e wa lk ing l imbs , a n d t h e 
a b d o m e n or h i n d e r por t ion of t h e body, t h e ne rve -connec t ion 
between these pa r t s is severed. If t h e f o r e p a r t be i r r i t a t ed 
t h r o u g h i ts sense-organs, t h e l imbs of t h a t p a r t will r e spond ; 
bu t , whereas a n u n m u t i l a t e d crayfish, sub jec t ed to such i r r i t a -
t ion , would g ive a v igorous flap of t he tai l , th i s does no t t ake 
place in t h e cr ippled an ima l .* Still , if t h e a b d o m e n be 
i r r i t a t ed , i t will r e spond by a s t r o n g a n d swi f t con t r ac t ion . 
T h e t w o p o r t i o n s of t h e body a re each capable of ac t i ng 
independen t ly wi th well co -o rd ina ted movemen t s , b u t no longer 
of w o r k i n g t o g e t h e r w i th u n i t y of purpose . I n t h e h i n d e r 
po r t i on t h e a b d o m i n a l l imbs, or swimmere t s , all swing back-
wards a n d f o r w a r d s s imul taneous ly w i th r h y t h m i c s t rokes ; 
t h e y ac t in concer t . Sever now t h e connec t ions b e t w e e n the i r 
gang l i a , a n d each pair of l imbs will con t inue to swing 
r h y t h m i c a l l y b u t n o t wi th concer ted r h y t h m . W e have isolated 
a n u m b e r of q u a s i - i n d e p e n d e n t centres , a n d r ende red t h e m 
really i n d e p e n d e n t . E a c h is concerned w i t h i ts own p roper co-
o rd ina t i on , b u t can no longer combine w i t h o the r s in a wider 
co -o rd ina t ion . Mr. Hyde^t has shown t h a t in t h e k ing-c rab , 

* See Huxley's book on " The Crayfish," in the International Science 
Series, p. 108. 

t Journal of Morphology, vol. ix. Quoted by Professor C. S. 
Sherrington in The Marshall Hall Address, " On the Spinal Animal " 
(reprinted from Medico-Chirurgical Transactions, vol. S2), p. 4. 
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Limulus, when tlie nerve-chain is severed jus t in f r o n t of the 
abdominal region, the rhy thmic respiratory movements of the 
abdominal segments still proceed regularly and co-ordinately. 
Even when only a fract ion of the nerve-cord, separated by 
severances in f ron t and behind, is left , corresponding with a 
single abdominal segment, the rhy thmic action of t ha t segment 
continues ; bu t it is no longer synchronous with t h a t of 
adjacent segments similarly isolated. 

I t will probably not be contended tha t the co-ordinated 
rhy thm of the isolated segment in crayfish or king-crab is any-
th ing bu t a bit of organic and physiological behaviour. 
AVhether it be accompanied by consciousness—a bi t of con-
sciousness isolated f rom other bi ts—we do no t know ; bu t we 
have no grounds for supposing tha t the rhy thmic behaviour is 
guided by consciousness. And when, as Dr . Carpenter pointed 
out half a century ago, a water-beetle, f rom which the " brain " 
has been removed, swims forwards if placed in water, we must 
surely regard the co-ordinated progression as organic behaviour, 
whatever view we may hold with regard to a consciousness 
which in such a case is in a very literal sense a divided 
consciousness. 

I n these invertebrates the central nervous system is obviously 
segmented—one can distinguish the ganglia and their con-
necting nerve-strands. In the ver tebrate the bra in and spinal 
cord fo rm a continuous mass of nerve-tissue wi thout obvious 
segmentation. Bu t the pairs of spinal nerves, each nerve with 
its afferent and efferent " root ," indicate a really segmented 
condition, though in the cord itself the segments so run 
together and overlap tha t they cease to be externally obvious. 
And there is a certain, though limited, amoun t of overlap in 
the distr ibution of these segmental nerves. Still, well co-
ordinated responses occur when comparatively short portions 
of the spinal cord are isolated by severance f rom the rest. I n 
the male f rog, especially dur ing the breeding season, a clasping 
reflex is produced by st imulat ing the dark swollen pads 011 the 
inner side of the hand, and this, as Goltz has shown, is 
exhibited when all the central nervous system has been destroyed 
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save t h e s e g m e n t s to which t h e nerves f o r t h e a rms p roceed . 
S imi la r ly , " wr i tes D r . S h e r r i n g t o n , * " in t h e cat a n d m o n k e y , 

t h e reflex w a g g i n g of t h e tail pers is ts w h e n b e h i n d t h e sp ina l ! 
t r ansec t ion on ly t h e sacral r eg ion of t h e cord is l e f t j n t a c t . " < ' 
W h e n t h e sp ina l cord of t he d o g is severed, so as to isolate 
t h a t po r t ion wh ich is concerned w i t h m o v e m e n t s of t h e h i n d e r 
p a r t of t h e body , pressure on t h e pad of one h ind - foo t usual ly 
produces , n o t only a l i f t i n g of t h a t leg, b u t also an ex tens ion 
of i ts f e l l o w — t h a t is t o say, a co-ord ina ted response of t he t w o 
l imbs. B u t in t h e case of the ver tebra tes , m o r e t h a n in t h a t 
of t h e i nve r t eb ra t e s , t he co-ord ina ted response of an isola ted 
pa r t of t h e c e n t r a l ne rvous sys tem seems to lack t he f u r t h e r a n c e 
of i ts ac t ion , which norma l ly comes f r o m the h ighe r cen t re s 
f r o m wh ich it has been severed. " T h e sp ina l reflexes signifi-
can t of p rogress ion seem," says D r . S h e r r i n g t o n , ! " to con-
t r i b u t e chiefly towards p r epa ra to ry pos ture in readiness f o r t h e 
onset of ac t ion executed by t h e muscu l a tu r e u n d e r t he d r i v i n g 
of h i g h e r cen t res . T h u s t h e wel l -known reflex spinal pos tu r e 
of the f r o g is flexion of t h e h i n d l imbs, t h e extensors of the 
jo in t s b e i n g t a u t a n d ready fo r t h e j u m p . T h e spinal reflexes, 
which i n t h e i r r e su l t s app rox ima te mos t closely to t h e n o r m a l 
reac t ions of t h e u n m u t i l a t e d ind iv idua l , a re those connec ted 
w i th t he pelvic a n d a b d o m i n a l v iscera ," m a n y of which " a re 
executed as spinal reflexes in a m a n n e r p resen t ing l i t t le or no 
physiological de fec t f r o m the n o r m a l . A n d if t he b u l b " — t h e 
c o n t i n u a t i o n of t h e sp ina l cord w i th in t h e skul l to f o r m t h e 
basal p o r t i o n of t h e b r a i n — " be inc luded w i t h t he spinal cord , 
and these t o g e t h e r , i nc lud ing t h e i r nerves, be isolated f r o m the 
rest of t h e ne rvous system, the a n i m a l as regards i ts visceral 
l ife, i n c l u d i n g t h a t of t h e h e a r t a n d lungs , is pract ical ly i n t a c t . " 

H u x l e y graphica l ly describes t h e ac t ions of a f r o g f r o m 
which t h e cerebra l hemispheres h a v e been r emoved . ' I f t h a t 
ope ra t ion , " h e says,J " is p e r f o r m e d quickly and ski l ful ly , t he 

* " The Spinal Animal," p. 5. 
t Op. cit., p. 23. 
X "Collected Essays,'' vol. i., essay on ' Animal Automatism," p. 

224. 
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T H E P H Y S I O L O G I C A L A S P E C T . 3 0 1 
pu jC*-A 

f rog may be kep t in a s ta te of fu l l bodily v igour f o r m o n t h s , or 
it may be fo r years ; b u t i t will sit u n m o v e d . I t sees n o t h i n g ; 
i t hears n o t h i n g . I t will s t a rve sooner t h a n feed itself , 
a l t hough food pu t in to its m o u t h is swallowed. O n i r r i t a t ion , 
i t j umps or walks ; if t h r o w n in to wate r i t swims. If i t be 
p u t on t h e h a n d i t sits t h e r e , c rouched, per fec t ly quie t , and 
would sit the re fo r ever . If t h e h a n d be incl ined very gen t ly 
and slowly, so t h a t t h e f r o g would n a t u r a l l y t e n d t o slip off, 
t he creature ' s fore paws are sh i f t ed on t o t h e edge of t h e h a n d , 
un t i l he can jus t p r e v e n t himself f r o m fa l l ing . If t h e t u r n i n g 
of t h e h a n d be slowly con t inued , he m o u n t s u p wi th g rea t care 
and del iberat ion, p u t t i n g f i rs t one leg f o r w a r d a n d t h e n 
ano the r , un t i l he ba lances himself wi th per fec t precision on the 
edge ; and if t h e t u r n i n g of t h e h a n d is con t inued , he goes 
t h r o u g h t h e n e e d f u l set of muscu la r opera t ions , un t i l he comes 
t o be seated in securi ty on t h e back of t h e h a n d . T h e do ing 
of all this requi res a delicacy of co-ord ina t ion and a precision of 
a d j u s t m e n t of t h e muscu la r a p p a r a t u s of t h e body which are 
only comparable to those of a rope -dance r . " 

Now, why have we en te red in to these deta i ls ? T o re in-
force, f r o m a somewha t d i f fe ren t po in t of view, t h a t which has 
again and aga in been u rged in t h e p reced ing sect ions of th i s 
inquiry , t h a t m u c h of an ima l behav iour is a n organic legacy. 
A go ing m e c h a n i s m of g rea t delicacy, w i t h r eady-made co-
ordinat ions , t h e p r o d u c t s of biological evolu t ion , a f fords to 
consciousness a vast body of i ts p r imary da t a . As D r . She r -
r i n g t o n himself says,* " co-ord ina t ion is a b u n d a n t l y shown to 
resul t f r o m t h e independen t power of t h e spinal arcs, a l toge ther 
a p a r t f r o m t h e inf luence of t h e g r e a t cranial sense-organs, and 
of t h e cerebral arcs superposed u p o n t h e m . These senses and 
t h e bra in f ind t h e e l emen ta ry co-ordina t ion of t h e skeletal 
muscu la tu re a n ach ievement a l ready p rov ided and t o h a n d in 
the spinal cord. A n d n o d o u b t t h e p r o d u c t of t h e i n s t r u m e n t 
is, w i th t h e i n s t r u m e n t i tself , g iven over t o the i r use in t h e 
react ions t h e y elicit f r o m t h e spinal m u s c u l a t u r e . " W e have 
seen how ins t inc t ive behav iou r , in those an ima l s in which it is 

* Op. cit., pp. 20, 21. 
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best s tudied, affords in heredi tary biological out l ine, a sketch 
which subsequent acquisit ion, under experience, serves only to 
elaborate by the filling in of details a n d of t he more delicate 
shading in behaviour . B u t in the h igher animals, in which a 
period of you th is a t ime for the acquisi t ion of exper ience—for 
exper imenta t ion and pract ice,—it m i g h t seem t h a t the inher i ted 
biological legacy was of less importance. T h e " spinal an imal , " 
as Dr . Sher r ing ton calls i t ,—tha t is, the an imal in which the 
spinal centres are isolated f r o m the cerebral cen t res—goes fa r 
t o disprove any such view. I n t h e m the cerebral senses and 
the b ra in find elementary co-ordination of the bodily move-
men t s a n achievement already provided a n d to h a n d in the 
spinal cord. B u t when different animals are c o m p a r e d — f r o g , 
bird, rabbi t , dog, and m o n k e y — t h e pe rmanen t effects of sever-
ance of bgain connection, t he effects which remain when the 
t empora ry period of d is turb ing " shock " is over, are more 
m a r k e d in t h e higher t han the lower types. A n d concerning 
this , Dr . Sher r ing ton says,* " The deeper depression of react ion 
in to which t h e higher animal, as contras ted with the lower, 
s inks when made spinal, appears to me significant of this , t ha t 
in t h e h igher types, more t h a n in the lower, t h e grea t cerebral 
senses ac tuate the motor organs, and impel t he mot ions of the 
ind iv idua l . " 

W h e t h e r in the animal in which all direct connect ion be-
tween the anter ior and posterior por t ions of the centra l nervous 
system has been severed there is a double consciousness—a 
cerebral consciousness and a spinal consciousness—we are not 
in a posit ion accurately to determine. If the generally accepted 
opinion, t h a t t he h igher bra in-centres const i tu te the sensorium 
or seat of consciousness, be correct , we m u s t suppose t h a t a 
maimed consciousness, wi th many avenues of experience closed, 
is re ta ined in the anter ior moiety, while t he poster ior is rele-
gated to a condit ion of mere sentience a t best. I n any case all 
re la t ion between the two is prevented. T h e two—if two there 
be—are rendered quite independent t h r o u g h severance of the 
cord in t h e region of the neck. B u t there is a point of view 

* Op. cit., p. 29. 
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indicated by D r . S h e r r i n g t o n which is fu l l of suggest ion and 
interest . 

" I t is significant in the evolution of an imal f o r m , " he 
says,* " tha t t he organ t h a t exhibi ts most u n i n t e r r u p t e d and 
harmonious increase in development , as s tudied successively in 
passing f r o m lowest to h ighes t , is the brain. A n d it is signifi-
cant t h a t in the nervous sys tem—segmental system as it i s— 
the bra in is developed, n o t in those segments whose sense 
organs are ordinary cu taneous ( tactual , etc.) , muscular and 
visceral, bu t in the segments connected with t h e visual, olfac-
tory, and audi tory sense-organs ; in o ther words, t he bra in is 
developed in the head. T h e head is, so t o say, t he i n d i v i d u a l ; 
it has t h e mouth , it takes the food, including air and water , 
aud it has the main sense organs providing da ta for bo th space 
and t ime. To th i s t he body, an elongated moto r organ with a 
share of the viscera and the skin, is appended primari ly as 
a machine for locomotion. Th i s la t ter must of necessity lie a t 
the behest of t h e grea t sense organs of t h e h e a d . " 

Now let us t ry and pic ture to ourselves a spinal animal , or 
one which re ta ins only the lowest por t ion of t h e brain, t he 
par t known as the bulb or medulla oblongata; let us assume 
tha t it is conscious and capable of acquir ing experience t h r o u g h 
the association and coalescence of t h e da ta afforded by the 
senses t h a t remain to it ; and let us t ry to imagine the con-
scious s i tuat ions which would arise, and thei r value in the 
guidance of behaviour . T h e senses t h a t remain are touch and 
the tempera ture sense, t he motor sense af ford ing data f r o m the 
muscles, jo ints , and tendons , and those which supply certain 
visceral sensations. The re is no t one of much , if any, gu id ing 
value l e f t . The re is no t one of what we may te rm ant ic ipa tory 
use. T h e r e is no t one which could serve to infuse a n y t h i n g 
like defini te mean ing in to t h e s i tuat ion. For , a f t e r all, 
mean ing is expectat ion. The re is an element of ant ic ipat ion 
iu all those senses which are of any real gu id ing value in 
t h e conscious s i tua t ion . Sight, hear ing, and, especially for 
some animals , smel l ,—these arc the senses which forewarn of 

* Op. cit., p. 18. 
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s o m e t h i n g wh ich m a y f o l l o w ; of o t h e r sensa t ions w i t h wh ich in 
t h e course of exper ience t h e y h a v e coalesced. A n d t h e y a r e all 
cu t off f r o m t h e supposed sp ina l a n i m a l . A l i g h t t o u c h m i g h t 
in some cases f o r e w a r n of t h e shock or severe pressure , w h i c h 
would p e r h a p s fol low. B u t t h e shocks would so o f t e n come 
sudden ly t h a t i t is ques t ionab le w h e t h e r t h e w a r n i n g would be 
of m u c h avai l . Sti l l , t ouch is a w a r n i n g a n d cogn i t i ve sense, 
a n d t h r o u g h i t t h e e n v i r o n m e n t would acqu i r e a l imi ted 
a m o u n t of m e a n i n g . 

N o w , t h e biological va lue of coalescent assoc ia t ion lies in 
t h i s very e l e m e n t of w a r n i n g . T h e a n t i c i p a t o r y senses, s igh t , 
h e a r i n g , smell , are in the i r severa l degrees t h e " p ro j ec t ive " 
senses, t h e senses which car ry w i t h t h e m t h e q u a n t i t y of " ou t -
nes s . " A n d t h e i r " p r o j e c t i v e " c h a r a c t e r is t h e necessary 
psychological expression of t he i r d i s t inc t ive biological end . 
T h e y m u s t be pro jec t ive , m u s t ca r ry w i t h t h e m " o u t n e s s , " if 
t hey are to convey wha t we, fo l l owing D r . S t o u t , h a v e so o f t en 
spoken of as m e a n i n g . B u t if t h e biological value of co-
alescent associat ion lies in t he expec ta t ion i t r e n d e r s possible ; 
a n d if , i n t h e spinal an imal , t h e r e are n o senses l e f t save touch , 
wh ich could receive f r o m t h e e n v i r o n m e n t p r e p a r a t o r y w a r n i n g 
of w h a t is c o m i n g ; it would seem exceedingly improbab le t h a t 
i t shou ld develop quas i - independen t consc ious s i t u a t i o n s of i t s 
own . I n t h e u n m u t i l a t e d a n i m a l , a t a n y ra te , t a c tua l ex-
per ience would m o s t p robab ly coalesce w i th t h a t der ived f r o m 
t h e senses which more d i s t inc t ive ly t a k e t h e lead in t h e 
acquis i t ion of m e a n i n g . A n d we m a y t h e r e f o r e , on these 
g r o u n d s , as well as on o thers , acquiesce in t h e c u r r e n t view 
t h a t t h e quas i - independen t f u n c t i o n i n g of t h e spinal cord and 
i ts c o n s t i t u e n t segments is, a t best , l i t u p w i t h those flashes of 
mere sen t ience of which Sir Michae l F o s t e r speaks in t he pas-
sage we quo ted in a n earl ier sec t ion .* 

If f r o m t h e cons idera t ion of t h e isolated spinal animal 
we t u r n f o r a m o m e n t to t h a t of t h e isolated cerebra l an imal , 
we f ind it in a very d i f f e r en t pos i t ion . I t is possessed of the 
w a r n i n g senses—those which f r o m several p o i n t s of view are 

* Vide supra, p. 33. 
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t h e leading s e n s e s — b u t they are leaders w i t h o u t a fo l lowing ; 
t hey have only a very l imi ted c o m p a n y to c o n d u c t i n t o ac t ion . 
T h e company is t he re , on t h e f u r t h e r s ide of t h e severance , 
b u t they have lost t o u c h w i th i t . T h e y know n o t w h a t it is 
do ing , and h a v e t he r e fo re n e i t h e r t h e d a t a n o r t h e executive 
power to gu ide i t s manoeuvres in t h e field of behav iou r . 
T h e y can f o r m m a i m e d coalescent s i tua t ions , b u t t h e y are 
as i m p o t e n t as a mere t heo r i s t devoid of all power of prac t ica l 
appl ica t ion . W e need no t , however , fol low t h e t h e m e f u r t h e r . 
W c need only a d d t h a t , could we isolate t r a c t s of ne rvous 
t issue in t h e lower b ra in -cen t re s of such a ce rebra l an ima l , 
we should find t h a t subsidiary co-ord ina t ions would be long , 
as a physiological he r i t age , to these isolated f r a g m e n t s . 

T h e conclusions we m a y d raw, t h e n , w i t h r ega rd t o t h e 
evolu t ion of b e h a v i o u r , as viewed in i ts phys io logica l aspect , 
a re t h a t it is, in its s implest express ion a n d in i ts mos t 
complex, cond i t i oned by sufficient u n i t y of pu rpose to mee t 
t h e biological end of s u r v i v a l ; t h a t t h e complex u n i t y of 
purpose m a y be ana lyzed in to a mul t ip l i c i ty of subs id ia ry 
processes each w i t h i ts subs id iary u n i t y of pu rpose ; a n d t h a t 
t h e psychological coalescence which gives u n i t y to exper ience 
u n d e r t he gu idance of t h e l ead ing senses, is paral le led in 
a physiological coalescence w i th in t h e nexus of t h e nervous 
system. 

I I . — T H E BIOLOGICAL ASPECT 

T h e biological aspect of b e h a v i o u r — i t s r e l a t i on t o biological 
e n d s — h a s so o f t e n come u n d e r ou r cons ide ra t ion in t h e fo re -
go ing chap te r s t h a t l i t t le need be added in th i s section : and 
t h a t l i t t le m a y be mos t appropr ia te ly devoted , first t o t h e 
ques t ion w h e t h e r consciousness does inf luence behav iou r ; a n d 
secondly, th i s b e i n g accepted, t o t h e i m p o r t a n c e of t h e role 
t h a t is p layed by t h e deve lopmen t of conscious s i tua t ions in 
secur ing , in t h e h i g h e r an imals , t h e biological end of racial 
p rese rva t ion . 

T h a t th i s end is secured w i thou t t h e aid of consciousness 
x 
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in t h e case of n iauy o rgan ic species, in all t hose , f o r ex-
ample , wh ich we classify as p lan ts , m u s t n o t be t a k e n as p re -
s u m p t i v e evidence t h a t in o t h e r species, f o r i n s t ance in t h e 
m u l t i t u d i n o u s hos t of insects , t h e d e v e l o p m e n t of consc ious 
s i t ua t ions is of no biological value. T h e f ac t t h a t ch lo rophy l l 
is n o t developed in a n y m a m m a l does n o t show t h a t t h e 
possession of th i s subs tance is of no service to t h e h i g h e r p l an t s . 
I t would n o t be w o r t h while to g ive expression to t h i s very 
obvious t r u t h , were i t n o t t h a t cr i t ics of n a t u r a l select ion 
pers i s ten t ly a r g u e t h a t because one species ge t s 011 pe r fec t ly 
well w i t h o u t t h i s or t h a t pa r t i cu la r cha rac te r i t can have 
played 110 p a r t in s ecu r ing t he surv iva l of a n o t h e r species. 
W h e n I descr ibed, a t a mee t ing of na tu ra l i s t s , how well y o u u g 
chicks could swim, such a cr i t ic d r e w m e aside a f t e r t h e 
mee t ing , a n d expressed his surpr i se t h a t th i s d id n o t convince 
me t h a t t h e webbed foo t of t he d u c k could n o t logical ly 
be a t t r i b u t e d to n a t u r a l select ion. T h i s is a n e x t r e m e case, 
a n d one obviously t a k e n on peculiar ly weak g r o u n d s . B u t 
even H u x l e y u r g e d t h a t , because a f rog , f r o m wh ich t h e 
cerebral hemispheres h a v e been r emoved , p e r f o r m s m a n y 
co-ord ina ted act ions w i t h o u t conscious gu idance , consciousness 
is, t h r o u g h o u t n a t u r e , mere ly a n a c c o m p a n i m e n t of cer ta in 
molecular changes in t h e b ra in . " Such a f r o g , " he says,'"' 
" walks, hops , swims, a n d goes t h r o u g h his g y m n a s t i c pe r -
fo rmances qu i t e as well w i t h o u t consciousness, a n d consequent ly 
w i t h o u t vo l i t ion , as w i t h i t ; a n d if a f r o g , in his n a t u r a l 
s ta te , possesses a n y t h i n g co r r e spond ing wi th w h a t we call 
voli t ion, t h e r e is no reason to t h i n k t h a t it is a n y t h i n g b u t 
a concomi t an t of t h e molecular changes in t h e b r a in which 
f o r m p a r t of t h e series involved in the p r o d u c t i o n of mot ion." 

" T h e consciousness of b r u t e s , " he con t inues , " would 
appear t o b e r e l a t ed t o t h e m e c h a n i s m of t h e i r body s imply 
as a col la tera l p roduc t of i ts work ing , a n d to be as comple te ly 
w i t h o u t any power of m o d i f y i n g t h a t w o r k i n g as t h e s team-
whist le wh ich accompanies t h e work of a locomot ive engine is 
wi thou t inf luence on i ts m a c h i n e r y . T h e i r vol i t ion , if they 

* "Collected Essays," vol. i., p. 240. 
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V 4 

have a n y ^ i s a n emotion indicative of physical changes, no t 
a cause of such chauges. I t does not en ter in to t h e chain of 
causation of the i r actions a t a l l ." 

If the l i teral t r u t h of this con ten t ion—the logical sound-
ness of this conclusion—be admit ted , it seems absurd to speak 
of the biological value of consciousness in behaviour or t o 
discuss the impor tance of t he role t h a t is played by the 
development of conscious s i tuat ions in securing t h e biological 
end of racial preservation. 

Now, consciousness is regarded by an inf luent ial school of 
th inkers as a sor t of deus ex machina, which, s i t t ing en throned , 
and crowned wi th a capital let ter as Will , directs, like a be ing 
f rom another sphere, the doings of t he body. I t was against 
t he doctr ines of this school tha t Huxley took u p a rms . They 
do not concern us here. T h e will, or volit ion, as an unde r -
lying cause, s tands outside the pale of scientific inquiry. I t 
belongs to t h e wide realm of metaphysics ; its plea mus t be 
heard in ano the r court . I n th is par t of his content ion Huxley 
was, we believe, unquest ionably r igh t f r om the scientific s tand-
point . Ne i the r will, nor impulse, nor inst inct , nor conscious-
ness itself, should be introduced into any scientific description 
or explanat ion of phenomena as a cause of thei r existence or 
being, fo r as such it does not enter in to the sequence of 
even t s ; it is t h a t which metaphysics claims as their raison d'etre 
— t h a t which gives them being. Science in this ma t t e r should 
be f r a n k l y agnos t ic—nei ther affirming nor deny ing augh t . 
Th is , of course, is not equivalent to saying t h a t t he agnost ic 
position is t he t rue end of h u m a n reason. T h a t would only 
be so on the assumption t h a t the problems of science are t h e 
only problems wi th which t h a t reason can deal. T o exclude 
metaphysics f r o m science is not to exclude it f r om h u m a n 
t h o u g h t . As a ma t t e r of fact such exclusion is nei ther possible 
no r reasonable. B u t to clearly dis t inguish the problems of 
science f r o m those of metaphysics is absolutely necessary, if 
we are to prevent hopeless confusion of issues. 

I n con tend ing , however, against t he in t roduc t ion of meta-
physical doct r ines into the region of scientific explanation, 
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Huxley seems to have been carried too fa r by the force of his own 
atLack. So long as he held to the posi t ion tha t every conscious 
s tate has, as its concomitant , a molecular change in the bra in , 
he had all the forces of evolution on his side. B u t when he 
said tha t consciousness is merely the steam-whistle of l i fe 's 
locomotive, or merely answers to the sound which the an ima l -
bell gives out when it is s t ruck, he takes up another posit ion 
of far less s trategical s t rength . F o r whereas the f rog f r o m 
which the physical centres of consciousness have been removed 
sits crouched and motionless, and " will s tarve sooner t h a n 
feed itself, a l though food p u t in to its m o u t h is swallowed ; " 
the f rog in which conscious s i tuat ions can take f o r m in 
unmut i la ted cerebral hemispheres behaves in a very d i f fe ren t 
manner . I t is no th ing less t h a n pure assumption to say 
t h a t the consciousness, which is admi t ted to be present , has 
practically no effect whatever upon the behaviour. A n d we 
must ask any evolutionist who accepts this conclusion, how 
he accounts 011 evolutionary g rounds fo r the existence of a 
useless a d j u n c t to neural processes. 

" I t is," says Huxley,* " experimental ly demons t rab le—any 
one who cares to run a pin in to himself may pe r fo rm a 
sufficient demonst ra t ion of the f a c t — t h a t a mode of mot ion 
of the nervous system is t he immedia te antecedent of a s ta te 
of consciousness. We have as m u c h reason for regarding the 
mode of mot ion as the cause of the s ta te of consciousness, as 
we have for regarding any event as the cause of ano the r . 
How the one phenomenon causes the o ther we know as much , 
or as little, as in any other case of causation ; bu t we have 
as much r igh t to believe t h a t t he sensation is an effect of t he 
molecular change, as we have t o believe tha t mot ion is an 
effect of i m p a c t ; and there is as much propriety in saying 
t h a t t h e bra in evolves sensation, as the re is in saying t h a t 
an iron rod, when hammered, evolves h e a t . " B u t if we speak 
of the related antecedent as t h e cause, it is no t obvious why 
we should not describe the desire to demons t ra te the supposed 
fact as t h e cause of runn ing in t h e p in . We seem to have just 

* Op. cit., pp. 238, 239. 
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as much reason for cal l ing this antecedent s tate of consciousness 
the cause of certain movements and behaviour , as of call ing a 
mode of mot ion in the bra in the cause of a f u r t h e r s ta te of 
consciousness. I t is t r u e tha t we have not t h e least idea how 
the desire can cause the a c t ; bu t Huxley practically admi t s 
t ha t we have no idea how molecular change can be the cause 
of consciousness. Tu the one case we are no worse off t h a n 
we are in the other . Ne i the r position is logically defensible ; 
since each assumes t h a t physical events and states of con-
sciousness can cons t i tu te l inks in the same causal cha in . 

The philosophical hypothesis known as monism regards 
the molecular change, n o t as the antecedent of a conscious 
state, bu t as its concomi tan t . T h a t which f r o m a physical 
and physiological po in t of view is a complex molecular dis-
turbance is, at the same t ime, f r o m a psychological po in t of 
view, a s tate of consciousness. T h e two are d i f ferent aspects 
of one natura l occurrence. W h y such an occurrence should 
have two so di f ferent aspects we have no t the fa in tes t idea ; 
but here we are no t one whit worse off t h a n we were before . 
The hypothesis does, however, help us to get over our difficulty. 
An essential feature of Huxley 's content ion is t h a t t he physical 
and physiological cha in of causation is complete in itself, 
which may be g ran ted ; and fu r the r , tha t if consciousness does 
arise it is merely an a d j u n c t wi thout influence on t h e sequence 
of events—what is influential is t he molecular d is turbance , no t 
t he consciousness which accompanies it. B u t according to 
monism the state of consciousness actually is t h a t very same 
something which the physiologist calls, in the language of 
physics, a molecular d is turbance . And in saying t h a t conscious-
ness influences behaviour one who accepts th is hypothesis 
is merely avoiding a cumbrous fo rm of circumlocution. H e 
puts it in th is way instead of saying tha t the nerve-changes in 
t h e cerebral hemispheres , or elsewhere, which f r o m a psycho-
logical point of view are a conscious s i tuat ion, influence and 
de termine the course of behaviour . B u t f r o m th is po in t of 
view it is absurd to say t h a t the consciousness is merely an 
a d j u n c t — a b s u r d to say t h a t were the re no conscious situation. 
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t he neural s i tuat ion would remain unchanged . They are t h e 
very same th ing f rom different points of view ; and to say 
the re is no influential conscious s i tua t ion is s imply equivalent 
to saying t h a t there is no t th is de te rmin ing neural s i tuat ion. 

However we explain t h e fact , the re are few who hesi tate 
to accept it fo r the purposes of scientific explanat ion. T h e 
conscious s i tua t ion , hav ing no doubt fo r t he physiologist a 
neural aspect if he could only get a t it as a whole, does 
practically de te rmine the behaviour of the an imal which has 
ga ined t h e requisite experience. If we accept the fact , we 
may pass on to its impor tance in securing the biological end 
of race preservation. 

I t is a commonplace of evolut ionary doc t r ine tha t , o ther 
t h ings be ing equal, those races will survive, in t h e cons t i tuent 
members of which intel l igent behaviour enables t h e m to deal 
most effectually with an env i ronment of increasing complexity. 
A n d it is a ma t t e r of famil iar observat ion t h a t such behaviour 
is closely connected with delicacy and ref inement of develop-
men t in those senses which t ake the lead in cogni t ional process, 
and with rapidi ty and precision in the motor co-ordinat ion 
t h r o u g h which p rompt and skilful advantage is t aken of the 
s i tuat ion which has, t h r o u g h experience, acquired meaning . 

B u t t h o u g h the importance of intel l igent a d j u s t m e n t to 
the circumstances of life is widely admi t ted as a general 
principle, it is perhaps t h r o u g h a study of an imal behaviour 
t h a t we are best able to realize its fu l l range and extent . 
Biologists are so largely, and qui te wisely, occupied in the 
s tudy of morphological and physiological problems, which 
admi t of a t r ea tment more exact t h a n t h e most ardent 
advocate of the invest igat ion of behaviour, unde r natural 
or even under experimental conditions, can claim ; they devote, 
again qui te r ight ly , so large a share of a t ten t ion to the 
var ia t ion and na tura l selection of adapt ive s t ruc tu re in its 
adu l t condit ion and embryonic s t ages ; t he pendu lum of 
opinion has, under the teaching of Professor Weismann , 
swung so far in the direction of the non-acceptance of the 
heredi tary transmission of characters individually acquired 
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t h r o u g h intel l igent a d j u s t m e n t or otherwise ; t h a t t h e pa r t 
played by consciousness in the evolution of the h igher and 
more active animals is ap t to pass unnoticed or unrecorded. 
I t is well, therefore , to pu t in a reminder tha t a great n u m b e r f 

of animals would never reach the adul t s tate in which they 
pass into the hands of the comparat ive anatomis t save for t he ' 
acquisit ion of experience, and the effective use of t he conscious-
ness to which they are heirs ; t h a t the i r survival is due, no t 
only to their possession of certain s t ruc tures and organs, b u t , 
every whi t as much , to the practical use to which these posses-
sions are pu t in the give and take of active life ; and t h a t 
m a n y in teres t ing problems which are keenly discussed by 
evolutionists in t h e l ight of na tu ra l selection presuppose 
conscious s i tuat ions which are more or less taci t ly t aken for 
g ran ted . 

Le t us cast a rapid glance over some of these topics 
of biological discussion. T h e fascinat ing subject of mimicry, 
involving as it necessarily does the discussion of t h e value 
of warn ing colours and behaviour , a subject opening u p an 
extensive group of problems so bril l iantly studied by Professor 
Poul ton , is meaningless save in so far as there is implied a 
conscious react ion to colour and f o r m on the p a r t of animals 
which can learn f rom experience. T h e warn ing colours re-
instate a conscious si tuat ion, so tha t , misled by appearances, a 
b i rd mistakes the mimicking insect fo r its nauseous " model ." 

T h e whole r ange of behaviour , included u n d e r play, 
exper imentat ion, and practice, on the impor tance of which, 
fol lowing the lead so ably given by Professor Groos, we have 
insisted, is equally meaningless, save as a means to the acquisi-
t ion of serviceable experience for use in the more serious 
business of af ter- l i fe ; and experience is the es tabl i shment , 
t h r o u g h association and coalescence, of conscious s i tuat ions 
which possess gu id ing value. And if, as we shall hereaf te r see, 
they may also be regarded as a means of securing pleasure, 
as a psychological end of behaviour, it is no t less obvious t h a t 
it is only t h r o u g h the development of consciousness t h a t such 
a psychological end can have any existence. 
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I t mat te rs no t if t h e par t icu la r f o r m assumed by play and 
experimentat ion be largely dependent on inst inct ive tendencies. 
Fo r all t he phenomena of ins t inc t , p rofoundly organic as are 
the modes of behaviour comprised under th is head, definite as 
are the inher i ted co-ordinat ions in the most typical examples 
of i ts occurrence, have also, except in some d o u b t f u l cases, a 
conscious aspect. A t any ra te this is the case in so fa r as 
inst inctive response f o r m s t h e heredi tary basis on which is 
reared a more nicely ad jus ted intel l igent edifice, in so fa r 
as inst inct ive procedure is subsequently modified and guided 
by acquired experience, in so f a r as the re creeps in t h a t 
" l i t t l e dose of j u d g m e n t " which I l u b e r f o u n d in bees, L o r d 
Avebury a t t r ibu tes to ants , I ) r . P e c k h a m sees in spiders and 
solitary wasps, and all observers find in bi rds and mammals . 
F o r if in these cases ins t inct ive behaviour were unconscious, 
it would, as such, r ema in outs ide experience ; and if outside 
experience, there could be no da ta on which consciousness 
could base any modif icat ion of inher i ted behaviour , no 
oppor tuni ty of t ak ing u p the ready-formed responses into the 
menta l synthesis and ut i l iz ing them for the wider ends of 
intel l igent purpose. 

I n social behaviour the re is a reciprocity of suggestion 
between the members of t h e communi ty . A n d such sugges-
tion is operat ive t h r o u g h an appeal to consciousness. How-
ever inst inct ive the fo rms of procedure may be in social 
insects, t he re remains m u c h beyond which is ha rd to explain 
on the hypothesis t h a t t he re is, in them, n o t h i n g analogous to 
a conscious s i tuat ion ; while in such vertebrates as birds and 
mammals we cannot bu t believe t h a t consciousness is the main 
de t e rminan t of much behaviour which seems to imply the 
germs, or more t h a n t h e germs, of sympathy. T h e little ! 
monkey I saw in H a m b u r g cuddl ing up caressingly to a 
wounded companion, mus t surely have experienced a conscious 
s i tua t ion analogous to t h a t which prompts a child to nestle 
alongside her companion in distress.^ "And he who has seen no 
signs of sympathy in dogs, has ei ther watched thei r behaviour 
in vain, or is himself lacking in sympathy. 
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I n sexual selection by preferent ia l mat ing , even if we follow 
Professor Groos in believing t h a t it is a special mode of na tu ra l 
selection, t he conscious s i tua t ion is essential. If we accept the 
theory in any fo rm, we mus t r ega rd the adornment s , antics, 
and display of t he male as a n appeal in some way to the 
consciousness of t h e female, whatever par t icular f o r m the 
effects in tha t consciousness may take, whe ther t he appeal 
evoke a sense of beauty , or simply be a means of excit ing to 
the consummat ion of the na tu ra l end of cour tsh ip . Even if 
we follow M r . Wallace in regard ing plume and song as " re-
cognit ion marks , " it is only by the i r appeal to consciousness in 
th is way, if in 110 other , t h a t they are of any biological value. 
A n d this, of course, applies equally to the whole r ange of his 
theory of recogni t ion m a r k s — t h e i r sole ut i l i ty lies in the i r 
be ing a s t imulus t o consciousness t h r o u g h which t h e end of 
recognit ion is secured. So, too, no t only t h e specialized 
behaviour which we d ign i fy by the name of " cour t sh ip , " b u t 
every case in which mate is drawn to mate t h r o u g h s ight , 
smell, hea r ing—any of t he leading senses—testifies t o the im-
por tance of consciousness in f u r t h e r i n g an end of supreme 
biological importance . 

And if, as Darwin urged, t h e " law of ba t t le " a m o n g the 
males co-operates wi th preferent ia l mat ing , as we can hardly 
deny, in securing s t rong, vigorous, and heal thy fa thers of the 
genera t ion they beget , here, too, consciousness is an impor tan t 
fac tor . Can we conceive a " law of bat t le " among unconscious 
be ings ? If success in the combat were a mere ma t t e r of b ru te 
s t r eng th , it would imply some consciousness in its dul l exercise. 
B u t it is more. I t is also a t r ia l of skill. Were i t no t so our 
fo re fa the r s would no t have spent hours in watch ing a cock-fight, 
or laid heavy odds on thei r par t icular " f ancy . " 

W e need n o t labour the theme. I n the search f o r food or 
a nes t ing site, in the capture of prey and escape f r o m enemies, 
in all t h a t demands a t ten t ion , and in all t h a t necessitates 
practice, in what M. Houssay calls " the industr ies of animals ," 
a n d in t h a t which Mr. Hudson calls " t r a d i t i o n , " consciousness 
has a par t to play. Even p lan ts unconsciously appeal to the 
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consciousness of insects, birds, and mammals . The i r b r igh t , 
scented, nec tar -bear ing flowers, and the i r sweet, coloured f ru i t s 
are means of effect ing the biological ends of fer t i l iza t ion and 
t h e disseminat ion of seeds, b u t only on condi t ion t h a t t he i r 
colours s t imulate t h e sense of s ight , and the i r scent and sweet-
ness t h e senses of smell and taste . I t is, perhaps , go ing too 
far to claim t h a t , wherever sense-organs exist they imply at 
least some d im and rud imenta ry f o r m of conscious s i tua t ion of 
gu id ing value so far as i t goes ; fo r it is possible t h a t in some 
cases the coalescence of e lementary i tems of sentience has no t 
been carried fa r enough to jus t i fy us in speaking of experience 
by which the animal can profi t . B u t it is surely not go ing too 
fa r t o claim tha t , wherever two or three such sense-organs are 
ga thered together in any l iving being, there is consciousness in 
t h e mids t of them, beginning to exercise t h a t guidance which 
serves so markedly to di f ferent ia te t h e typical animal f r o m the 
typical p lan t . 

B u t t h r o u g h o u t the animal k ingdom, un t i l we reach its 
h ighes t development in man , the guidance of consciousness, 
i m p o r t a n t as it is, seems to be almost wholly subservient to a 
biological end, t h a t of the preservation of the race, and fo r the 
race of t h e individual . Practical ut i l i ty is t h e touchstone of 
an imal intell igence, and of t he whole r ange of feel ing and 
emotion in beings still under examinat ion in the s tern school 
of n a t u r a l selection. By this we mean t h a t practical ut i l i ty has 
de te rmined what degree and complexity of intelligence, feel ing, 
a n d emot ion shall be a t ta ined . If t h e requis i te level be not 
a t t a ined—el imina t ion . H ighe r levels no doub t b r ing advan-
tage—so long as they are practically useful . B u t in the school 
of na tu r a l selection useless accomplishments arc not much 
t a u g h t . A l though i ts examinat ions are in a sense compe-
t i t ive, all are allowed to pass who qua l i fy fo r survival . Bu t 
t h e compet i to rs become more numerous and the s tandard for a 
pass rises. As t h e school increases in size h igher classes with 
ha rde r problems to solve are established. Progress is an inci-
d e n t of t h e cons tant survival of t he fi t test when the re are 
var ia t ions in fitness. 
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I I I . — T H E PSYCHOLOGICAL ASPECT 

On t h e hypo thes i s of m o n i s m , t h e n a t u r e of wh ich , so f a r 
as it bears on ou r i n q u i r y , was briefly i nd i ca t ed in t h e fo re -
go ing sect ion, t h e conscious s i t ua t i on is t h e psychica l or 
m e n t a l expression of t h a t wh ich f o r t h e physio logis t is w h a t 
we may t e r m a neu ra l s i t ua t i on . As such i t does n o t e n t e r 
i n t o t he cha in of phys ica l causa t ion ; n o r do phys ica l even t s 
as s u c h — t h a t is t o say, save as e x p e r i e n c e d — e n t e r in to t h e 
cha in of m e n t a l causa t ion . F o r m e n t a l d e v e l o p m e n t t h e y 
have no i n d e p e n d e n t ex is tence , a n d are neg l ig ib le except in 
so f a r as t h e y e n t e r as i t e m s of exper ience i n t o t h e conscious 
s i tua t ion . 

B u t a l t o g e t h e r a p a r t f r o m t h e way or ways in which we 
m a y a t t e m p t to expla in t h e fac t , m o s t of us bel ieve, wi th 
u n q u e s t i o n i n g conf idence , t h a t t h e g r o w t h of p rac t i ca l ex-
per ience , somehow associa ted w i th ne rvous changes in t h e 
b r a i n or sensor ium, is of real va lue in t h e g u i d a n c e of 
b e h a v i o u r in such m a n n e r as to secure biological ends . Con-
scious exper ience m u s t t he r e fo re , in t h e a n i m a l wor ld , serve 
i t s biological pu rpose , or it will be of 110 avail . I f t h e r e be 
n o t a pre-es tabl ished h a r m o n y , t he r e m u s t be a n evolved 
h a r m o n y ; a n d h o w such a h a r m o n y could be evolved if con-
sciousness be n o t by some m e a n s in v i ta l t o u c h w i t h b e h a v i o u r , 
in f luenced by a n d in t u r n inf luenc ing i t , we c a n n o t conceive. 
T h e s t e a m - w h i s t l e t h e o r y of consciousness leaves t h e m a t t e r , 
f o r t h e evo lu t ion i s t , i n th i s inconceivable pos i t ion . 

W e need no t , however , f log a dead horse. W e need n o t 
a sk how, on t h e s t eam-whis t l e t heo ry , those s ta tes of f ee l ing 
wh ich we b road ly c lass i fy as p leasurable could become asso-
c ia ted w i t h b e h a v i o u r c o n d u c i n g t o welfare , a n d those w h i c h 
w e g r o u p as h u r t f u l wi th b e h a v i o u r wh ich is biological ly 
h a r m f u l . I t is more i m p o r t a n t , aga in , t o not ice t h a t , associa ted 
a n d c o n s o n a n t w i t h t h e biological end , t he re arises a psycho-
logical e n d of b e h a v i o u r — w h a t we may t e rm, w i t h t h e qua l i -
f ica t ions be fo re cons idered ,* the g e t t i n g of p leasure a n d t h e 

* Vide. supra, p. 285. 
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avoidance of pain. Th i s is the purpose of behaviour as 
viewed f r o m the psychological aspect. T h e biological end of 
an imal conat ion is racial survival ; its psychological end is 
individual sat isfact ion. A n d t h e two ends arc, in the main 
and broadly speaking, consonan t—a result which would un-
quest ionably be secured by na tura l selection, bu t is on any 
other na tura l i s t ic hypothesis difficult of explanat ion. 

But the two ends are not only consonant ; they are supple-
menta ry one to the other . Dur ing much of the life of t h e 
h igher animals there is no need, immediate ly present and 
pressing, fo r t he ou tpu t of ac t ion to meet biological ends. 
The re are periods of life and intervals of t ime when the sharp 
incidence of the s t ruggle for existence does no t call for t he 
serious business of behaviour . B u t at these periods and in 
these intervals t h e animal is no t inactive ; indeed, it is restless 
in its activity. Unless i t be weary wi th unwonted exertion, 
or basking in the psychical sunshine of con ten t , due to the 
unsough t advent of pleasant s t imula t ion or t h e af ter-effects 
of previous behaviour (for example, when hunge r has been 
relieved), the heal thy animal m u s t be up and doing. This 
famil iar fact no doubt affords t h e basis in observat ion of t he 
surplus-energy theory of play. B u t is it necessarily surplus 
energy ? Is it not r a the r normal energy which expends itself 
in this way when there is no immedia te and serious biological 
business on hand ? And, as Professor Groos has pointed out, 
play is seen when we have every reason to suppose there is no 
surplus energy, nay, even when t h e normal energy is a t a low 
ebb. The re is 110 more pathet ic s igh t t h a n a sick k i t t en , with 
energy obviously much below par , u t i l iz ing i ts l i t t le remaining 
s t r eng th in feeble a t t empt s to play. 

I t is unnecessary to do more t h a n remind the reader of the 
theory elaborated with so much skill and care by Professor 
Groos, t h a t t he fo rms assumed by p lay—in which, it will be 
remembered , he includes a very wide r ange of behaviour— 
have a very impor tan t indirect biological end in practice and 
exper imenta t ion . Our present po in t is, t h a t i ts direct psycho-
logical end is the sat isfaction it affords . W i t h o u t this the 
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i nd iv idua l would n o t be impel led to t h e c o n t i n u a n c e of per -
f o r m a n c e s which occupy a wide space in t he field of a n i m a l 
behav iour in wh ich t h e biological e n d has r e f e r ence , n o t t o 
p resen t r equ i r emen t s , b u t to f u t u r e needs . 

N o one has g i v e n b e t t e r expression to t h e sway of t h i s 
psychological e n d t h a n M r . W . H . H u d s o n . " W e see," he 
says,* " t h a t t he i n f e r io r an imals , w h e n t he c o n d i t i o n s of l ife 
are favourab le , a re s u b j e c t t o per iodica l fi ts of g ladness , a f fec t -
i n g t h e m power fu l ly a n d s t a n d i n g ou t in vivid con t r a s t t o 
t h e i r o rd ina ry t e m p e r . A n d we k n o w wha t t h i s f ee l ing i s — 
th i s per iodic in tense e la t ion which rv r t i civilized m a n occa-
sionally experiences when in per fec t hea l th , more especially w h e n 
young . T h e r e a re m o m e n t s when he is m a d w i t h joy , when 
he c a n n o t keep st i l l , w h e n his impulse is t o s ing a n d s h o u t 
a loud a n d l augh a t n o t h i n g , t o r u n a n d leap a n d exer t himself 
in some e x t r a v a g a n t way . A m o n g the heavier m a m m a l i a n s 
t h e fee l ing is m a n i f e s t e d in loud noises, be l lowings , a n d 
sc reamings , a n d in l u m b e r i n g , u n c o u t h m o t i o n s — t h r o w i n g u p 
t h e heels, p r e t e n d e d panics , and ponderous mock ba t t les . 

" I n smal le r a n d l ivelier an imals , w i t h g rea t e r celer i ty a n d 
c e r t i t u d e in t he i r mot ions , t h e fee l ing shows itself in m o r e 
r egu la r a n d o f t e n in more complex ways. T h u s Eel idaj , w h e n 
y o u n g , a n d in very agile sp r igh t ly species, l ike t h e p u m a , 
t h r o u g h o u t l ife, s imula te all the ac t ions of a n a n i m a l hunting-
i ts p r e y — s u d d e n , in tense exc i t ement of discovery, concea lmen t , 
g r a d u a l advance , m a s k e d by i n t e r v e n i n g objec t s , w i t h i n t e rva l s 
of wa tch ing , w h e n they c rouch mot ionless , t h e eyes f l ash ing 
a n d t a i l waved f r o m side to s ide ; f inal ly, t h e r u s h a n d sp r ing , 
when t h e p layfe l low is cap tu red , rol led over on his back, a n d 
wor r i ed to imag ina ry d e a t h . O t h e r species of t h e m o s t 
d iverse k inds , in which voice is g rea t ly developed, j o i n in 
noisy concer t s a n d c h o r u s e s ; m a n y of t h e ca t s m a y be 
m e n t i o n e d , also dogs a n d foxes, capybaras and o t h e r loquacious 
r o d e n t s ; a n d in t h e howl ing m o n k e y s t h i s k i n d of p e r f o r m -
ance rises to t h e sub l ime u p r o a r of t h e t rop ica l fo res t a t 
even t ide . 

* " Naturalist in La Plata," pp. 280, 281. 
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" Bi rds are more sub jec t to th is universa l joyous i n s t i nc t 
t h a n m a m m a l s , a n d the re are t imes when some species a r e 
cons t an t ly overf lowing w i th i t ; a n d as t h e y are so m u c h f r e e r 
t h a n m a m m a l s , more b u o y a n t a n d g r a c e f u l in ac t ion , m o r e 
loquacious, a n d h a v e voices so m u c h f iner , t he i r g l adness 
shows itself in a g rea t e r va r i e ty of ways, w i t h more r e g u l a r 
a n d b e a u t i f u l mo t ions , a n d wi th melody. B u t every species 
or g r o u p of species has its own inher i t ed f o r m or s tyle of 
p e r f o r m a n c e ; a n d however r u d e a n d i r regu la r th i s may be, 
as in t h e case of t h e p re t ended s tampedes a n d f igh t s of wild 
ca t t le , t h a t is t he f o r m in wh ich t h e fee l ing will a lways be 
expressed ." 

T h a t all th is , which Mr . H u d s o n so graphica l ly descr ibes , 
be longs to t h e psychological aspect of a n i m a l behav iour a n d 
is d i rec t ly p r o m p t e d by cona t ive t endenc ies whose immedia te 
end is conscious sa t i s fac t ion , t h e mere joy of unres t ra ined a n d 
h e a l t h y ac t iv i ty , may be f ree ly admi t t ed , w i thou t d e n y i n g t h a t 
all t h i s e x u b e r a n t psychical l i fe owes its evolut ion to t h e f a c t 
t h a t i t is in consonance w i t h a n d supp lementa l t o biological 
ends which secure survival . I t is w i th an imals as it is w i th 
m a n ; play is t he p repa ra t ion fo r earnes t . As I have else-
where said,'"' w h a t our na t iona l games have done f o r t he 
E n g l i s h race i t is diff icul t t o overes t imate . T h e y t r a i n us t o 
use our bodies a n d expend o u r energies to t he best advan tage . 
A n old soldier, wa tch ing a foo tba l l m a t c h , said, " T h a t ' s t h e 
t r a i n i n g f o r ou r f u t u r e soldiers a n d sa i lors ." T h e p lay ing 
fields a re t h e f inest school of organized co-opera t ion in t h e 
wor ld . B u t , a p a r t f r o m compuls ion , a boy will no t en te r in to 
t h e game wi th t h a t zest t h r o u g h which alone i t acquires real 
va lue fo r t r a i n i n g , unless t he r e be an immedia te psychological 
e n d in t h e sa t i s fac t ion he derives. A n d wi th an ima l s prac t ice 
a n d p r e p a r a t i o n fo r t he business of l ife could no t occur if t he 
u l t i m a t e biological purpose of i t all were n o t supp lemented by 
t h e e n j o y m e n t i t b r ings f o r i t s own sake. 

B u t in an ima l play, as indeed in t h a t of h u m a n you th , we 
a r e pe rhaps a l i t t le apt , in lay ing stress on t h e bodily skill and 

* Psychology for Teachers," p. 70. 
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readiness of response to which it so effectually ministers , to 
forget t h a t it is also a psychological t ra in ing . I n technical 
phraseology, we are disposed to fix our a t t en t ion 011 the acquired 
co-ordination of act and movement ra ther than 011 t h e correla-
tion of conscious data , which renders possible t h e ski l ful per-
formance. And yet, r ight ly considered, the behaviour itself is 
simply the outcome of a conscious s i tuat ion, duly elaborated, 
and knit together t h rough the association and coalescence of 
its const i tuent data . I t is a means to the unification of con-
sciousness by b r ing ing into relat ion scattered and , a t first, quasi-
independent sensory and emot ional elements. Success is only 
a t ta ined t h r o u g h t h e concentra t ion of a t t en t ion and effort on 
t h a t which is the centre of interest and also the focus of 
endeavour. And th is close a t t en t ion and well-directed effort , 
which are t ra ined in t h e p layful ou tpu t of energy, are jus t t h e 
menta l qualit ies which will s tand the animal in good stead 
when the real incidence of life 's s t ruggle comes upon it , when 
t h e reward of success is survival and the penal ty of fa i lure 
el imination. F o r they are n o t merely physical qualit ies, t hough 
the i r effects are bodily movements of a t tack and defence, of 
active escape, or merely " lying low." They are essential 
psychological features of a unified and well-directed conative 
process. 

I n the fa i r ly a b u n d a n t play-t ime of animal life, th i s unifica-
t ion and direct ion of conat ive process can take f o r m under 
condit ions wherein t h e prel iminary fai lures which accompany 
all fo rms of learn ing do no t entail the severe penal ty of 
e l iminat ion. If we may so pu t it, and so apply a deeply 
instruct ive parable, Na tu ra l Selection says to her more favoured 
children, in which conscious s i tuat ions can be developed, " He re 
are the ta lents w i th which I have endowed you ; make use of 
t h e m till I come, as come I shall in due t ime." Th i s animal 
puts them out to usury in play ; t ha t animal keeps t h e m laid 
u p in the napkin of inactivi ty. T h e n Na tu ra l Selection, the 
austere one, comes ; gives the commendat ion of survival to the 
animal t h a t had learnt to pu t its ta lents to use in the period of 
prepara t ion, and condemns to el iminat ion t h a t which had no t 
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t raded with his ta lents a t the bank of play. I n animal life, on 
the perceptual plane, we have the same need for t r a in ing in l i t t le 
t h ings and seemingly un impor t an t mat ters in prepara t ion fo r 
t he stress and s to rm which may, nay mus t , come upon them, t h a t 
we find in men a n d women on the higher ethical plane. T o 
those who t h i n k t h a t t he play of animals is too t r i f l ing a t h i n g 
to affect the quest ion of survival, we would suggest t he applica-
t ion, with a necessary difference, of the t h o u g h t which Miss 
E d i t h Simcox pu t s into the following words : " Does i t , " she 
says, " seem a t r i f l ing t h ing to say t h a t in the hours of 
passionate t r ia l and temptat ion a m a n can have no bet ter help 
t h a n his own past ? Every generous feeling t h a t has not been 
crushed, every wholesome impulse t h a t has been followed, 
every jus t perception, every hab i t of unselfish action, will be 
present in the background to guide or to sustain. I t is too 
late, when t h e s to rm has hurs t , to provide our c ra f t wi th 
r igg ing fit to weather i t ; b u t we may find a purpose fo r the 
years t h a t oppress us by thei r dull calm, if we elect to spend 
them in laying u p stores of s t reng th and wisdom and emot ional 
prejudices of a goodly h u m a n kind, whereby, if n^ed arises, we 
may be able to resist hereaf te r the gusts of passion tha t m i g h t 
else bear us out of the s t ra ight forward course." To apply the 
t hough t , the trifles of play supply the psychological r igg ing 
which alone can save the animal c ra f t in the coming storm of 
the s t ruggle for existence. And the point 011 which we have 
to lay special stress in this section is, t h a t it is psychological 
r igg ing—or , if th is seems to lay too much emphasis ou t h e 
genesis of conscious s i tuat ions, we may at least urge t h a t t he 
psychological ropes are of co-ordiuate impor tance with the bio-
logical spars. 

So far , then , we reach the following conclusion : tha t if we 
classify the behaviour of t he higher and more intel l igent 
animals under two heads, the one comprising all those acts 
which are of direct biological value in enabl ing the animal to 
escape el iminat ion under the immediate stress of the s truggle 
for existence, and the other including all those acts which are 
of indirect prepara tory or educative value, the lat ter , which are 
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under their* biological aspect not less impor t an t t h a n the fo rmer , 
are under the i r psychological aspect of perhaps even grea te r 
importance. F o r the condit ions of actual s t ruggle are n o t 
those under which menta l development could most easily be 
fur thered, t hough they are those in which it is most effectually 
tested. Hence, the more intel l igent animals pass t h rough a 
period dur ing which they are more or less shielded f rom t h e 
incidence of na tura l selection by their parents , and th is is t h e 
period of play and of psychological education. A n d the tendency 
to play is so f a r organic, in t h a t it is dependent on inher i ted 
instinctive propensities, and so fa r psychological in t h a t it is 
accompanied by a fel t want , which const i tutes a conative 
impulse f inding its appropriate end in the consciousness of 
satisfaction. B u t play—if we accept the t e r m as t h e group-
name for all those modes of behaviour which fal l under our 
second class, those of indirect biological value—does not cease 
wi th the period of youth ; it occupies all t he intervals in t h e 
more serious business of animal life. A n d no discussion of animal 
behaviour can be adequate which does not assign to th is class its 
due place, alike in biological and in psychological evolution. 

T h e whole value of experience lies in the l inkage and 
coalescence of the da ta afforded to consciousness. I t is t rue 
t h a t an inheri ted nervous system supplies the organic con-
dit ions of tha t physiological l inkage and func t iona l coalescence 
of which experience is the psychological expression. I t is t rue 
t h a t this physical in tegra t ion secures a ready-made grouping of 
t he conscious da ta which are the concomitants of orderly mole-
cular changes in the bra in or analogous sensorium. Still, it also 
remains t rue t h a t t he value of experience lies in the f u r t h e r 
l inkage and coalescence tha t is acquired by the individual in 
the course of what we may fitly call its education. Every step 
in this education gets its psychological sanction th rough the 
sat isfaction it affords in consciousness ; and the t ime of 
acquisit ion is no t du r ing the stress of examinat ion in the 
actual s truggle for existence, bu t ra ther in t h e y o u t h f u l period 
and in the subsequent intervals of prepara t ion and practice, 
d u r i n g the play-time of animal life. 

Y 
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T h e examinat ion analogy—if , indeed, it may no t be r i gh t l y 
regarded as someth ing more t han an ana logy—may be pressed 
a l i t t le f u r t h e r as a means of fixing our a t t en t ion 011 two po in t s 
which are wor thy of cousiderat ion. T h e first is t ha t , in the 
prepara t ion for t h e examinat ion, specific practice as m u c h of 
it is, c ramming is not t he system exemplified by the h ighe r 
animals . A good all-round educat ion in the acquis i t ion of 
conscious s i tuat ions more or less coalescent in to a unif ied 
system of experience, and in thei r effective ut i l izat ion wi thou t 
unnecessary delay and bungl ing a long more or less converg ing 
lines of pract ical behaviour ; th i s is wha t secures a " pass " 
in survival , especially where t h e c i rcumstances of life have 
reached a considerable degree of complexity. T h e ins t inct ive 
act , wi th its relatively definite response t o a quest ion which is 
almost certain to be set to every caudida te for survival, is t h a t 
which is t h e analogue in behaviour to the result of a system 
of cram. Organic na ture does employ this system in the lower 
classes of her school ; definite responses are g round in to merely 
ins t inct ive types generat ion a f te r genera t ion , and t h e r i g h t 
answers are given, automatically and unintel l igent ly , whenever 
t h e o f t - recur ren t quest ions are set. B u t th is will not do when 
the quest ions require the exercise of intell igence, when they 
are of the na ture of problems, wi th jus t those delicate b u t no t 
u n i m p o r t a n t shades of difference which baffle the candidate 
who has been drilled in a merely mechanical fashion. Hence 
the c ramming of ins t inct does no t suffice for animals whose 
env i ronment presents problems of grea te r variety and greater : 
complexity. Intel l igence is required to meet the par t icular * 
combinat ions as they arise. The greyhound, which is loosed v 

on a hare, has never seen tha t hare r u n in exactly t h a t way 
over t h a t special t rac t of country . B u t he has been t r a ined- '-, 
in such si tuations, and is thus prepared to meet t he s p e c i a l " ^ ' 
problem in its details as they present themselves in the l ight 
of t he experience he has gained of o ther like problems. And 
his skill in pursui t has not only been gained t h r o u g h educat ion 
in coursing. I11 a thousand ways, as puppy and dog, he has 
learnt how to use well those sinewy limbs. T h e t r a in ing of 
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his whole life is b r o u g h t to bear ou the ques t ion immediately 
before h im. 

The general bear ing of these facts is obvious. Play, as a 
means of an imal educat ion, is varied, and has for its end all-
round t ra ining of t h e an imal mind in its sphere of operat ion. 
Al though there are some specific propensities, cer ta in observ-
able t rends of behaviour , as in hun t ing-p lay , courtsliip-play, 
and the like, we m u s t no t expect, nor do we f ind, any th ing 
like stereotyped definiteness of conative act ivi ty. W e find t h a t 
f reedom and elasticity in animal educat ion which is, perhaps, 
more of ten advocated t h a n carr ied in to pract ice in human 
educat ion. 

T h e second poin t ar is ing ou t of the examinat ion analogy 
is, t h a t its r ange determines t h e level of prepara t ion therefor . 
I t is, for animals, a pract ical examinat ion, no t a theoret ical . 
N o t a single quest ion is set demand ing an explanat ion. T h e 
problems are such as can be solved by intell igence, no t such 
as require the exercise of reason, as wo have used the t e rm in 
foregoing pages. These h igher problems are only set when 
the sixth fo rm is reached, and there is no conclusive evidence 
t h a t any animals ge t in to the sixth. This , however, is entirely 
a question of evidence, and m a n y of us will be glad t o welcome 
them there, if proved abil i ty to deal reflectively wi th ideat ional 
quest ions justif ies thei r p romot ion . 

If any of t h e m do belong to th is form, they have probably 
got there t h r o u g h play. F o r in the stress of the ac tual exa-
mina t ion the re is no t m u c h t ime fo r reflection. Or perhaps 
we may r a the r say t ha t , no t in actual s t ruggle, and no t in 
active prepara t ion f o r i t in play-t ime, b u t in intervals of 
leisure between both , when t h e animal lies quietly t u r n i n g 
over in his m i n d we know no t what , will experience be re-
viewed, and general izat ions d rawn as to the why of events in 
th is s t range world. Probably the an imal accepts th ings as 
they are, and does no t t rouble about the i r explanat ion. B u t 
it may no t be so. A t any rate , if animals lack the means of 
descriptive in te r -communica t ion , and have no words as con-
crete pegs on which to h a n g abs t rac t ideas, t he i r explanat ions 
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c a n n o t be carr ied f a r . T h e o r i e s w i t h o u t t h e power of dis-
p u t a t i o n would be a poor solace iu leisure m o m e n t s . 

One m o r e po in t may be no t i ced w i t h r ega rd to t h e psycho-
logical aspect of t h e evo lu t ion of b e h a v i o u r — t h e rec iprocal 
ac t ion of in te l l igence . I t is t h e in te l l igence of o the r s t h a t 
i n t r o d u c e s so m u c h va r i e ty a n d complex i ty i n to t h e e n v i r o n -
m e n t . H u n t e r s a n d h u n t e d , c o m b a t a n t s , r ivals , m a t e a n d 
ma te , enemies or compan ions in t h e i r var ied aspects , i n t r o d u c e 
t h r o u g h t h e i r in te l l igence compl ica t ions w h i c h only in te l l igence 
can mee t . A n d , as in t e l l igence bege t s intel l igence, so do 
e m o t i o n a l a t t i t u d e s beget an swer ing e m o t i o n a l s ta tes . P sycho-
logical evo lu t ion t r a n s l a t e d in to p rac t ica l behav iou r gives rise 
t o s i t u a t i o n s of reciprocal complex i ty . T h i s p o i n t of view is, 
however , so fami l i a r , t h a t n o t h i n g need be said in i ts f u r t h e r 
e luc ida t ion . T h e behav iou r of a n y g iven an ima l does n o t 
s t a n d a lone , b u t is closely re la ted w i t h t h e behav iour of o thers . 
A m o n g social an imals t h e re la t ionsh ips a re pecul iar ly close, 
a n d i t is a m o n g t h e m t h a t t h e psychological aspect of b e h a v i o u r 
reaches i ts h ighes t expression. 

IV .—CONTINUITY IN EVOLUTION 

U n d e r t h e head of o rgan ic behav iou r , in t he widest ac-
cep t a t i on of t he t e r m , fa l l t h e whole of physiology, t h e whole 
of embryologica l deve lopment , nay , more , t h e whole of o rgan i c 
evo lu t ion ; while m e n t a l evo lu t ion , in all i ts s tages, may be 
r e g a r d e d as t he psychological aspect of t h a t which , f r o m t h e 
phys io logica l aspect , is t h e evo lu t ion of nervous systems. L i f e 
itself is t h e behav iou r of a pa r t i cu l a r k i n d of subs tance which 
is f o u n d more or less a b u n d a n t l y u n d e r n a t u r a l condi t ions . 
N o o t h e r k n o w n subs tance behaves in th i s way, a n d so i g n o r a n t 
are we as to t h e condi t ions of i t s n a t u r a l or ig in , t h a t i t is 
useless t o guess a t a scientif ic exp lana t ion . A n d even if we 
k n e w all t h e an teceden t s a n d cond i t ions of i t s or ig in we should 
be n o nea re r a comprehens ion of why p ro top lasm has t he 
pecul ia r p roper t i e s which we f ind i t to possess. T h a t is a 
ques t ion to wh ich science can g ive no answer . W h o k n o w s 
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why a cer ta in compound of oxygen and hydrogen in certain 
proport ions has t h e propert ies of t h a t which we call water ? 

Le t us note t h e d is t inc t ion between saying, as we said 
above, t ha t life is t he behaviour of protoplasm, and asser t ing 
t h a t life is the cause of th is behaviour . T h e one is a scientific 
s t a tement of observed fac t , t he o ther an explanat ion of t he 
fac t in metaphysical terms, a reference of the fac t to its under-
lying cause. So long as we qui te clearly unders tand t h a t we 
are ta lk ing the language of metaphysics, we may speak of l i fe 
as a cause of organic behaviour ; b u t let us be careful t o 
remember t h a t the s ta tement has no more value fo r scienoe 
t h a n the assert ion t h a t aqueosity is the cause of t h e behaviour 
of water. 

Leav ing on one side, then , the na tu ra l origin of protoplasm, 
the condi t ions of which are unknown, we find t ha t , as a ma t t e r 
of observation, every bi t of l iving substance, the history of 
which has been traced, is a f r a g m e n t detached f r o m some other 
bi t which behaved in the same way. Th i s is the basal fac t of 
the cont inu i ty of organic evolut ion. B u t such a detached 
f r a g m e n t has t h e property of increasing by t ak ing up f r o m 
the env i ronmen t more of those elementary mater ia ls f r o m 
which it is itself compounded in subt le synthesis . Nay , 
f u r t h e r , every f r a g m e n t of which we know the his tory is found 
to increase in such a way as to reach, in fo rm, s t ruc tu re , and 
idiosyncracies of behaviour , the likeness of the o rgan i sm— 
plant or a n i m a l — f r o m which it was derived. I n the h ighe r 
p lants and animals the separated f r a g m e n t s or cells are t h e 
ova a n d sperms, or the i r equivalents , which un i te , wi th fus ion 
or coalescence of their nuclear ma t t e r , and thus give rise to a 
new individual in the course of embryological deve lopment . 

Now, as we have already seen, much modern biological dis-
cussion centres r o u n d the quest ion whether the detached repro-
duct ive f r a g m e n t , ovum or sperm as t h e case may be, is derived 
f r o m the whole body of t he parent , by what Darwin te rmed 
pangenesis or in some o ther way, or only f r o m germinal sub-
stance set apar t in development for this end. And we have 
provisionally accepted the hypothesis t ha t it is the d i rec t 
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descendant of other reproduct ive cells ; and t ha t , t h r o u g h o u t 
a long ancestry, s t re tch ing back in to the f a r past , the re never 
occurs in the direct line of genealogical sequence, any highly 
dif ferent ia ted cell, such as a gland-cell, muscle-cell, nerve-cel l ; 
never, with certain reservat ions in to which we need no t enter , 
is f o u n d the representat ive of any tissue save t h a t t o which the 
reproductive func t ion is res tr ic ted. I n technical phraseology, 
t he cont inui ty of organic evolut ion is due to t h e cont inu i ty of 
t he germinal substance. 

Dur ing embryological development t h e fer t i l ized o v u m — 
consist ing of two fused f r a g m e n t s of this germinal subs tance— 
gives rise to a host of ordered and marshalled cells, which are 
divisible in to two groups : t he one f o r m s t h e body wi th its 
muscles, bones, glands, digestive system, skin, sense-organs, 
nerve-centres, and so f o r t h ; t h e other forms a reserve store of 
germinal substance, f r o m which are derived the ova and sperms. 
T h e fo rmer take no direct share in reproduct ion ; they are off 
t he line of cont inuous d e s c e n t ; they die wi thou t issue. B u t 
they protect and minis ter to t h e reproduct ive func t ion of the 
second g roup—the potent ia l ancestors of the races to follow. 
B u t all instinctive and intel l igent behaviour is the outcome of 
t he orderly working of the nervous system, is ini t iated th rough 
sensory st imulation, and is executed by the motor organs ; and 
all the s t ructura l parts , t h r o u g h which such behaviour is pos-
sible, belong to the b o d y — t h a t which dies wi thout issue. 
How, then , can inst inct and intell igence be inher i ted ? I n a 
sense they are not inheri ted. T h e nervous system which is 
the i r organic basis begets no heirs. B u t it is bego t t en of 
germinal substance, which no t only produced the body of 
which the nervous system is a par t , bu t also handed on, with 
t h a t body, samples of t he same germinal substance capable of 
reproducing a similar body and a like nervous system. Herein 
lies t he basis of heredi ty. 

T h e stress of the s t ruggle for existence falls upon the 
body ; and instinctive or intel l igent behaviour is a means to 
i ts preservation in the s t ruggle for existence. According as 
it survives or not , will the samples of germina l substance i t 
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con ta ins fu l f i l the i r biological end or per i sh w i t h i t . N a t u r a l 
se lect ion secures t he surv iva l of t hose an ima l s wh ich bea r t h e 
seed f r o m which the i r l ike will be developed. 

On th i s view all v a r i a t i o n arises w i th in t h e g e r m i n a l sub-
s tance , b u t it is man i f e s t ed in t h e body which is i ts p r o d u c t . 
H o w var ia t ions arise we do n o t k n o w w i t h a n y exactness of 
de ta i l . T h a t t h e g e r m i n a l subs t ance is inf luenced in i ts n u t r i -
t i o n and in o the r ways by t he s u r r o u n d i n g t issues is h igh ly 
p robab le ; a n d th i s influence may lead t o c h a n g e s wh ich are 
t h e source of va r ia t ions ; b u t i t is very d o u b t f u l w h e t h e r such 
inf luence can be w h a t we be fore t e r m e d " homoeopa th ic . " * I t 
is improbab le t h a t t he f o r m a t i o n of t h e ne rve -connec t ions 
involved in in te l l igen t behav iour which has g r o w n h a b i t u a l 
t h r o u g h repe t i t ion , can so inf luence t h e ge rmina l cells as to 
g ive rise to var ia t ions of l ike n a t u r e . I n o t h e r words , acqu i red 
h a b i t is probably no t a d i rec t d e t e r m i n a n t of a n inhe r i t ed 
va r i a t i on of l ike n a t u r e in ins t inc t ive behav iour . A p a r t f r o m 
s u c h inf luence t h e on ly source of va r i a t ions wh ich can be 
ass igned is e i ther t h e d i f f e ren t i a l d ivis ion of nucle i in p repa ra -
t i o n fo r t he process of f e r t i l i za t ion , f or t he process of fe r t i l i za -
t i o n i tself . T h e u n i o n of pe rhaps d i f f e r en t i a t ed g e r m i n a l 
subs tance f r o m two d i s t inc t pa r en t s a f fords t h e oppor tun i t i e s 
f o r t h e a d m i x t u r e a n d c o m p o u n d i n g of h e r e d i t a r y qua l i t i es in 
t h e t w o samples, f r o m which va r i a t i ons f a v o u r a b l e or t h e 
reverse m a y arise. 

I t is now general ly recognized, however , t h a t t he o r ig in of 
va r i a t i ons is a p rob lem qu i t e d i s t inc t f r o m t h a t of t h e surv iva l 
of those whose d i r ec t ion is f avourab le to t h a t end . T h e theo ry 
of n a t u r a l selection, as such , does n o t p r e t e n d to offer any 
exp lana t ion of t h e m a n n e r in which va r i a t ions arise ; t h o u g h 
of course a comple te t heo ry of o rgan ic evo lu t ion m u s t ass ign 
t he an t eceden t s a n d cond i t ions of o rgan i c p rogress i n all i t s 
var ied phases. W e k n o w t h a t va r i a t ions do occur ; we know, 
too, t h a t m o r e ind iv idua l s a re b o r n t h a n surv ive to p roc rea t e 
t h e i r k i n d ; and , on t h e theo ry of n a t u r a l select ion, we d r a w 
f r o m these da t a t h e conclus ion t h a t , on t h e average , t h e 

* Supra, p. 36. t Supra, p. 13. 
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animals t h a t escape el imination are those in which the varia-
t ions are of such a na tu r e as to conduce to th is end. 

I t will be seen tha t , on the hypothesis of organic heredity, 
t h u s briefly sketched, cont inui ty can, in strictness and, as we 
may phrase it , in its first in ten t , only be predicated of t h e 
germinal substance ; bu t t h a t this substance gives rise to pro-
ducts—act ive vigorous animals behaving in certain ways, each 
a f te r his k i n d — w h i c h hold similar germinal substance in t rus t 
fo r f u t u r e use. N a t u r a l selection deals wi th t h e t rus tees ; and 
if they succumb, t h a t which they hold in t rus t is lost. To pu t 
the ma t t e r in ano the r way : N a t u r e says to the germinal sub-
stance, " By your products you must be judged in accord-
ance wi th the cri terion of ut i l i ty and efficiency." Practical 
use in the give and take of active life is t he touchstone of all 
behaviour which makes for survival. This being secured, there 
may be a balance of behaviour for other purposes. B u t in 
animals t he balance is no t of large amount , and other purposes 
have no t t aken form and direction. I t should toe clearly 
noticed t h a t , on the hypothesis we are considering, use is 
the test of survival, and though it is no t t h e direct cause 
of variat ions, it affords their sanction in survival. T h a t 
animal escapes el imination whose behaviour is of practical use ; 
and it holds in t rus t fo r the f u t u r e a store of germinal sub-
stance f r o m which is produced a successor capable of behaving 
in like m a n n e r . 

T h e whole d rama of organic evolution may be regarded as 
the realization in a succession of individuals of the evolving 
potent ia l i ty of cont inuous lines of germinal substarue. T h e 
successive individuals d i e—but the germinal substance lives 
on in t h e i r heirs, if they have any. I n v i r tue of what int i-
mate and h idden s t ruc tu re or disposition of par ts ilie germ 
possesses th is potent ia l i ty we do not know. T h e ovum of 
a dog is a microscopic speck less than one-hundred'.h of an 
inch in d iameter ; the sperm is f a r more minu te . They uni te , 
and t he i r nuclei coalesce. T h e cellular product divides and 
subdivides. T h e cell colony absorbs n u t r i m e n t from t h e 
maternal tissues, Division proceeds apace, and the ;ells are 
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marshalled and ordered in embryological d e v e l o p m e n t ; defini te 
tissues are formed ; t he stages of thei r genesis can be pre-
dicted with accuracy ; and in due t ime a puppy is born which 
shall grow to the likeness of its parents and behave as they 
behaved. W e can t race the succession of e v e n t s ; we see 
t h a t they form a related series ; we have good reason for 
believing tha t the s tate of ma t t e r s a t any one momen t is t h e 
antecedent condit ion of t he s ta te of ma t t e r s at t he succeeding 
moment . More than this science cannot say. T h e under ly ing 
cause is, for science, h idden in the mists of t he u n k n o w n . Even 
for metaphysics it is but pa r t of the force t h a t beats t h r o u g h 
the universe and makes it no t a chaos b u t a cosmos—a force 
known to us only in its effects. 

I t will thus be seen t h a t t he conception of con t inu i ty in 
organic evolution has, broadly considered, a threefold aspect. 
F i r s t , there is the cont inui ty of the germinal substance t h r o u g h 
whose reproduct ive behaviour under the appropr ia te condi t ions 
embryological development occurs ; secondly, there is con-
t inu i ty in th is embryological development , s tage by stage, 
f r om the fert i l ized ovum to the adul t which is i ts final p roduc t 
and expression ; thi rdly, there is cont inui ty in these final pro-
ducts, in t he animals whose organic, inst inctive, and intell i-
gen t behaviour lie open to our s tudy and invest igat ion. The 
first is germinal , the second developmental , the th i rd evolu-
t ional cont inui ty . 

Before a t t e m p t i n g to summarize some of the con t r ibu t ions 
afforded by our inquiry towards the doctr ine of con t inu i ty in 
the last of these three aspects, we mus t pause for a m o m e n t to 
consider how fa r and in what sense con t inu i ty can be predi -
cated of mental development . 

We have regarded the conscious s i tua t ion as t h e psychical 
aspect of a nerve-si tuat ion in the sensorium ; and the nervous 
system, capable of behaving in this way, is in developmenta l 
cont inui ty with the ge rmina l substance of t he fert i l ized ovum. 
But wha t shall we say wi th regard to the psychical aspect ? 
Two hypotheses seem open to us, each of which presents diffi-
culties, b u t of di f ferent k inds . T h e first is, t h a t when t h e 
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organ ic deve lopmen t of t h e ne rvous system reaches a ce r ta in 
level and o rder of complexi ty consciousness emerges , how a n d 
whence we know n o t . T h e second is, t h a t consciousness is 
developed f r o m sent ience, which is t h e c o n c o m i t a n t of all 
o rgan ic behav iou r ; which accompanies l i fe whe reve r i t occurs , 
a n d t h e r e f o r e shares t h e c o n t i n u i t y of the ge rmina l subs tance . 

T h e diff icul ty inseparable f r o m t h e f irst hypo thes i s , is t h a t 
i t is con t ra ry to t h e ana logy of all t h a t we k n o w or i n f e r else-
where t h r o u g h o u t t h e r e a l m of na tu re . H u x l e y l i k e n e d i ts 
emergence to t h e p r o d u c t i o n of hea t when an i ron ba r is 
s t ruck by r epea ted blows of t h e h a m m e r . B u t t h i s ana logy 
will no t hold ; f o r h e a t is a mode of energy , a n d only emerges 
t h r o u g h t h e t r a n s f o r m a t i o n of o the r a n d pre -ex i s t ing modes 
of energy . A ce r t a in a m o u n t of t h e energy of m o t i o n in t h e 
mass ive h a m m e r - h e a d is t r ans f e r r ed to t h e i ron rod , a n d 
assumes t h e f o r m of t h a t molecular v ib ra t ion wh ich we call 
hea t . A n d by w h a t a m o u n t t h e one is t h e ga ine r , by t h a t 
a m o u n t is t h e o the r t h e loser. B u t we h a v e no reason t o 
suppose t h a t t h e l ike t akes place in t h e o r ig in of t h e m e n t a l 
concomi t an t s of neu ra l changes . N o por t ion of t h e b r a in ' s 
s tore of physical ene rgy is d ra ined off to f o r m t h e r ivu le t of 
consciousness. Now, w h e n e v e r we speak of a p r o d u c t else-
where in n a t u r e , we m e a n a specialized b i t of s o m e t h i n g pre-
exis tent . W a t e r is t h e p r o d u c t of pre-exis t ing oxygen a n d 
h y d r o g e n . H e a t is t h e p r o d u c t of o t h e r f o r m s of ene rgy . 
B u t t h i s is n o t so on t h e f i rs t hypothes is , acco rd ing to which 
consciousness emerges w h e n t h e f u n c t i o n a l ac t i v i t y of t h e 
ne rvous system reaches a ce r t a in level a n d o rde r of complex i ty . 
T h e m e n t a l concomi t an t s a r e no t " p r o d u c t s , " in t h e recog-
nized sense of t h e t e r m . F u r t h e r m o r e , a l t h o u g h on th i s 
hypothes i s we m a y still speak of w h a t was t e r m e d above 
evolu t iona l con t inu i ty in t h e m e n t a l concomi t an t s , there is 
n o t h i n g ana logous t o e i t h e r developmenta l or g e r m i n a l con-
t inu i ty . 

On t he second hypo thes i s , accord ing to which sent ience is 
t h e concomi t an t of all o rgan i c behav iour , such deve lopmen ta l 

* " Collected Essays," vol. i., p, 239. 
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and germinal cont inui ty , or the i r analogues in the psychical 
order of being, are rendered conceivable. Consciousness is 
regarded as a developed f o r m of sentience. B u t the sentience 
is wholly hypothet ical . I t is a t best a " may be ," and its 
existence is incapable of proof . A n d science is r ight ly im-
pat ien t of hypotheses the validi ty of which cannot in any way 
be verified. Our safest course, therefore, is t o accept t h a t 
which is common to b o t h hypotheses, evolutional cont inui ty , 
and for t he rest t o be con ten t with a confession of ignorance. 

W e have already drawn a t tent ion to t h e fac t t ha t mere 
sentience, if it exists, has no power of guidance over organic 
behaviour ; bu t consciousness, when it emerges, is a concomi-
t a n t of nervous processes which determine the na ture and 
direct ion of such nerve-changes as are the antecedents of 
intell igent behaviour . T h e steps by which th is control is 
established are u n k n o w n . I t is, indeed, probable tha t con-
scious guidance arises as an accompaniment of t he different ia-
t ion of control l ing centres f r o m the au tomat ic centres of t h e 
nervous system ; b u t of how th is takes place we are as igno-
r a n t as we are of many other dif ferent ia t ions in the course 
of embryological development and evolutional progress. Of 
those nervous a r r angemen t s wi th in the bra in which are t h e 
physiological concomi tan ts of t he fa r later menta l processes of 
reflection, abst ract ion, general izat ion, and the format ion of 
ideals, we are, if it be possible, even yet more profoundly 
ignorant . Nor would it serve any good purpose to indulge in 
speculation where there are not even the data to enable us so 
much as t o hazard a probable guess. T h e u tmos t we are 
justified in a t t e m p t i n g is to show how organic behaviour leads 
up to and affords the requisite da ta for the exercise of intelli-
gence, and how bo th supply the necessary prel iminary stages 
in the development and evolut ion of what , fol lowing D r . 
Stout , we have t e rmed ideat ional process. Th i s we have 
endeavoured to do in preceding p a g e s ; and all t h a t is now 
required is t o conclude our inquiry with a brief summary by 
which the results, as a f ford ing some basis for evolutional con-
t inui ty , may be focussed. 
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We regard reflex action and inst inct ive behaviour , broadly 
considered, as genetically prior to tha t which is in te l l igent . 
The i r development in the individual and the i r evolut ion in 
the race are reached by the different ia t ion and in teg ra t ion of 
nerve-centres. I n the abdominal region of t h e crayfish, for 
example, special centres are differentiated for t h e behaviour 
of each pair of swimmerets ; bu t these are so in tegra ted t h a t 
t he whole series of like abdominal appendages swing r h y t h m i -
cally with co-ordinated movements . Now, when a sensorium 
is developed, it does no t have t o g roup by an act of con-
scious selection and deliberate a r rangement the mult ipl ici ty of 
scattered sensory data which it receives ; it does no t have to 
organize f r o m diverse and h i ther to unre la ted elements some 
sort of system in experience : it receives t h e m as a physio-
logical heri tage already grouped, and to some extent organized. 
St imulus and response are organically l inked ; and wi th in the 
response inher i ted co-ordinations, o f t en exceedingly complex, 
afford a correlated group of sensory da ta . J u s t in so fa r as 
organic heredi ty has provided a work ing system of bodily 
par ts , does consciousness receive systematic in fo rmat ion of 
the i r orderly working. N o doubt it is t rue tha t t he develop-
men t and evolut ion of the sensorium proceeds pari passu with 
the development and evolution of reflex act ions compounded 
and co-ordinated to give rise to instinctive behaviour . No 
doub t t he progress of the one is in close touch and relation 
with the progress of the o ther ; for such relation receives the 
emphat ic sanction of uti l i ty. Still i t is none the less t rue 
t h a t in individual development, as in racial evolution, the 
organic takes t h e lead. W h a t is intel l igently acquired is 
someth ing added to that which has been engrained, th rough 
na tu ra l selection or otherwise, as a potent ia l i ty of the germinal 
substance. W h a t we have first to note, then, is t h a t organic 
evolution provides ready-grouped data to consciousness. 

T h e second point is, t ha t t he germs of abstract ion and 
general izat ion, or ra ther processes which are the precursors of 
abs t rac t ion and generalization, arise, and cannot fail to arise, 
in t h e genesis of experience f rom the per formance of inheri ted 
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responses, and f r o m the coalescence of their results in to a 
conscious si tuat ion. T o a qui te young chick I gave pieces of 
yellow orange peel, which were found to be dis tasteful and 
rejected. I n Dr. S tout ' s phraseology, they acquired mean ing 
in experience. Can one doub t t h a t the colour and tas te were 
thus rendered predominant , and t h a t the shape, size, and other 
qualit ies of the bits of orange peel remained practically un-
noticed ? Short ly a f te rwards the chick was given chopped 
and crumbled egg ; t he f r a g m e n t s of " white " were eaten, but 
the bits of hard-boiled yolk were untouched. They possessed 
a sufficient general resemblance to the orange peel to carry the 
same meaning. I n many ways par t icular quali t ies of objects 
are emphasized in so fa r as they incite to behaviour ; they f o r m 
centres of biological interest , just as t he abstract qual i ty of 
ideational t h o u g h t is the cent re of rat ional interest on a h igher 
plane of mental development . And in many ways objects present-
ing certain salient fea tures in common, amid differences which 
remain unnot iced, are unconsciously grouped as the s t a r t ing-
points of similar perceptual si tuations, jus t as in the generaliza-
t ion of ideational t h o u g h t similar relationships are deliberately 
grouped as the s ta r t ing-poin ts of like conceptual s i tuat ions. 
Bo th are purposive and have an end, which we as investigators 
are able to assign ; b u t only for reflection and conceptual 
t h o u g h t are they also purposefu l—the end being foreseen and 
realized, not only by the investigators, bu t by the agen t con-
cerned. And the purpose or end itself is in the two cases 
different . I n the one case it is the biological end of pract ical 
behaviour ; in t he other case it is the rat ional end of explana-
t ion—abst rac t ion and generalization being deliberately used as 
a means to this la t te r end. T h e question has again and again 
been asked : Do animals reason ? And different answers are 
given by those who are substantially in agreement as to the 
facts and their in terpre ta t ion , bu t are no t in agreement as to 
their use of the word " reason." Perhaps , if the quest ion 
assume the f o r m — A r e animals capable of explaining the i r own 
acts and the causes of phenomena ?—the position of those who 
find the evidence of the i r doing so insufficient may be placed in 
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a clearer l ight . This is what is generally m e a n t by the state-
ment tha t animals have probably not reached the level of 
rat ional beings. 

Bu t even if they have not reached this level, (their perceptual 
processes supply the antecedent conditions which are necessary 
if this level is to be a t ta ined in the course of f u r t h e r evolution. 
We have seen tha t , even in relatively simple cases, where con-
scious situations mark only the beginnings of intelligence, there 
is a biological emphasis of some, ra the r than others, among 
what we call the qualities of objects, and there is a grouping, 
on biological grounds, of certain things which have some 
quality in common—such, for example, as being fit for food. 
Here we have at the outset of perceptual development the 
germs of processes which are the precursors of the abstraction 
and generalization of ideational thought . A n d in the more 
complex conscious situations of the higher animals these pro-
cesses at ta in to such degree of development as is necessary to 
secure more difficult and more remote biological ends, unt i l all 
tha t is necessary, for their rat ional use, is the quickening touch 
of a new purpose, tha t of explanation. 

We have seen tha t , th rough what Dr . Stout terms 
" manipulat ion," and Professor Groos " experimentation " — 
names applied to a type of behaviour widely exemplified 
among the higher animals,—things, as the nuclei of conscious 
situations, become differentiated f rom the environment . One 
can hardly question tha t a fly to the trout, a ball to the ki t ten, 
a bone to the puppy are th ings distinguished f rom their 
surroundings, and tha t they become marked off as special 
centres of interest. Here on the perceptual plane is a process 
which is the antecedent of the conception of quasi-independent 
objects on the ideational plane. For rational though t the 
th ing, as object, is not only the centre of a practical 
situation leading to behaviour of direct or indirect biological 
value, but is the nucleus around which we build all the qualities 
which are ascertained by more elaborate manipulat ion and 
experimentation carried out deliberately and of set purpose 
for rational ends. I t becomes capable of definition with 
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t he a im of explaining what are its characterist ics as an 
object . 

The re can be l i t t le doub t t h a t the h igher an imals become 
int imately and practically acquainted wi th their env i ronment . 
T h e dog who accompanies his master in many a ramble , the 
horse who carries h im again and again over all t he su r round ing 
country , has a good perceptual knowledge of a s o m e w h a t - ' ^ 
extended environment . And this , again, is the precursor of the 
far more extended conceptual knowledge which leads u p at \ 
last to a rat ional conception of the universe of objects in the i r 
varied relationships. B u t only th rough the concentra t ion of ^ 
t h o u g h t rendered possible by much t rue abs t rac t ion and 
generalization,—only t h r o u g h disentangl ing the relat ionships 
and regrouping t h e m for the purpose of f r a m i n g an ideal 
scheme,—only, in shor t , by explanation and for t h e sake of 
explanation is this difficult process brought to a more or less 
successful issue. 

Again, there can be l i t t le doub t t h a t the higher animals, in 
the course of experience begot ten of behaviour, reach a per-
ceptual sensing of the bodily self, t h rough experience derived 
f rom t h e non-pro jec t ing senses, in pain and sickness, and 
of ten , we may hope, in the sense of well-being, and the joy of 
existence. They do no t probably set this self in ant i thes is to 
the not-self. T h a t comes wi th reflection, a n d is t h e resul t of 
ideal construct ion based on the analysis of experience, wi th a 
view to reaching some explanation of the genesis of experience. 
Bu t in their perceptual awareness of the embodied self, they 
have t h a t k ind of consciousness which affords the necessary 
data , for the la ter conception of t he self—when experience is 
polarized into its subjective and objective aspects and t h u s is 
explained, so fa r as science can explain i t ; suggesting, indeed, 
long ere science has a t ta ined th is end, metaphysical explana-
tions by reference to under lying causes—too of ten accepted as 
an easy subst i tute for t he difficult t rac ing out of t he antecedent 
condit ions which science endeavours painful ly and by slow 
steps to formula te . 

I t is unnecessary to do more t h a n remind the reader t h a t 
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we have found t h a t such processes as a t t en t ion and imi ta t ion 
pass t h r o u g h inst inct ive and intel l igent stages which are the 
precursors of the ideational stage, where they reach a h igher 
expression as deliberately conscious acts. I n the young b i rd 
t h a t inst inct ively pecks at some small , perhaps moving, t h ing , 
which forms the s ta r t ing point of a piece of responsive behaviour , 
we have a t t en t ion in the germ. W h e n experience has caused the 
th ing to acquire meaning, a t t en t ion passes in to a succeeding in-
tel l igent phase ; bu t only when we desire t o explain this meaning , 
and a t ten t ion thus has a del iberate purpose, do we find it en te r ing 
upon its h igher ideational career. So, too, as we have seen, 
imitation is a t first a specialized f o r m of instinctive behaviour, 
where the response is seen to resemble tha t which s t imulates 
it . La t e r it becomes intel l igent when the repet i t ion of t he 
imitat ive behaviour is due to the satisfaction it in t roduces 
into the conscious s i tuat ion. Then , a t last, it reaches the 
ideational stage, where reflection gives rise to an ideal, which 
is to be realized in conduct . T h e imitat ion by the child of 
its older companions is a t first probably in t e l l i gen t ; bu t 
when the child begins to consider why it imitates these and 
no t those a m o n g its companions, he is passing to the ideal 
stage, and imi ta t ion becomes t h e sincerest f o rm of hero-
worship. T h e boy who merely imitates his elder brothers 
playing at soldiers because he gets satisfaction f rom so doing, 
becomes the subal tern who has his ideal soldier, and will face 
death firmly ra ther than fall below his conception of how such 
a soldier should behave. 

We need no t again a t t empt to indicate how among animals 
we have t h e perceptual precursors of the aesthetic and ethical 
concepts. B u t we may remind the reader t h a t we endeavoured 
to show t h a t in tercommunicat ion had its foundat ion in instinc-
tive sounds ; and t h a t it passed in to the intel l igent stage in 
the perceptual life, when these sounds acquired meaning, 
and hence became guides to behaviour. Th i s is especially 
ins t ruct ive f r o m our present s tandpoint , since it is probable 
t h a t t he passage of communicat ion f rom the indicat ing to the 
descriptive stage afforded the conditions under which rat ional 
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t h o u g h t was evolved. F o r such t h o u g h t it is essential t h a t 
a t ten t ion should be focussed on the relat ionships of things. 
A n d no description is possible wi thou t mak ing dis t inct ly 
present to consciousness these relat ionships, in t ime and space, 
t he data for which are a b u n d a n t l y present in t h e perceptual 
life, t hough lurk ing in the background , and needing something 
to fix them and to aid consciousness in dis t inguishing them 
clearly. I n descriptive communica t ion par ts of speech, or 
thei r initial equivalents, a f ford fixation points for these re la t ion-
ships, and serve to render t h e m dist inct . If the reader will 
t ry to describe even the simplest occurrence wi thout in t roducing 
the symbols fo r t h e relat ions which the events bear to each 
o ther , his fai lure will serve t o b r ing home how essential a 
fea ture this is. I n social communicat ion, then, we probably 
have the key to the passage f r o m perceptual to ideational 
process ; and in this passage description is the antecedent of, 
and affords the condi t ions to, explanation. Words, moreover, 
as we have already said, f o r m the pegs upon which we can 
h a n g up, for ready reference, the products of abstract ion and 
generalization, or, to modi fy the analogy, they f o r m the bodies 
of which these products are the ra t ional soul. 

If we are ever to t race the passage f r o m the inst inct ive 
t h r o u g h the indica t ing stage of communicat ion, and so onwards 
t h r o u g h the beginnings of description to its h igher levels, and 
thus to the use of l anguage as a medium of explanation, it 
mus t be th rough chi ld-s tudy. I n every normal h u m a n child 
t h e passage does actually t ake place, though , no doubt , in a 
condensed and abbrevia ted fo rm as an epitomized recapi tula-
t ion in individual development , of t h e steps of evolut ional 
progress. T h u s wc may obtain a key to the solution of one 
of the most difficult problems in evolut ion by cont inuous 
process—that of the t rans i t ion f r o m animal behaviour to 
h u m a n conduct . 

z 

http://rcin.org.pl



I N D E X 

A 

Abstract and general ideas, 57 
Abslractiou, 166 ; germs of, 332 if. 
Acceleration, 250 
Accommodation defined, 36 
Acquired characters, inheritance 

of, 35, 110 
Acquired instincts (Wundt), 66, 

106. 
Acquisition defined, 36; ultimately 

dependent on natural selection, 
289 

Adaptation defined, 37 
A D D I S O N on instinct, 6 3 
Esthetics, animal, 270 
Afferent and efferent impulses, 32, 

101 
Aid, mutual, among animals, 227 
Ammopliila mode of stinging prey, 

75 ; of carrying prey, 76 ; deposi-
tion of egg, 77; intelligent be-
haviour of, 127 

Amreba, 296 
Antlers of deer, 15 
Ants, behaviour of, 123 ; inter-

communication of, 198 ; social 
communities of, 205 

Aporus, intelligent behaviour of, 
126 

Appreciation, germs of, 273 
Ardour of male in courtship, 269 
Argyromoeba, instincts of, 79 
Arrest of development in egg, 14 
Association in coalescent situation, 

46 
Attention, 242 
AUDUBON on American night-hawks, 

261 

A V E B U R Y , Lord, on ants, 198; on 
Van, 200; on aphides and ants, 
214; on slave ants, 215; on 
intelligence of ants, 218 

B 

B A L D W I N , Prof. Mark, on organic 
selection, 37 (note), 115 ; on 
functional selection, 163 ; on 
imitation, 179 ff. ; on projective 
stage of development, 275 

Batesian mimicry, 164 
BECKSTEIN on canaries, 262 
Bees, homing of, 131; social com-

munities of, 205 
Beetle soliciting food from ant, 213 
Bembex mode of carrying prey, 76 
BETHE,Dr.,on instinctive behaviour 

of ants, 217 
BINET, M., on infusoria, 6 
Biological value of play, 250 ; pur-

pose, 294; aspect of animal be-
haviour, 305 

Birch-weevil, leafcase of, 121 
Birds, instinct of, 84 
Bison, behaviour of the, 226 
BLACKBURN, Mrs. Hugh, on instinct 

of cuckoo, 90 
BLOCKMANN, Dr., on componotu*, 

210 
BOLTON on goldfinches' nests, 136 
Bower-bird, observations on, 261, 

273 
BUCKMAN, Mr. S , S . , on speech of 

children, 203 
BUDGETT, Mr. John S . , on nest-

building, 135 
I Bullfinch, nest of, 135 
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C 

CAMERON, Mr., ou mimetic iusects 
in ants' nest, 212 

Canaries' nest, building of, 135 
Canon of interpretation, 270 
Capacity, innate, 17(5 
Capuchin monkey, imitation in, 

188, 278 
CAIU'ENTKU, W. B., on water-beetle, 

299 
Catasetum, fertilization of, 29 
Cats, Prof. Thorndike's experiments 

on, 147, 184 
Causation, idea of, 257 
Cell-division in egg, 14 
Cerccris, instincts of, 74; locality 

studies of, 129 
Cluilicodoma, parasities of, 78 ; . 

Fabre's observations on, 130 
Chick swimming, 85; instincts of, 

85 ff.; imitation in, 183 
Child-study, desirability of, 155, 

337 
Choice, apparent in Paramecia, 9 ; 

in the pairing situation, 26G 
Ciliary action in Paramecium, 4-10 
Circular proccss (Baldwin), 181 
Clepsine, behaviour of, 159 
Coalescence in conscious situation, 

46 
Coincident variations defined, 37 ; 

survival of, 115, 174 
Communities, social, of bees and 

ants, 205 
Companion as centre of special 

interest, 24i 
Componotus, communities of, 210 
Conation and impulse, 187, 235 
Concept, nature of, 166 
Condensation of experience, 162 
Conduct implies motive, U0; and 

ideal, 278 
Congenital responses, 41 
Conjugation in Paramecium, 4 
Connate instincts, 66, 69 
Conscience, ambiguity of word, 

281 
Con>cious accompaniments of cer-

tain organic changes, 42 ; aspect 
of instructive behaviour, 99 

Consciousness, as accompaniment 
aud as guide, 34; effective, de-

fined, 43; as heir to organic 
estate, 52; as epipheuomenon, 
306 

Consentience, 53, 62 
Consonance of biological and 

psychological end, 286, 316 
Constancy of environment leads to 

stereotyped behaviour, 172 
Continuity in evolution, 324; three-

fold aspect of, 329 
Control, the sign of effective con-

sciousness, 43 
Co-ordinated acts,69,100; inherited, 

94, 95 
Corporate behaviour, 14 
Courtship in animals, 259 
Coyness of female birds, 264 ff. 
Cranial sense-organs, 301 
Crayfish, reflex action in, 298 
Creation, special, 297 
Criteria of effective consciousness, 

43 ; of intelligence, 120 
Cruelty in cat, 277 
Cuckoo, instinct of nestling, 90 

D 
DAUWIN, Charles, fig. of sun-dew 

leaf, 26 ; of Yenus's ily-trap, 27 ; 
of catasetum, 31; on earthworms, 
157; on social life of animals, 225: 
on human ancestry, -229 ; on 
play ami practise, 259; on sexual 
selection, 262 ff'.; on law of battle, 
313 

DAVIS, Prof. Ainssvorth, on limpets, 
155 

DEAN, Dr. Bashford, on chick swim-
ming, 85 

Deceit in animals, 280 
Deferred instincts, 70 
Definiteness of instinctive be-

haviour, 66 
Description, involves relational 

terms, 202 
Didunculus, changed habits in, 

221 
Differentiation and integration of 

nerve centres, 167 
Disintegration of instincts, 175 
Diving, instinctive, 86 
Dog, observations on, intelligence 

of, 141 ff, 152, 200, 271, 322 
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Duckling, inherited co-ordination 
in, 96 

Dytiscus, instinct of, 104 

E 

Earthworms, Darwin's observations 
on,157 ft'. 

Education in play, 255, 320 ff. 
Effective consciousness defined, 43 
Efferent and afferent impulses, 32, 

101 
Egg, cell-division in, 14 
EIMEK, T H . , on instincts of solitary 

wasps, 73; on origin of instincts, 
107 

Emotions, and feelings, 235 ff.; 
psychological nature of, 246; 
evolution of, 282 

Energy stored in cell, 23 
Equilibrium, tendency to, 296 
Eris'alis, mimicry of, 164 
ESPINAS, Prof., on social life of 

animals, 230 
Ethics, animal, 270 
Evolution of organic behaviour, 35; 

of consciousness, 61; of instinc-
tive behaviour, 106; of intelligent 
behaviour, 155; of social be-
haviour, 225; of feeling and 
emotion, 282; of animal be-
haviour, 295; as continuous, 324 
ff. 

Experience, of value for future 
guidance, 41; is it inherited? 
48,97 ; condensation of, 162 

Experimentation, 251, 253 
Explanation, characteristic of later 

phases of mental development, 
58, 257 

Explosive nature of cell, 21 
Expression of emotions, 247 
External stimuli to instinctive be-

haviour, 102 

F 

F A B R E on behaviour of Sphex, 77, 
171; of Chalicodoma, 78, 129; 
of Leucopsis, 79; of Pompilus, 
129 

Faculty, instinctive, 64 
Falcons, training of, 137 

Fear in birds not inherited in 
specific direction, 49, 110 

Feelings and Amotion, 235 ff.; 
evolution of, 282; feeling-tone, 
240 

Ferns, fertilization of, 24 
Fertilization of ferns, 24; of Valis-

neria, 28; of orchids, 29 
FINN, Mr. Frank, on the acquisition 

of experience by young birds, 50 
Fission, reproduction of Paramecium 

by, 4 
Flight, instinctive, 86 
FOKEL on Componotus, 211 
FOSTER, Sir Michael, on conscious-

ness accompanying reflex action 
iu pithed frog, 33 

Frog, reflex action in, 33, 299, 300 
Functional selection, 163 
Fungus garden of ants, 216 

G 

GARNER, Mr. R. L „ " T h e Speech 
of Monkeys," 198 

Gas-engine, analogy of, 20 
General and abstract ideas, 57; 

generalization, 166; germs of, 
332 ff. 

Generic image, 162 ; situations, 163 
Germinal substance, continuity of, 

328 
GOULD, Dr., on humming-birds, 273 
GREEN, Mr. E. G., on ants, 210 
Greenfinch, nest of, 135 
GROOS, Prof., on instinct, 64 ; origin 

of, 116; on imitation, 187; on 
animal play, 248 ff.; on "Love 
Play," 259; on coyness of female 
birds, 264; on choice in mating, 
267; on make-believe, 280 

H 

Habits and habitual acts, 107, 177 
H A G U E on ants, 199 
HAMERTON, P. G., on trained dog, 

152 
HANCOCK, Dr. John, o:i cuckoo, 92 
Heredity and circumstance, 39; 

twofold aspect of, 40; relation of 
to use, 170, 176; in evolution as 
continuous, 326 

http://rcin.org.pl



Homing of bees, 131 
Homoeopathic influence defined, 36 
Honey-pot ant, 215 
House-martin, nest-building of, 112 
H u d s o n , Mr. W. H , 011 fear in 

birds, 49, 50, 110; on animal 
gladness, 317 

Hunting play, 254 
Huxley , T. H , 011 reflex action in 

frog, 300; on consciousness as 
epipheuomenon, 306 if.; 011 con-
sciousness as product of nervous 
chauges, 330 

Hyde , Mr., 011 king crab, 298 
Hydractinia, colonial polype, 20G 

Ideals, distinguish ethics, 278 
Ideational stage of mental develop-

ment, 59 
Imitation, 179 fl'.; three stages of 

in child, 192 
Impulse in intelligent behaviour, 

GO; Prof. Tliorndike's use of the 
term, 186; connection of with 
conative process, 235 

Independence of automatic and 
controlling centres, 43 

Infant, congenital responses in, 54 
Influence of intelligence on in-

stinct, 168 
Inheritance of acquisitiveness, 40 
Innate capacity, 176; likes and 

dislikes, 119 
Insects, instinctive behaviour in, 

71; intelligent behaviour in, 123 
Instinct, broader and narrower view 

of, 99; primary and secondary, 
107,109; influence of,intelligence 
on, 168; priority of, to intelli-
gence, 173; disintegration of, 175 

Instinctive behaviour defined, 63 ; 
in insects, 71 ; in birds, 84; con-
scious aspect of. 98 

Integration and differentiation of 
nerve centres, 167 

Intelligence lapsed, 107; influence 
of, on instinct, 168; of ants, Lord 
Avebury on, 218; biological im-
portance of, 310 

Intelligent behaviour, 117; evolu-
tion of, 155 

Intelligent process distinguished 
from rational, 59, 138 

Intercommunication, 193, 336 
Interest, 243 
Internal factors in instinctive be-

haviour, 102 
Irritability, fundamental, property 

of protoplasm, 240, 296 

.T 
James, Prof. Wm., theory of emo-

tions, 246, 292 
Jays,bathiug of, 89; mode of taking 

food, 94 
J e n n e r 011 cuckoo, 92 
J e n n i n g s , Dr. II. S., on behaviour 

of Paramecia, 5 

K 

Ke rne r , Dr., on sun-dew, 26; 011 
sensitive Oxalis, 27; 011 Valis-
neria, 29 

King-crab, reflex action in, 298 
Knight , Andrew, on Norwegian 

ponies, 109 
Kropotkine , Prince, on mutual 

aid among animals, 227 

Lamarckian hypothesis, 169, 170, 
177 

Language, nature of, 195 
Lankes te r , Prof. E. Ray, on small-' 

brained mammal, 168 
Lapwing, instinctive behaviour of, 

113 
Law of battle, 313 
Leech, observation on, 159 
Leucopsis, instincts of, 79 
Lewes, (t . H., on lapsed intelli-

gence, 107 
Limpets, observations on, 155 
L i n d l e y , Dr., on children, 141 
Locality, studies by wasps, 128 
Locke, John, limitations of animals, 

166 
M 

MACKENZIE, Prof. J. S . , 011 ethics, 
278; on conscience, 281; on 
ambigui ty of word " pleasure," 285 
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Make-believe, 280 
Mammals, early small-brained, 108 
Manipulation (Stout), 251 
Marcua l , Prof., on instincts of 

Cerceris, 74 
M a r s h a l l , Mr. H. R., on instinct, 

66 
Martin, nest-building of, 112 
Ma r t ineau , James, on pleasure 

and pain, 284 
M a u p a s , M . , observations on, in-

fusoria, 4 
M a y e r , Dr. A . G., on mating, 

instinct of motlis, 83 
McCook , Dr., on ants, 214 
Meaning, Dr. Stout's use of term, 

46, 243, 208 
M e d l i c o t t , Mr. H . B , on behaviour 

of wild pigs. 100 
Megapodcs, instinctive tlight of, 

87 
Meloe, instincts of, 81 
Mental development, stages of, 48, 

56 
Mercier , Dr. Charles, on criteria of 

intelligence, 120 
Metaphysical explanations, 19; 

aspect of instinct, 64; of impulse, 
237; of purpose, 294; of will, 307; 
of life, 325 

M i l l s , Prof. Wesley, on social 
influence on puppy, 220 

Miltogramma, parasitic fly, 134 
Mimicry, Batesinn and Mullerian, 

104; intelligent aspect of, 311 
Moditiability, 171 
Modification, defined, 30; relation 

of, to hereditary characters, 
109 

Moi.leh, Herr, on fungus garden of 
nnts, 210 

Monistic hypothesis, 309, 315 
Moukey, capuchin, imitation in, 

188 
Monodontomeru8, instincts of, 79 
Moor-lien, diving of, 89 
Moths mating, instinct of, 83 
Motive in rational conduct, 60 
Movement plays, 251 
Mul leu , Prof. Max, on barrier 

between brute and man, 204 
Miillerian mimicry, 164, 105 
Mystery of life, 18 

N 

Natural selection, shielding of 
chicks from, 111; under uuiform 
and variable circumstauces, 175; 
in playtime of life, 319 

Nervous arc, 33 ; system of higher 
animals, 297 

Nest-building, observations on, 135 
N o i u e on concept, 100 
Norwegian ponies, 109 
Nucleus division, 12 

O 
Object and subject, 245, 276 
Octopus, intelligence of, 157 
tEcophylla, behaviour of, 210 
Orchids, fertilization of, 29 
Organic basis of differentiation of 

consciousness, 53 
Organic behaviour in development, 

15 
Organic selection, 37 (note), 115 
Overproduction of movements, 103 
Oxalis, sensitive, behaviour of, 27 
Oxybclus, mode of carryiug prey, 76 

P 
Pa ley , definition of instinct, 04 
Paramecium, behaviour of, 3, 290 
Partridge, note of young, 93 
P e c k h a m , Dr. G. W., on instinct, 

05; on solitary wasps, 72 11'.. 
126 ff. 

Pecking instinct of chicks, 93 
Peewit, note of young, 93 
Pelopxus, instincts of, 72 
Perceptual stage of mental develop-

ment, 59 
Personality, 245, 257 
Pheasants, note of young, 92 ; in-

herited co - ordination in, 95; 
plumage of Argus, 202 

Philanthus, prey of, 73; mode of 
stinging prey, 74 

Physiological aspect of animal 
behaviour, 295 

Pigeons, nests of, 136 
Pigs, wild, behaviour of, l'J6 
Plants, behaviour of, 24 
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Plastic period of life, 167 
Plasticity of tissues, 40; of be-

haviour, 172 
Play of animals, 248 ff.; biological 

value of, 250; psychological as-
pect of, 256, 311, 316 

PLAYNE, Mr. H. 0 . , on pigeons' 
nests, 136 

Pleasure, 241 ; ambiguity in word, 
285 

Polistes, locality studies of. 131 
Pompilug, mode of carrying prey, 

76; Fabre's observation on, 
129 

Presentative elements distin-
guished from re-presentative, 46 

Primary instincts (Romanes), 107 
Projective stage of mental de-

velopment, 275; senses, 304 
Pronuba, instinct of, 82 
Propensity, instincts as, 64; con-

genital, 177 
Protoplasm, fundamental proper-

ties of, 296 
Psychological aspect of play, 256; 

purpose, 294 ; aspect of animal 
behaviour, 315 

R 

Rational process distinguished 
from intelligent, 59, 138 

Reflex action, 31, 35, 298 if.; rela-
tion of instinct to, 70 

Relationships, importance of, 202 
Re-presentative elements distin-

guished from presentative, 46 
Ithynchites, instinct of, 121 
ROMANES, G. J., on " discrimina-

tion " and " perception" in 
plants, 32; on instincts of soli-
tary wasps, 73; definition of 
instinct, 99; on primary and 
secondary instincts, 107,109; on 
ants, 126; on general ideas, 166; 
on animal communication, 201 ; 

' on cruelty in cat, 277 
ROMANES, Miss, observations on 

capuchin monkey, 188, 278 
Roots of spinal nerves, 299 
ROTHNEY, Mr. G. A. G., on Indian 

ants, 212 

SCHNEIDER on octopus, 157 
SCOTT, Dr. D. H., on fern fertiliza-

tion, 25 
Scratching in duckling, 96 
Sea anemone, diffused nervous 

system of, 32 
Secondary instincts (Romanes), 

107, 109 
Segmental nature of central ner-

vous system, 299 
Selection, functional, 163; natural, 

shielding of chicks from, 111 ; 
under uniform and variable cir-
cumstances, 175; in playtime of 
life, 319 ; sexual, 261 ff.. 313 

Self, as ideal construction, 239 
Sentience, 62 ; origin of, 330 
Sexual selection, 261 ft'., 313 
SHARP, Dr. D . , on birch-weevi l . 

121 ; on (Ecophylla, 210 
SHELLARD, Mr. E. J., observations 

on staghound,144 
SHERRINGTON, Prof., on emotion, \ 

292 ; on spinal animal, 298 ff. * " ! 

Shock effects of physiological, 302 
SIMCOX, Miss Edith, quoted, 320 
Sitaris, instincts of, 82 
Slave ants, 215 
Snails, observations on, 157 
Social behaviour, 179; evolution 

of, 225 
Solitary wasps, instincts of, 72 ff.; 

intelligence of, 126 ft". 
Solomon Islands, rats of, 222 
Sounds emitted by young birds, 

92 
SPALDING, Douglas, on newly 

hatched turkeys, 49; on in-
stinct, 99 

Special creation, 297 
Speech, connection of, with ra-

tional process, 58,233; so-called, 
of monkeys, 198; of children, 
203; aids passage from percep-
tual to ideational process, 337 

SPENCE on instinct, 63 
SPENCER, Mr. Herbert, on instinct 

and reflex action, 70; on play 
due to surplus vigour, 248; on 
pleasure and pain, 284, 287; on 
survival, 288 
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Sphex, mode of carrying prey to 
nest, 77, 171 

Spiders placed in crotch by wasps, 
133 

Stereotyped behaviour, 172 
Sticklebacks, observations on, 130 
STOUT, Dr. Gr. F . , on " m e a n i n g " 

for consciousness, 46, 243, 268; 
on ideational and perceptual 
stages of mental development, 
59, 271; on octopus, 157; on 
conative process, 235; on the 
self, 23!); on manipulation, 251 ; 
on emotion, 293 

STRANGE, Mr., on bower-bird, 261 
Subject and object, 245, 276 
Sun-dew leaf, behaviour of, 25 
Swimming, instinctive, 85 

T 

TAIT, Lawson, on begging-cat, 109 
TARDE, M., on imitat ion as a 

social factor, 179 
Tendencies, congenital, 177 
THOMAS, Mr. Oldfield, on rats of 

Solomon Islands, 222 
THORNDIKE, Dr., on swimming of 

chick, 85; experiments on in-
telligence, 147 ff. ; experiments 
on imitation, 179, 183 ff. 

Tradition, animal, 220 
Trial and error, method of, 139 

U 

Unity of perceptual process, 240 ; 
of biological purpose, 297 

Use, super-normal, 169; relation 
of, to heredity, 170, 176 

Valisneria, fertilization of, 28 
Variation defined, 36; origin of, 

327 
Venus's fly-trap, behaviour of, 26 
Vigour, play due to surplus, 248 
Volition as conative, 238 

W 

WALLACE, Dr. A. R . , on sexual 
selection, 264 

WALLASCHEK, Mr., on play as sur-
plus vigour, 248 

Wapiti, antlers of, 16 
WASMANN, Dr., on insects asso-

ciated with ants, 213 
Wasps, solitary, instincts of, 72 ff.; 

intelligence of, 126 ff. 
WEIR, Mr. Jenner, on canaries, 

135 
WEISMANN, Prof., on origin of in-

stinct, 108 
WHITMAN, Prof., on Clepsine, 159 
WHITMEE, Rev. S. J., on tooth-

billed pigeon, 221 
Will, metaphysics of, 307 
WILLISTON, Dr. S. W , observation 

on Ammophila, 127 
WOOD, Mr. Foster, on hen-swim-

ming, 86 
WORCESTER, Dr., on megapode, 87 
WUNDT, Prof., on instinct, 65, 99, 

106 

Youth, plasticity of, 167 
Yucca moth, instincts of, 82 

THE END 
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October, i g o o . 

Mr. Edward Arnold's 
New and Popular Books. 

T h i s i m p o r t a n t book , by an a u t h o r whose knowledge of his sub j ec t 
would at o n c e b e recognised were his n a m e u p o n t h e t i t le-page, will, 
it is hoped , t ake r ank as a s t a n d a r d work of re fe rence on T u r k e y a n d 
t he Eas t e rn Ques t ion . Af te r an a m u s i n g in t roduc t ion , t he b o o k opens 
with an his torical ske t ch on S o u t h - E a s t e r n E u r o p e be fo re a n d af ter t h e 
T u r k i s h conques t . T h e n follows a n a c c o u n t of the T u r k s themselves , 
thei r origin a n d n o m a d i c charac te r , the i r language, thei r polit ical a n d 
social organizat ion. C o n s i d e r a b l e space is devo ted to M o h a m m e -
danism, t h e most i m p o r t a n t in f luence to which t he T u r k is sub jec ted , 
a n d to t h e posi t ion of t h e O r t h o d o x C h u r c h . T h e work t h e n p roceeds 
to work out the deta i ls of T u r k i s h ru le in chap te r s on t he Greeks , t he 
Bulgar ians a n d Serbs, t h e A l b a n i a n s a n d Vlachs , a n d finally t h e 
A r m e n i a n s , who, t h o u g h geographica l ly Asiatic, have b e e n so closely 
ident i f ied of late with even ts in C o n s t a n t i n o p l e tha t thei r inclusion 
hard ly n e e d s an apology. T h e book , which has been unavo idab ly 
de layed , is now comple t e , a n d will b e ready in Oc tobe r . 

T e l e g r a m s : 

' S c h o l a r l y , L o n d o n . ' 

3 7 B e d f o r d S t r e e t , 

S t r a n d , L o n d o n . 

TURKEY IN EUROPE. 
By O D Y S S E U S . 

One vol., demy 8vo., with Maps, I6J. 

http://rcin.org.pl



ANIMAL BEHAVIOUR. 
By C. L L O Y D M O R G A N , F .R .S . , 

A u t h o r o f ' A n i m a l L i f e a n d I n t e l l i g e n c e , ' ' H a b i t a n d I n s t i n c t , ' e t c . 

Large crown 8vo., with nearly thirty Illustrations, JOS. 6d. 

A year ago Professor L l o y d M o r g a n began the revision of his well-
k n o w n book on Animal Li fe a n d In te l l igence (now ou t of print) , with a 
view to a new edi t ion. B u t it soon b e c a m e appa ren t tha t t h e work 
was shap ing itself in to a n ent i rely new b o o k , which, whi le s u m m a r i z i n g 
t h e posi t ion a l ready occup i ed in t he fo rmer volume, s h o u l d con ta in t h e 
au tho r ' s views u p o n all ques t ions of an ima l behaviour , us ing t he t e r m 
in its widest sense, a n d e m b o d y i n g par t icular ly t he very in te res t ing 
resul ts of the s tudy of insect life, a b r a n c h of t h e sub jec t ha rd ly 
t o u c h e d upon at all in t h e fo rmer vo lume. I t has a lso b e e n felt t ha t 
t h e t ime has c o m e w h e n Professor L loyd Morgan ' s researches s h o u l d 
b e b r o u g h t within the reach of a wider circle of readers , a n d t h e p r i ce 
of the p resen t vo lume has the re fore been m a d e cons ide rab ly lower t h a n 
tha t of his previous works in the s ame line. 

MEMORIES OF THE MONTHS 
(.SECOND SERIES). 

By the R igh t H o n . S I R H E R B E R T M A X W E L L , BART., F . R . S . 

One vol., large crown Svo., with Illustrations i?i Photo-
gravure, etc., 7s. 6d. 

I t is now several years s ince the first series of ' M e m o r i e s of t h e 
M o n t h s ' was pub l i shed . T h e book was soon out of print , and , t h e 
type having unfor tuna te ly b e e n b roken up , fu r the r copies could n o t be 
o b t a i n e d , a l though t h e c o r r e s p o n d e n c e which r eached t h e a u t h o r f rom 
all par ts of the world p roved the widespread interes t a roused by t h e 
publ ica t ion . Sir H e r b e r t Maxwel l has at l ength c o n s e n t e d to p repare a 
c o m p a n i o n volume, c o n t a i n i n g entirely new mat te r , b u t appea l ing t o 
t h e same love of N a t u r e in all her phases which m a d e t he first series of 
' M e m o r i e s of the M o n t h s ' so popular . T h e con ten t s a re a medley o f 
shor t descr ip t ions or c o m m e n t s on ma t t e r s re la t ing to spor t a n d na tura l 
history, j o t t ed down jus t as they have s t ruck the au thor ' s persona l 
observa t ion . T h e v o l u m e is h a n d s o m e l y p r in t ed a n d b o u n d , a n d 
i l lus t ra ted with p ic tures in pho togravure . 
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PICTURES AND PROBLEMS FROM 
LONDON POLICE-COURTS. 

B y T H O M A S H O L M E S . 

One vol., large crown 8?'0., with Portrait, t os. 6d. 
T h i s is a v e r y r e m a r k a b l e b o o k . I t i s d o u b t f u l w h e t h e r t h e r e is 

a n o t h e r m a n i n E n g l a n d w h o h a s c o m b i n e d M r . H o l m e s ' s u n i q u e 
o p p o r t u n i t i e s f o r a c q u i r i n g e x p e r i e n c e a m o n g t h e u n f o r t u n a t e p e o p l e 
d e a l t w i t h a t t h e L o n d o n p o l i c e - c o u r t s w i t h h i s l i t e r a r y s k i l l i n n a r r a t i n g 
t h e i r s a d h i s t o r i e s . B e g i n n i n g l i f e i n a n i r o n f o u n d r y i n t h e M i d l a n d s , 
M r . H o l m e s first d e s c r i b e s h i s e a r l y s u r r o u n d i n g s , a n d h o w h e f o u n d 
h i m s e l f a p p o i n t e d t o t h e i n t e r e s t i n g p o s t i n L o n d o n w h i c h h e s t i l l 
h o l d s . H e t h e n p r o c e e d s t o u n f o l d h i s g r a d u a l i n i t i a t i o n i n t o t h e 
d a n g e r s a n d m i s e r i e s t h a t s u r r o u n d t h e v i c t i m s o f v i c e a n d c r i m e , a n d 
d r a w s v i v i d a n d g h a s t l y p i c t u r e s o f m a n y r e m a r k a b l e c a s e s t h a t h a v e 
f a l l e n w i t h i n h i s p e r s o n a l o b s e r v a t i o n . I n s p i t e o f f r e q u e n t d i s a p p o i n t -
m e n t s , M r . H o l m e s h a s n e v e r l o s t h i s f a i t h i n h u m a n n a t u r e , t h o u g h i t 
h a s o f t e n b e e n s o r e l y s h a k e n . I n c o n t a c t w i t h t h e m o s t i n v e t e r a t e 
c r i m i n a l o r t h e h o p e l e s s p r o f l i g a t e h e h a s n e v e r f o r g o t t e n t h a t ' o n e 
t o u c h o f n a t u r e m a k e s t h e w h o l e w o r l d k i n , ' a n d h a s g o n e a b o u t a m o n g 
t h e m , n o t a s a p r e a c h e r , a c e n s o r , o r a r e f o r m e r , b u t a s a k i n d l y f r i e n d 
w i t h a s y m p a t h e t i c w o r d a n d a h e l p i n g h a n d a l w a y s s t r e t c h e d o u t . 

AN ESSAY ON PERSONALITY AS A 
PHILOSOPHICAL PRINCIPLE. 

B y t h e R e v . W I L F R I D R I C H M O N D , M . A . 

One volume, 8 vo., 10s. 6 d. 
P a r t I . — E x p e r i e n c e a n d P e r s o n a l i t y . — I . E x p e r i e n c e . I I . P e r -

s o n a l i t y , t h e M e a n i n g o f t h e W o r d . I I I . T h e D e f i n i t i o n o f P e r s o n a l i t y . 
P a r t I I . — P e r s o n a l i t y a n d i t s F a c u l t i e s . — I . T h e F a c u l t i e s of P e r s o n a l 

L i f e . I I . F e e l i n g . I I I . W i l l . I V . I n t e l l e c t . V . E m o t i o n . 

I N D U S T R I A L P O U L T R Y - K E E P I N G . 
By E D W A R D B R O W N , F.L.S. , 

A u t h o r o f ' P l e a s u r a i i l e P o u l t r y - K e e p i n g , ' e t c . 

With Illustrations, paper, I*. 
This is an entirely new edition, largely re-written, of the author's popular little 

hand-book, which is chiefly intended for use by cottagers. Many thousands of the 
former edition have been sold. 
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SHADOWS OF THE WAR. 
B y M R S . B A G O T . 

One volume, Illustrated, 7 s. 6d. 
M r s . B a g o t w e n t t o S o u t h A f r i c a i n c h a r g e o f t h e P o r t l a n d H o s p i t a l 

a n d h e r a d v e n t u r e s w e r e m o s t i n t e r e s t i n g . H e r b o o k e n a b l e s t h e r e a d e r t o 
r e a l i z e m o r e c l e a r l y t h a n e v e r t h e d i f f i c u l t i e s o f h o s p i t a l w o r k a t t h e f r o n t , 
a n d t h e s p l e n d i d c o u r a g e w i t h w h i c h a l l r a n k s b o r e t h e f o r t u n e o f w a r . 

THE STORY OF MY CAPTIVITY IN 
THE PRETORIA PRISON. 

B y t h e R E V . A D R I A N H O F M E Y R . 

One volume, crown 8vo., 6s. 
M r . A d r i a n H o f m e y r , a c o u s i n o f t h e f a m e u s B o n d l e a d e r , J a n 

H o f m e y r , is c o n s p i c u o u s a s o n e o f t h e f e w D u t c h A f r i c a n d e r s w h o h a v e 
w a r m l y a n d c o u r a g e o u s l y e s p o u s e d t h e B r i t i s h c a u s e d u r i n g t h e T r a n s -
v a a l W a r . F o r t h i s h e w a s t r e a t e d w i t h p e c u l i a r s e v e r i t y , a l t h o u g h a 
m i n i s t e r o f t h e G o s p e l , b y t h e B o e r s , i n t o w h o s e h a n d s h e f e l l a t t h e 
b e g i n n i n g o f t h e w a r . T h e n a r r a t i v e o f h i s p e r s o n a l e x p e r i e n c e s i s 
s i n g u l a r l y v i v i d a n d g r a p h i c , a n d h i s v i e w s o f S o u t h A f r i c a n a f f a i r s p r i o r 
t o t h e w a r , n o l e s s t h a n h i s a t t i t u d e i n r e g a r d t o a j u s t s e t t l e m e n t , a r e 
t h o s e o f a m a n w h o s e p o s i t i o n e n t i t l e s h i m t o b e c a r e f u l l y l i s t e n e d t o 
b y a l l E n g l i s h m e n . 

A MEMOIR OF 
ADMIRAL SIR T. S. PASLEY, BART. 

B y L O U I S A M . S A B I N E P A S L E Y . 

With Frontispiece. Demy 8vo., cloth, 145. 
T h e l i f e a n d c o r r e s p o n d e n c e o f t h i s d i s t i n g u i s h e d n a v a l o f f i c e r h a v e 

b e e n c a r e f u l l y e d i t e d b y h i s d a u g h t e r , M i s s L o u i s a P a s l e y , a n d c o n t a i n 
m u c h v a l u a b l e m a t t e r . S i r T h o m a s P a s l e y s a w a g r e a t d e a l o f s e r v i c e 
i n d i f f e r e n t p a r t s o f t h e w o r l d , t o o k p a r t i n t h e n a v a l e x p e d i t i o n t o t h e 
C r i m e a d u r i n g t h e R u s s i a n W a r , a n d h e l d i m p o r t a n t a p p o i n t m e n t s a t 
h o m e . H i s l e t t e r s a r e e x c e l l e n t r e a d i n g , a n d j u d i c i o u s e x t r a c t s f r o m 
h i s j o u r n a l s t h r o w a n i n t e r e s t i n g l i g h t u p o n a fine c h a r a c t e r . 

A SHORT HISTORY OF BRITISH COMMERCE 
A N D I N D U S T R Y . B y L . L . R . PRICE, M . A . , F e l l o w o f O r i e l 
C o l l e g e , O x f o r d . O n e v o l u m e , c r o w n 8 v o . , 3 s . 6 d . 
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THE LIFE AND CORRESPONDENCE 
OF ZACHARY MACAULAY. 

By the V I S C O U N T E S S K N U T S F O R D . 

Detfiy 8vo., 

Mr. Zachary Macaulay was b o r n in 1768, a n d l ived seventy years, 
devo t ing the whole of his long career to the pub l i c good . H e was o n e 
of t he small b a n d of i ndomi t ab l e workers whose exer t ions s ecu red t he 
abol i t ion of t he slave t r ade in t h e British E m p i r e , a n d t he inf luence 
even of YVilberforce was no t more po ten t in t he advocacy of this great 
reform. As a young m a n Mr. Macau lay spen t several years in Sierra 
L e o n e ; h e was Governor of t he Co lony du r ing t he mos t crit ical pe r iod 
of t he long F rench war, a n d bis journa ls afford equal ly in teres t ing 
ev idence of t he in ternal difficulties in those early se t t l emen t s on t he 
Afr ican coast , a n d of thei r cons tan t a la rms f rom the F r e n c h pr ivateers 
a n d men-of-war. W h e n M r . Macau lay r e tu rned to E n g l a n d in 1799, 
his in t ima te knowledge of t h e slave t r ade in all its hor ro r s m a d e h im 
the mains tay of the agi ta t ion for Abol i t ion . Af te r years of d i sappoin t -
ment , h e was rewarded by seeing t he f a m o u s Ac t of E m a n c i p a t i o n 
passed, a n d with this t he chief work of a nob le life was finished. 
Mr. Macaulay ' s co r r e spondence was singularly full a n d varied, a n d 
large select ions f rom it a re given in the presen t M e m o i r . I t is h o p e d 
that t he vo lume may he lp to p e r p e t u a t e the m e m o r y of a d i s t inguished 
man , whose f a m e has p e r h a p s to some ex ten t b e e n ec l ipsed by tha t of 
his even more i l lustr ious son , L o r d Macaulay . 

MILTON. 
By W A L T E R R A L E I G H , 

P r o f e s s o r o f E n g l i s h L i t e r a t i r e i n t h e U n i v e r s i t y o f G l a s g o w , 
A u t h o r o f ' S t y l e , ' ' T h e E n g l i s h N o v e l , ' e t c . 

Croivn 8z'<?., doth, 6s. 

CONTENTS. 
I n t r o d u c t i o n . — I . J o h n M i l t o n . — I I . T h e Prose W o r k s . — I I I . Pa rad i s e 

L o s t : t he S c h e m e . — I V . Pa rad i se L o s t : t he Actors . T h e La te r 
P o e m s . — V . T h e Style of Mil ton : M e t r e a n d D i c t i o n . — V I . T h e Style 
of Mil ton a n d its I n f l uence on Engl i sh P o e t r y . — E p i l o g u e . 

' The writer has this advantage at least over the conqueror and legislator, that he 
has bequeathed to us, not maps nor laws, but poems whose beauty, like the world's 
unwithered countenance, is bright as at the day of creation.'—From the Epilogue. 
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THE JOURNAL OF MRS. FENTON 
3n ai^ tbe Colonies, 1826-1830. 

One volume, octavo. 

S e v e n t y - f i v e y e a r s a g o t h e w r i t e r o f t h i s j o u r n a l m a r r i e d C a p t a i n 
C a m p b e l l , a n d a c c o m p a n i e d h i m t o I n d i a . W i t h i n a y e a r C a p t a i n 
C a m p b e l l d i e d , a n d h i s w i d o w , a f t e r a n i n t e r v a l , t h e g r e a t e r p a r t o f 
w h i c h w a s s p e n t i n C a l c u t t a , b e c a m e t h e w i f e o f C a p t a i n F e n t o n . 
S h o r t l y a f t e r w a r d s C a p t a i n F e n t o n d e c i d e d t o q u i t t h e a r m y a n d s e t t l e 
i n T a s m a n i a , a n d w i t h t h i s o b j e c t t h e y l e f t I n d i a a n d s a i l e d t o t h e 
M a u r i t i u s . H e r e M r s . F e n t o n s p e n t s e v e r a l m o n t h s , a n d a d a u g h t e r 
w a s b o r n t o h e r . S h e t h e n f o l l o w e d h e r h u s b a n d t o T a s m a n i a , w h e r e 
t h e y s e t t l e d p e r m a n e n t l y . S u c h i n d r y o u t l i n e is t h e s t o r y o f t h i s 
j o u r n a l . I t c h r o n i c l e s n o g r e a t e v e n t s , b u t t h e w r i t e r h a s t h e t r u e 
B o s w e l l i a n t u r n f o r v i v i d p r e s e n t a t i o n o f e v e r y d a y s c e n e s a n d i n c i d e n t s , 
f o r a r t l e s s p o r t r a i t u r e , a n d n a i v e s e l f - r e v e l a t i o n . S h e h a s a k e e n e y e f o r 
s c e n e r y , b u t is m o r e i n t e r e s t e d i n p e r s o n s t h a n t h i n g s . I n h e r w a n d e r -
i n g s s h e i s t h r o w n i n c o n t a c t w i t h m a n y , a n d e x p r e s s e s a d e c i d e d 
o p i n i o n o n t h e m e r i t s a n d d e m e r i t s o f m o s t o f t h e m . A l t o g e t h e r i t i s a 
l i v e l y g l i m p s e i n t o o r d i n a r y l i f e u n d e r m a n y s k i e s i n t h e t i m e o f o u r 
g r e a t - g r a n d p a r e n t s . T h e g o s s i p o f 1 8 2 7 i s h i s t o r y i n 1 9 0 0 . 

FRANCIS : 
Cbe Xi t t l e fl>oor /Hian of Bss t s i . 

A SHORT STORY OF THE FOUNDER OF THE BROTHERS MINOR. 
B y J A M E S A D D E R L E Y , 

A u t h o r o f ' S t e p h e n R e m a r x , ' ' P a u l M e r c e r , ' e t c . 

Elegantly bound, with a photogravure Frontispiece, crown 8vo., 3s. 6d. 

T h e a u t h o r ' s o b j e c t i n c o m p i l i n g t h i s s k e t c h o f F r a n c i s o f A s s i s i is t o 
p r o v i d e a s m a l l l i f e o f t h e s a i n t f o r t h o s e w h o f o r a n y r e a s o n a r e u n a b l e 
t o i n d u l g e i n t h e p u r c h a s e o f t h e l a r g e r b i o g r a p h i e s . I t i s l a r g e l y b a s e d 
u p o n t h e ' L i f e o f S . F r a n c i s ' b y M . P a u l S a b a t i e r , w h o h a s k i n d l y 
w r i t t e n a n I n t r o d u c t i o n t o F a t h e r A d d e r l e y ' s v o l u m e . T h e s c o p e o f t h e 
b o o k m a y b e j u d g e d f r o m t h e f o l l o w i n g o u t l i n e o f c o n t e n t s : — I . T h e 
R e l i g i o u s L i f e . I I . T h e T i m e s o f F r a n c i s . I I I . E a r l y D a y s a n d C o n -
v e r s i o n . I V . T h e B e g i n n i n g s o f M i n i s t r y . V . P r o g r e s s . V I . P o r t i u n -
e u l a . V I I . T h e G e n e r a l C h a p t e r s . V I I I . O p p o s i t i o n t o t h e M i n d o f 
F r a n c i s . I X . T h e C l a r i s s e s a n d t h e ' T h i r d O r d e r . ' X . T h e S t i g m a t a . 
X I . T h e L a s t Y e a r s . A p p e n d i c e s o n t h e F r i a r s i n E n g l a n d a n d t h e 
R u l e o f S t . F r a n c i s . T h e f r o n t i s p i e c e i s a p h o t o g r a v u r e r e p r o d u c t i o n 
o f a b e a u t i f u l a l l e g o r i c a l p i c t u r e o f S . F r a n c i s b y S i s t e r K a t h a r i n e R u t h . 
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THE PLAGUE. 
3 t 0 Ib i s ton? , Cl in ica l j f e a t u r c s , i p a t b o l o s s , a n 5 a s a c t e r i o l o g ^ . 

WITH SUGGESTIONS AS TO GENERAL PREVENTIVE MEASURES, 
INCLUDING PREVENTIVE INOCULATION AND 

CURATIVE TREATMENT. 

By Dr . W . M. H A F F K I N E . 
Ass is ted by D r . E . K L E I N , F . R . S . , a n d Othe r s . 

Illustrated, one volume, demy 8vo. 
I t is hard ly poss ib le to exaggerate t he i m p o r t a n c e of t h e s u b j e c t of 

th i s b o o k . Mere ly as a ma t t e r of history, the pa r t p layed by t he p lague 
in ou r own is lands in t he s ix teenth a n d s even t een th cen tur ies was 
appal l ingly large, while in different par ts of the c o n t i n e n t of E u r o p e it 
has r aged even m o r e recent ly . Viewed in a pu re ly scient if ic l ight, it 
p r e sen t s p r o b l e m s of p r o f o u n d interest . T h e s e a re t r ea t ed of with well-
r ecogn i sed au thor i ty by Professor Kle in . Bu t p e r h a p s t he mos t a b s o r b -
ing por t ion of t h e sub jec t is its pract ical s i d e — t h e ac tua l s t ruggle with 
th is m o s t baffl ing a n d ins id ious of diseases, in wh ich D r . H a f f k i n e a n d 
his staff in B o m b a y h a v e t aken so no t ab l e a share. N o t t h e least 
s t r ik ing feature of this s t ruggle are t he admin i s t r a t ive difficult ies ar is ing 
o u t of it which a m o u n t somet imes , as is well known , to grave pol i t ical 
dangers , a n d dese rve t h e ser ious a t t en t ion of all who a re i n t e r e s t ed in 
o u r I n d i a n E m p i r e . 

FOOD AND THE PRINCIPLES OF 
DIETETICS. 

By R O B E R T H U T C H I S O N , M . D . EDIN., M . R . C . P . , 
A s s i s t a n t P h y s i c i a n t o t h e L o n d o n H o s p i t a l , a n d t o t h e H o s p i t a l f o r S i c k 

C h i l d r e n , G r e a t O r m o n d S t r e e t . 

Illustrated, demy 8vo., 16s. net. 
T h i s vo lume fo rms a c o m p r e h e n s i v e work of r e f e r ence a n d in fo rma-

t ion u p o n a sub jec t of vital impor tance . T h e lec tures de l ivered by t he 
a u t h o r to s t uden t s a t t he L o n d o n Hosp i t a l have f o r m e d t h e basis of t he 
work, bu t a l though eminen t ly scientif ic in m e t h o d , t h e style a n d d ic t ion 
a r e no t too technica l to spoil the interest of t he genera l r eade r . A m o n g 
t h e ma t t e r s d i scussed a re : T h e A m o u n t of F o o d r equ i r ed in H e a l t h , 
A n i m a l Foods , V e g e t a b l e F o o d s , Sugar , W a t e r a n d Mine ra l Wate rs , 
T e a , Coffee, Cocoa , Alcohol ic Beverages, t he C o o k i n g of F o o d , Diges-
t ion , Pr inciples of F e e d i n g in In fancy a n d C h i l d h o o d , P r inc ip l e s of 
F e e d i n g in Disease , etc. T h e b o o k is i l lustrated wi th g raph ic d i a g r a m s 
f r o m sketches by t he au tho r , a n d th ree pla tes in colour . 
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PARIS: 
a t n s t o n ? of t b e C t t g f r o m t b e J E a r l i e s t {Times t o t b c p r e s e n t D a g . 

B y H I L A I R E B E L L O C , 
A u t h o r o f ' D a n t o n , ' e t c . 

One vol., large crown 8w., with Maps, 7s. 6d. 

' A serious piece of history, admirably studied and excellently written ; above all, it 
breathes the true spirit of Paris, the most wonderful of modern cities. The beauty, the 
taste, the art, which inform the capital of France, do not elude Mr. Belloc's fancy.'— 
Daily Mail. 

' Anyone who wishes to consider the history of the city, to be informed with breadth of 
culture how it grew from a mere group of savaee huts into that bewitching bazaar which 
now attracts so many of the crowned heads of Europe, ought to read Mr. Belloc's volume.' 
—Scotsman. 

FINLAND AND THE TSARS. 
B y J O S E P H R . F I S H E R , B . A . , 

B a r r i s t e r - a t - L a w . 

Demy 8 m , cloth, 12s. 6d. 

W e m u c h r e g r e t t o l e a r n t h a t t h e R u s s i a n G o v e r n m e n t h a s p r o -
h i b i t e d t h e i m p o r t a t i o n of t h i s b o o k i n t o R u s s i a . 

1 In Mr. Fisher's very interesting work there is nothing that could offend the most 
vehement of Russian patriots."—Review of the Week. 

' In this book for the first time a mass of matter, previously only accessible to specialists, 
has been collected and condensed ; and we have a really adequate statement of the Finnish 
case, enforced by quotations from State documents.'—Pall Mall Gazette. 

' A powerful and illuminating book.'—Speaker. 
' Highly valuable as a record of the views of one who writes from personal knowledge, 

and it is the plainest statement of the merits of the Finnish claims that has yet appeared.' 
—Athenczum. 
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NEW NOVELS. 

R O S E ISLAND. 
By W . C L A R K R U S S E L L , 

A u t h o r o f ' T h e W r e c k o f t h e G r o s v e n o r , e t c . 

L O R D L I N L I T H G O W . 
By M O R L E Y R O B E R T S , 

A u t h o r o f ' T h e C o l o s s u s , ' ' A S o n o f E m p i r e , ' e t c . 

T H E DUKE. 
By J . S T O R E R C L O U S T O N , 

A u t h o r o f ' T h e L u n a t i c a t L a r g e . ' 

V E R I T Y . 
By S I D N E Y P I C K E R I N G , 

A u t h o r o f ' W a n d e r e r s , ' e t c . 

J E N N Y O F T H E VILLA. 
By Mrs. C . H . R A D F O R D . 

R E D P O T T A G E . 
By M A R Y C H O L M O N D E L E Y . 

[ The Thirty-ninth Thousand, now ready. 
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A Cynic's Conscience. By C. T. PODMORE. Crown 
8vo., 6s. 

' A remarkably clever piece of writing.'—Athen&um. 
' The writer has marked imagination and originality.'—Pilot. 
'A clever book. Mr. Podmore's story is well constructed, and his human problem is 

vividly presented.'—Daily News. 

A Plain Woman ' s Par t . By NORLEY CHESTER. Crown 
8vo., 6s. 

'The plain woman is well drawn, and the idea is pretty and well worked out.'—Pall 
Mall Gazette. 

' A novel instinct, with a tender and gracious sentiment.'—Calcutta Englishman. 
' The conversations are full of wit and merriment.'—Chicago Inter-Ocean. 

Lotus or Laurel? By HELEN WALLACE (Gordon Roy). 
Crown 8vo., 6s. 

'Admirably written, and most promising.'—Truth. 
* It contains some imaginative work of a very high class.'—Speaker. 
' Well worth reading for its literary finish and workmanship alone.'—Athenceum. 
* The conception of the story is strong and original.'—Glasgow Herald. 

L E C T U R E S O N T H E O R E T I C A L A N D 
P H Y S I C A L C H E M I S T R Y . 

By DR. J. H . V A N ' T . H O F F , 
P r o f e s s o r a t t h e U n i v e r s i t y o f B e r l i n . 

PART I.—CHEMICAL DYNAMICS. 12s. net. 
PART II.—CHEMICAL STATICS. 8s. 6d. net. 

PART III.—RELATIONS BETWEEN PROPERTIES AND 
CONSTITUTION 

3 vols., demy 8vo., 7s. 6d. net. 

T h e third volume of this important treatise, complet ing the work, is 
now ready ; the translation has been made by Professor R. A. Lehfe ld t , 
as in the former volumes. 

' Students and teachers will be grateful to Professor Van 'T. Hoff and his translator for 
this clear, systematic and stimulating book. No other living writer shows such mastery of 
his subject; few write so tersely or suggestively upon it.'—Manchester Guardian. 
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PUBLICATIONS OF THE ESSEX HOUSE 
PRESS. 

T h e s e b o o k s a re p r in ted at Essex H o u s e , on t he presses used by t he 

late Mr. Wi l l i am Morr is at the K e l m s c o t t Press, which were p u r c h a s e d 

by t he Gui ld of H a n d i c r a f t . M e m b e r s of Mr . Morr is ' s staff a re a lso 

r e t a ined at t h e Essex H o u s e Press , a n d it is the h o p e of t he Gui ld of 

H a n d i c r a f t by this m e a n s to c o n t i n u e in some m e a s u r e t h e t rad i t ion of 

g o o d pr in t ing a n d fine w o r k m a n s h i p which Wil l iam Morr i s revived. 

A new type is be ing des igned by Mr. C. R. Ashbee , a n d is nearly 

ready ; in t h e m e a n t i m e t he books of the Essex H o u s e Press are be ing 

p r in t ed in a fine e igh teen th-century Cas lon fount , with specially des igned 

o r n a m e n t s a n d initials. I t is grat i fying to n o t e tha t t h e d e m a n d for t he 

l imi ted ed i t ions of the b o o k s a l ready issued is s teady a n d pers is tent , a n d 

it will p robab ly no t b e long before they are out of pr int . 

Subscr ibe rs to t he comple t e series of Essex H o u s e Pub l i ca t ions a re 

given priority for any new book issued, a n d t he n u m b e r of subscr ibers 

is cons tan t ly increasing. 

The following are in active preparation. 

S h e l l e y ' s A d o n a i s . T h e first of a series on Ve l lum of t h e great 
poems of the language. Rubricated with coloured wood-block frontispiece by 
C. R. A S H B E E . Fifty copies printed ; all are subscribed for, and the book is out 
of print. 

K e a t s ' E v e o f S t . A g n e s . T h e second of t he Ve l lum Series. I t 
will be rubricated, and will contain a hand-coloured wood-block frontispiece by 
R E G I N A L D S A V A G E . Edition limited to 125 copies. Price £2 net. 
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It is hoped that these books will be followed by others in the 
same Vellum Series, and by 

Si r THOMAS HOBY'S t r a n s l a t i o n ( E l i z a b e t h a n ) of Baldassare 
C a s t i g l i o n e ' s C o u r t i e r . 

T h e P s a l m s o f D a v i d , a c c o r d i n g t o t h e t e x t of t h e A n g l i c a n P r a y e r -
Book. 

Erasmus' Praise of Folly. S i r THOMAS CHALLONER'S t r a n s l a t i o n 
(Elizabethan). 

The publications already issued are : 

1. M r . ASHBEE'S t r a n s l a t i o n of t h e Treatises of Benvenuto Cellini 
o n M e t a l W o r k a n d S c u l p t u r e . 600 copies. A few still left. Price 
35s. net. 

2 . T h e H y m n o f B a r d a i s a n , t h e first C h r i s t i a n P o e m , r e n d e r e d i n t o 
English verse from the original Syriac, by F. CRAWFORD BURKITT, of Trinity 
College, Cambridge. 250 copies. A few left, Price 7s. 6d. net. 

3 . B u n y a n ' s P i l g r i m ' s P r o g r e s s . E d i t e d f r o m t h e ea r l i e r e d i t i o n s b y 
JANET E . ASHBEE, w i t h a f ront i sp i ece b y REGINALD SAVAGE. 7 5 0 c o p i e s . 
Price 30s. net. 

4. An Account of the Church of St. Mary Stratford Bow. By 
OsBORN HILLS, with an introductory chapter by C. R. ASHBEE. 250 copies. 
All copies offered for sale have been disposed of. Pi ice £1 . 

5. S h e l l e y ' s A d o n a i s . C o l o u r e d w o o d - b l o c k f r o n t i s p i e c e b y C . R . 
ASHBEE. O.I vellum. Rubricated. 50 copies. Out of print. 

6. The Poems of Shakespeare and Lyrics from his Plays, 
in the orthography of the earliest editions. Edited by F. S. ELLIS, with a 
frontispiece by REGINALD SAVAGE, and a new alphabet of ' Bloomers' designed 
by C. R. ASHBEE. The book is small 4to. (9 in. by 7 in.), 254 pages, printed in 
red and black, with limp vellum cover, edition limited to 450 copies. 
Price £ 2 net. 

T h e s e v o l u m e s a r e p u b l i s h e d o n b e h a l f of t h e E s s e x H o u s e P r e s s b y 
M r . EDWARD ARNOLD, a n d c a n b e o r d e r e d e i t h e r f r o m h i m or f r o m a n y 
B o o k s e l l e r . 
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P I C T U R E BOOKS FOR C H R I S T M A S 
PRESENTS. 

1. Really and Truly; or, The Century for Babes. 
B y M r . a n d M r s . E R N E S T A M E S . T w e n t y s p l e n d i d l y C o l o u r e d 

P l a t e s , w i t h a m u s i n g v e r s e s , d e p i c t i n g t h e g r e a t e v e n t s o f t h e 

n i n e t e e n t h c e n t u r y . 4 t o . , 3 s . 6 d . 

2. Tails with a Twist. An Animal Picture-book, 
i n e x p r e s s i b l y f u n n y . B y E . T . R E E D , t h e f a m o u s Punch a r t i s t . 

W i t h v e r s e s b y ' B e l g i a n H a r e . ' T w e n t y p l a t e s , e a c h c o l o u r e d i n 

o n e t i n t . 4 t o . , 3 s . 6 d . O n l y a l i m i t e d n u m b e r o f c o p i e s n o w 

r e m a i n . 

3. More Beasts for Worse Children. By H. B. and 
B . T . B . G r o t e s q u e p i c t u r e s i n b l a c k a n d w h i t e , a n d i n i m i t a b l y 

c l e v e r v e r s e s , 4 t o . , w i t h c o l o u r e d c o v e r , 3 s . 6 d . 

4- Ruthless Rhymes for Heartless Homes. By 
C o l o n e l D . S i R E A i M E R , w i t h P i c t u r e s b y ' G . H . ' O b l o n g 4 t o . r 

3 s . 6 d . 

5. The Modern Traveller. By H. B. and B. T. B. 
F u l l y I l l u s t r a t e d , w i t h c o l o u r e d c o v e r . 4 t o . , 3 s . 6 d . 

' T h e gaiety of nations has not received such a st imulus as this book affords for many a 
merry C h r i s t m a s . ' — W o r l d . 

6. A Moral Alphabet: In words of from one to seven; 
s y l l a b l e s . B y H . B . a n d B . T . B . F u l l y I l l u s t r a t e d , w i t h c o v e r i u 

c o l o u r , 3 s . 6 d . 

' H . R.'s u n c o m m o n humour is still quite unspoilt , and the pictures of B. T . B. are a s 
full of surprises and quaint touches as of o l d . ' — h i s . 
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SOUVENIRS FROM THE HOLY LAND. 

' A souveni r of Chr i s tmas a n d its sacred a n d beau t i fu l associa t ions at 
o n c e pecul iar ly appropr i a t e a n d a t t ract ive has b e e n p r e p a r e d by t he 
R e v . H a r v e y B. Greene , who has spent , it appears , t h ree spr ings in 
ga the r ing a n d pressing, with t h e aid of na t ive helpers , wild flowers f rom 
t h e H o l y L a n d . T h e s e have been tasteful ly a n d skilfully m o u n t e d in 
books a n d on cards, which s h o u l d please t he eyes a n d touch t he hear ts 
of m a n y . T h e largest col lect ion, con ta in ing seventeen spec imens , bears 
t h e t i t le of " Wild F lowers f rom P a l e s t i n e a smal le r set of twelve 
e x a m p l e s is e m b r a c e d in " P re s sed F lowers f rom the H o l y L a n d while 
t he single Flower f r o m the Chr i s t L a n d is an ideal Ch r i s tmas Card. 
Bond-fides is g u a r a n t e e d by p r in t ed let ters f r o m the Bri t ish a n d Amer i can 
C o n s u l s at J e rusa l em, D e a n H o l e of R o c h e s t e r has wri t ten an in t roduc -
t ion to t h e Flower Vo lumes , a n d M r . G r e e n e has h imself suppl ied letter-
press descr ip t ions a n d Scr ip ture references . Bu t t h e Syrian wild flowers 
speak m o s t e loquent ly for themse lves . '—Scotsman. 

Mr. Harvey Greene's deeply interesti?ig souvenirs can be obtained 
in the following forms : 

i. W I L D F L O W E R S F R O M P A L E S T I N E . 
(Satberefc a n d p r e s s e d in P a l e s t i n e . 

W i t h an I n t r o d u c t i o n by t he Very R E V . S. R E Y N O L D S H O L E , 
D e a n o f R o c h f . s t e r . 

Cloth elegant, 16mo., 4s. 6d. 

2. PRESSED F L O W E R S F R O M T H E H O L Y 
LAND. 

G a t h e r e d a n d p r e s s e d In P a l e s t i n e . 
W i t h an I n t r o d u c t i o n by D E A N H O L E . 

Tastefully bound, 32mo., paper, 2s. 6d. 

3. A F L O W E R F R O M T H E C H R I S T LAND. 
3. lovely C h r i s t i n a s Card con ta in ing a S i n g l e p r e s s e d j f lovver . 

Price 6 d. 
' Consider the lilies of the field, how they grew.' 
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BIOGRAPHY AND REMINISCENCES. 

Adderley. F R A N C I S O F A S S I S I . (See page 6.) 

Alexander. R E C O L L E C T I O N S O F A H I G H L A N D S U B A L T E R N , 
during the Campaigns of the 93rd Highlanders in India, under Colin Campbell, 
Lord Clyde, in 1857-1859. By Lieutenant-Colonel W . G O R D O N A L E X A N D E R . 
Illustrations and Maps. Demy 8vo., cloth, 16s. 

A r n o l d . P A S S A G E S I N A W A N D E R I N G L I F E . B y T H O M A S 
A R N O L D , M . A . Demy 8vo., with Portrait, 12s. 6d. 

Boyle. T H E R E C O L L E C T I O N S O F T H E D E A N O F S A L I S B U R Y . 
By the Very Rev. G. D. B O Y L E , Dean of Salisbury. With Photogravure Portrait. 
One vol., demy 8vo., cloth, 16s. 

Clough. A M E M O I R O F A N N E J. C L O U G H , Principal of N e w n h a m 
College, Cambridge. By her Niece, B L A N C H E A. C L O U G H . With Portraits. 
8vo., 12s. 6d. 

De Vere. R E C O L L E C T I O N S O F A U B R E Y D E V E R E . Third Edition, 
with Portrait. Demy 8vo., 16s. 

Hare. M A R I A E D G E W O R T H : her Life and Letters. Edi ted by 
A U G U S T U S J . C. H A R E , Author of ' The Story of Two Noble Lives,' etc. With 
Portraits. Two vols., crown 8vo., 16s. net. 

Hervey. H U B E R T H E R V E Y , S T U D E N T A N D I M P E R I A L I S T . 
By the Right Hon. E A R L G R E Y . Demy 8vo.r Illustrated, 7s. 6d. 

Hole. T H E M E M O R I E S O F D E A N H O L E . By the Very Rev. S. 
R E Y N O L D S H O L E , Dean of Rochester. With Illustrations from Sketches by 
Leech and Thackeray. Popular Edition. Crown 8vo., 6s. 

Hole. M O R E M E M O R I E S : Be ing Thoughts about E n g l a n d spoken in 
America. By Dean H O L E . With Frontispiece. Demy 8vo., 16s. 

Hole. A L I T T L E T O U R I N A M E R I C A . By D e a n HOLE. Illustrated. 
Demy 8vo., 16s. 

Hole. A L I T T L E T O U R I N I R E L A N D . By 'OXONIAN' (Dean HOLE). 
Illustrated by J O H N L E E C H . Large crown 8vo., 6s. 

Holmes. R E C O L L E C T I O N S O F A L O N D O N P O L I C E C O U R T . 
By T H O M A S H O L M E S . .(See page 3.) 

Holland. L E T T E R S O F M A R Y S I B Y L L A H O L L A N D . Selected and 
edited by HFR Son, B E R N A R D H O L L A N D . Second Edition. Crown 8vo., 
7s. 6d. net. 

Jowett . B E N J A M I N J O W E T T , M A S T E R O F B A L L I O L . A Personal 
Memoir. By the Hon. L. A. T O L L E M A C H E . Third Edition, with portrait. 
Cloth, 3s. 6d. 

L e F a n u . S E V E N T Y Y E A R S O F I R I S H L I F E . B y t h e l a t e W . R . 
L E F A N U . Popular Edition. Crown 8vo., 6s. 
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Macaulay. T H E L I F E A N D C O R R E S P O N D E N C E O F Z A C H A R Y 
MACAULAY. By Viscountess K N U T S K O R D . ( S e e p a g e s . ) 

Macdonald. T H E M E M O I R S O F T H E L A T E S I R J O H N A. 
MACDONALD, G.C.B., First Prime Minister of Canada. Edited by J O S E P H 
P O P E , his Private Secretary. With Portraits. Two vols., demy 8vo., 32s. 

Merivale. T H E A U T O B I O G R A P H Y O F D E A N M E R I V A L E . Wi th 
Selections from his Correspondence. With Portrait, demy 8vo., 16s. 

Morley. T H E L I F E O F H E N R Y M O R L E Y , LL.D. , Professor of 
English Literature at University College, London. By the Rev. H. S. 
S O L L Y , M.A. With two Portraits. Svo., 12s. 6d. 

M o t t . A M I N G L E D Y A R N . T h e Autobiography of EDWARD SPENCER 
M O T T ( N A T H A N I E L G U B B I N S ) . Author of ' Cakes and Ale,' etc. Large crown 
8vo., 12s. 6d. 

Pigou. P H A S E S O F M Y L I F E . By the Very Rev. FRANCIS PIGOU, 
Dean of Bristol. Sixth Edition. With Portrait. Crown 8vo., 6s. 

R o c h e f o r t . T H E A D V E N T U R E S O F M Y L I F E . B y H E N R I R O C H E -
F O R T . Second Edition. Two vols., large crown 8vo., 25s. 

Roebuck. T H E A U T O B I O G R A P H Y A N D L E T T E R S of the Right 
Hon. JOHN A R T H U R ROEBUCK, Q.C., M.P. Edited by R O B E R T E A D O N 
L E A D E R . With two Portraits. Demy 8vo., 16s. 

Simpson. M A N Y M E M O R I E S O F M A N Y P E O P L E . By Mrs. M. C. 
S I M P S O N (nee Nassau Senior). Fourth Edition. Demy 8vo., 16s. 

Stevenson. R O B E R T L O U I S S T E V E N S O N . By WALTER RALEIGH, 
Professor of English Literature at University College, Liverpool. Second 
Edition. Crown 8vo., cloth, 3s. 6d. 

Tollemache. T A L K S W I T H MR. G L A D S T O N E . By the Hon. L. A . 
T O L L E M A C H E . With Portrait. Cloth, 6s. 

Twining. R E C O L L E C T I O N S O F L I F E A N D W O R K . Be ing the 
Autobiography of L O U I S A 1 W I N I N G . One vol., 8vo., cloth, 15s. 

THEOLOGY. 
Hole. A D D R E S S E S T O W O R K I N G M E N from Pulpit and Platform. 

By Dean H O L E . Crown 8vo., 6s. 

Hole. F A I T H W H I C H W O R K E T H BY L O V E . A Sermon preached 
after the funeral of the late Duchess of Teck. Vellum, is. net. 

Holland. E S S E N T I A L S I N R E L I G I O N . Sermons preached in 
Canterbury Cathedral. By Canon F. J . H O L L A N D . Crown 8vo., 3s. 6d. 

Onyx. A R E P O R T E D C H A N G E I N R E L I G I O N . By ONYX. Crown 
8vo., 3s. 6d. 
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HISTORY. 

Benson and Tatham. M E N O F M I G H T . Studies of Great Characters. 
By A. C. B E N S O N , M.A., and H. F. W. T A T H A M , M.A., Assistant Masters at 
Eton College. Third Edition. Crown 8vo., cloth, 3s. 6d. 

F i s h e r . F I N L A N D A N D T H E T S A R S . B y J O S E P H R . F I S H E R , B . A . 
(See page 8.) 

Gardner. F R I E N D S O F T H E O L D E N T I M E . By ALICE GARDNER, 
Lecturer in History at Newnham College, Cambridge. Second Edition. Illus-
trated, 2s. 6d. 

G a r d n e r . R O M E : T H E M I D D L E O F T H E W O R L D . B y A L I C E 

G A R D N E R . Illustrated, 3s. 6d. 

M i l n e r . E N G L A N D I N E G Y P T . B y S i r A L F R E D M I L N E R , G . C . M . G . , 
Governor of the Cape Colony. With an additional chapter by C L I N T O N 

D A W K I N S . Sixth edition. Revised, with Maps. 6s. 

Odysseus. T U R K E Y I N E U R O P E . By ODYSSEUS. (See page I . ) 

Oman. A H I S T O R Y O F E N G L A N D . By CHARLES OMAN, Fel low of 
All Souls' College, and Lecturer in History at New College, Oxford ; Author of 
'Warwick the Kingmaker,' 'A History of Greece,' etc. Crown 8vo., cloth, 5s. 

Also in two parts, 3s. each. Part I., to A.D. 1603; Part II., from 1603 to present 
time. And in three Divisions : Div. I., to 1307, 2s. ; Div. II., 1307-1688, 2s. ; 
Div. III., 1688 to present time, 2s. 6d. 

O m a n . E N G L A N D I N T H E N I N E T E E N T H C E N T U R Y . B y 

C H A R L E S O M A N . Crown 8vo., cloth, 3s. 6d. 

Ransome. T H E B A T T L E S O F F R E D E R I C K T H E G R E A T . Extracted 
from Carlyle's ' History of Frederick the Great,' and edited by the late C Y R I L 

R A N S O M E , M . A . , Professor of History at the Yorkshire College, Leeds. With 
numerous Illustrations by A D O L P H M E N Z E L . Square 8vo., 3s. 6d. 

Rendel. N E W C A S T L E - O N - T Y N E : Its Municipal Origin and Growth. 
By the H O N . D A P H N E R E N D E L . Illustrated. Crown 8vo., 3s. 6d. 
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LITERATURE AND CRITICISM. 

Bell. K L E I N E S H A U S T H E A T E R . Fifteen Little P lays in German for 
Children. By Mrs. H U G H B E L L . Crown 8vo., cloth, 2s. 

Butler . S E L E C T E S S A Y S O F S A I N T E B E U V E . Chiefly bearing on 
English Literature. Translated by A. J. B U T L E R , Translator of ' The Memoirs 
of Baron Marbot.' One vol., 8vo., cloth, 3s. 6d. 

Collingwood. T H O R S T E I N O F T H E M E R E : a Saga of the Northmen 
in Lakeland. By W . G. C O L L I N G W O O D , Author of 'Life of John Ruskin,' etc. 
With Illustrations. Price ios. 6d. 

Cook. T H E D E F E N S E O F P O E S Y , otherwise known as A N A P O L O G Y 
FOR POETRY. By Sir P H I L I P S I D N E Y . Edited by A. S . C O O K , Professor 
of English Literature in Yale University. Crown 8vo., cloth, 3s. 6d. 

Cook. A D E F E N C E O F P O E T R Y . B y PERCY BYSSHE SHELLEY. 
Edited, with Notes and Introduction, by Professor A. S . C O O K . Crown 8vo., 
cloth, 2s. 6d. 

Davidson. A H A N D B O O K T O D A N T E . By GIOVANNI A. SCARTAZZINI. 
Translated from the Italian, with Notes and Additions, by T H O M A S D A V I D S O N , 
M.A. Crown 8vo., cloth, 5s. 

E l l a c o m b e . T H E P L A N T - L O R E A N D G A R D E N - C R A F T O F 
S H A K E S P E A R E . By H E N R Y N . E L L A C O M B E , M . A . , Vicar of Bitton. 
Illustrated by Major E . B. R I C K E T T S . Large crown 8vo., ios. 6d. 

Essex House Press Publications. (See pages 11 and 12.) 

Fleming. T H E A R T O F R E A D I N G A N D S P E A K I N G . By the 
Rev. Canon F L E M I N G , Vicar of St. Michael's, Chester Square. Fourth Edition. 
Cloth, 3s. 6d. 

Garnet t . S E L E C T I O N S I N E N G L I S H P R O S E F R O M E L I Z A B E T H 
TO VICTORIA. Chosen and arranged by J A M E S M. G A R N E T T , M.A., L L . D . 
700 pages, large crown 8vo., cloth, 6s. 6d. 

Goschen. T H E C U L T I V A T I O N A N D U S E O F I M A G I N A T I O N . 
By the Right Hon. G E O R G E J O A C H I M G O S C H E N . Crown 8vo., cloth, 2s. 6d. 

Harrison. S T U D I E S I N E A R L Y V I C T O R I A N L I T E R A T U R E . By 
F R E D E R I C H A R R I S O N , M. A., Author of ' The Choice of Books,' etc. New and 
Cheaper Edition. Large crown 8vo., cloth, 3s. 6d. 

Hudson. T H E L I F E , A R T A N D C H A R A C T E R S O F S H A K E -
SPEARE. By H . N. H U D S O N , LL.D. 2 vols., large crown 8vo., cloth, 17s. 

Kuhns. T H E T R E A T M E N T O F N A T U R E I N D A N T E ' S ' D I V I N A 
COMMEDIA.' By L. O S C A R K U H N S , Professor in Wesleyan University, 
Middleton, U.S.A. Crown 8vo., cloth, 5s. 

Lang . L A M B ' S A D V E N T U R E S O F U L Y S S E S . Wi th an Introduction 
by A N D R E W L A N G . Square 8vo., cloth, is. 6d. Also the Prize Edition, gilt 
edges, 2s. 
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M a u d . W A G N E R ' S H E R O E S . By CONSTANCE MAUD. Illustrated by 
H . G R A N V I L L E F E L L . Third Edition, crown 8vo., 5s. 

M a u d . W A G N E R ' S H E R O I N E S . By CONSTANCE MAUD. Illustrated 
by W. T. M A U D . Crown 8vo., 5s. 

Raleigh. S T Y L E . B y WALTER RALEIGH, Professor of Eng l i sh Literature 
at University College, Liverpool. Third Edition, crown 8vo., 5s. 

Raleigh. M I L T O N . B y Prof. WALTER RALEIGH. ( S e e p a g e 5.) 

Quiller-Couch. H I S T O R I C A L T A L E S F R O M S H A K E S P E A R E . B y 
A. T. Q U I L L E R - C O U C H ( ' Q ' ) . Author of 'The Ship of Stars,' etc. Crown 
8vo., 6s. 

Reynolds. S T U D I E S O N M A N Y S U B J E C T S . B y the Rev. S . H . 
R E Y N O L D S . One vol., demy 8vo., 10s. 6d. 

Rodd. T H E C U S T O M S A N D L O R E O F M O D E R N G R E E C E . 
By Sir R E N N E L R O D D , K.C.M.G. With seven full-page Illustrations. 8vo., 
cloth, 8s. 6d. 

Schelling. B E N J O N S O N ' S T I M B E R . Ed i t ed by Professor F . E . 
S C H E L L I N G . Crown 8vo., cloth, 3s. 6d. 

POETRY. 

Collins. A T R E A S U R Y O F M I N O R B R I T I S H P O E T R Y . Selected 
and arranged, with Notes, by J . C H U R T O N C O L L I N S , M.A. Handsomely bound, 
crown 8vo., 7s. 6d. 

Crabbe. P O E M S O F G E O R G E C R A B B E . Se lec ted and Ed i t ed by 
B E R N A R D H O L L A N D , M.A. With six Photogravure Illustrations. Crown 
8vo., 6s. 

G l e n c a i r n , R . J . P O E M S A N D S O N G S O F D E G R E E S . B y R O B E R T J . 
G L E N C A I R N . Crown 8vo., 5s. net. 

Gummere. O L D E N G L I S H B A L L A D S . Selected and Edited by 
F R A N C I S B . G U M M E R E , Professor of English in Iiaverford College, U.S.A. 
Crown 8vo., cloth, 5s. 6d. 

Holland. V E R S E S . B y MAUD HOLLAND (Maud Walpole ) . Crown 
8vo., 3s. 6d, 

Rodd. B A L L A D S O F T H E F L E E T . By Sir RENNEL RODD, K . C . M . G . 
Crown 8vo., cloth, 6s. 

BY THE SAME AUTHOR. 
F E D A , A N D O T H E R P O E M S , C H I E F L Y L Y R I C A L . W i t h etched 

Frontispiece. Crown 8vo., cloth, 6s. 

T H E U N K N O W N M A D O N N A , A N D O T H E R P O E M S . Wi th Frontis-
piece by R I C H M O N D . Crown 8vo., cloth, 5s. 

T H E V I O L E T C R O W N , A N D S O N G S O F E N G L A N D . W i t h Photo-
gravure Frontispiece. Crown 8vo., cloth, 5s. 
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FICTION. 
About . T R E N T E E T Q U A R A N T E . Translated by Lord NEWTON. 

Crown 8vo., 3s. 6d. 

' Ada le t . ' H A D J I R A : A Turkish Love Story. By ' ADALET.' One vol . , 
crown 8vo., cloth, 6s. 

Adder ley. S T E P H E N R E M A R X . T h e Story of a Venture in Ethics . 
By the Hon. and Kev. J A M E S A D D E R L E Y , formerly Head of the Oxford House 
and Christ Church Mission, Bethnal Green. Twenty-second Thousand. Small 
8vo., elegantly bound, 3s. 6d. Also, in paper cover, is. 

Adder ley. P A U L M E R C E R . A Tale of Repentance a m o n g Millions. 
By the Hon. and Rev. J A M E S A D D E R L E Y . Third Edition. One vol., crown 
8vo., cloth, 3s. 6d. 

B u n s e n . A W I N T E R I N B E R L I N . B y M A R I E VON B U N S E N . 
Translated by A. F. D. Second Edition. Crown 8vo., 5s. 

Burneside. T H E D E L U S I O N O F D I A N A . By MARGARET BURNESIDE. 
Second Edition, crown 8vo., 6s. 

Charleton. N E T H E R D Y K E . By R . J. CHARLETON. One vol., crown. 
8vo., 6s. 

Cherbuliez. T H E T U T O R ' S S E C R E T . ( L e Secret du Prdcepteur.} 
Translated from the French of V I C T O R C H E R B U L I E Z . One vol., crown 8vo., 
cloth, 6s. 

C h e s t e r . A P L A I N W O M A N ' S P A R T . B y N O R L E Y C H E S T E R . 
Crown 8vo., 6s. 

Cholmondeley. A D E V O T E E : An Episode in the Life of a Butterfly. 
By M A R Y C H O L M O N D E L E Y , Author of ' Diana Tempest,' ' The Danveis Jewels,' 
etc. Crown 8vo., 3s. 6d. 

Cholmondeley. R E D P O T T A G E . By MARY CHOLMONDELEY, Author of 
' Diana Tempest,'etc. Tenth Edition. Crown 8vo., 6s. 

Coleridge. T H E K I N G W I T H T W O F A C E S . By M. E. COLERIDGE. 
Eighth Edition, crown Svo., 6s. 

Collingwood. T H E B O N D W O M A N . A Story of the Northmen ii> 
Lakeland. By W . G . COLI . INGWOOD, Author of ' Thorstein of the Mere,' ' The 
Life and Work of John Ruskin,' etc. Cloth, i6mo., 3s. 6d. 

Dunmore. O R M I S D A L . A Nove l . By the EARL OF DUNMORE, F .R .G.S . , 
Author of 'The Pamirs.' One vol., crown 8vo., cloth, 6s. 

E d w a r d s . T H E M E R M A I D O F I N I S H - U I G . B y R . W . IC. E D W A R D S . 
Crown 8vo., 3s. 6d. 
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Ta lkner . M O O N F L E E T . By J. MEADE FALKNER. Second Edition, 
crown 8vo., 6s. 

Ford. O N T H E T H R E S H O L D . By ISABELLA O. FORD, Author of 
' Miss Blake of Monkshalton.' One vol., crown 8vo., 3s. 6d. 

Gaunt. D A V E ' S S W E E T H E A R T . By MARY GAUNT. One vol., 8vo., 
cloth, 3s. 6d. 

H a l l . F I S H T A I L S A N D S O M E T R U E O N E S . Crown 8vo., 6s. 

Harrison. T H E F O R E S T O F B O U R G - M A R I E . B y S. FRANCES 
H A R R I S O N (Seranus). Crown 8vo., 6s. 

Hutchinson. T H A T F I D D L E R F E L L O W . A Tale of St. Andrews. By 
H O R A C E G. H U T C H I N S O N , Author of ' My Wife's Politics,' ' Golf,' * Creatures of 
Circumstance,' etc. Crown 8vo., cloth, 2s. 6d. 

Knutsford. T H E M Y S T E R Y O F T H E R U E S O L Y . Translated by 
Lady K N U T S F O R D from the French of I I . D E B A L Z A C . Crown 8vo., cloth, 
3s. 6d. 

L i g h t h a l l . T H E F A L S E C H E V A L I E R . B y W . D . L I G H T H A L L . 
Crown 8vo., 6s. 

M c N u l t y . M I S T H E R O ' R Y A N . An Incident in the History of a Nat ion . 
By E D W A R D M C N U L T Y . Small 8vo., elegantly bound, 3s. 6d. 

JYEcNulty. S O N O F A P E A S A N T . By EDWARD MCNULTY. One vol., 
crown 8vo., 6s. 

Montrdsor. W O R T H W H I L E . By F . F . MONTRESOR, Author of 4 Into 
the Highways and Hedges.' Crown 8vo., cloth, 2s. 6d. 

Oxenden. A R E P U T A T I O N F O R A S O N G . By MAUD OXENDEN. 
Crown 8vo., 6s. 

Oxenden. I N T E R L U D E S . By MAUD OXENDEN. Crown 8vo., 6s. 

Podmore. A C Y N I C ' S C O N S C I E N C E . By C. T . PODMORE. Crown 
8vo., 6s. 

P i n s e n t . J O B H I L D R E D . By ELLEN F . PINSENT, Author of 'Jenny's 
Case.' One vol., crown 8vo., 3s. 6d. 

Roberts. T H E C O L O S S U S . By MORLEY ROBERTS, Author of ' A Son 
of Empire.' Third Edition. Crown 8vo., 6s. 

Spinner. A R E L U C T A N T E V A N G E L I S T , and other Stories. By 
A L I C E S P I N N E R , Author of ' Lucilla,' ' A Study in Colour,' etc. Crown 8vo., 6s. 

Wallace. L O T U S O R L A U R E L ? By HELEN WALLACE (Gordon Roy). 
Crown 8vo., 6s. 

"Williams. T H E B A Y O N E T T H A T C A M E H O M E . By N . WYNNE 
W I L L I A M S . Crown 8vo., 3s. 6d. 
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TRAVEL AND SPORT. 
Bell. T A N G W E E R A : Life among Gentle Savages on the Mosquito Coast 

of Central America. By C. N . B E L L . With numerous illustrations by ihe Author. 
Demy 8vo., 16s. 

Beynon. W I T H K E L L Y T O C H I T R A L . By Lieutenant W . G. L. 
B E Y N O N , D . S . O . , 3rd Ghoorkha Rifles, Staff Officer to Colonel Kelly with the 
Relief Force. With Maps, Plans, and Illustrations. Second Edition. Demy 
8vo., 7s. 6d. 

Bottome. A S U N S H I N E T R I P : G L I M P S E S O F T H E O R I E N T . 
Extracts from Letters written by M A R G A R E T B O T T O M E . With Portrait, elegantly 
bound, 4s. 6d. 

Bradley. H U N T I N G R E M I N I S C E N C E S O F F R A N K G I L L A R D 
W I T H T H E BELVOIR H O U N D S , 1860-1896. Recorded and Illustrated 
b y C U T H B E R T B R A D L E Y . 8 v o . , 1 5 s . 

Bull . T H E C R U I S E O F T H E ' A N T A R C T I C ' T O T H E S O U T H 
POLAR REGIONS. By H. J. B U L L , a member of the Expedition. With 
Frontispiece by W . L. W Y L I E , A.R.A., and numerous full-page Illustrations by 
W. G . B U R N - M U R D O C H . Demy 8vo., 15s. 

Burton. T R O P I C S A N D S N O W S : a Record of Sport and Adventure 
in Many Lands. By C A P T A I N R . G . B U R T O N , Indian Staff Corps. Illustrated, 
demy 8vo., 16s. 

Chapman. W I L D N O R W A Y . By ABEL CHAPMAN, Author of ' W i l d 
Spain.' With Illustrations by C H A R L E S W H Y M P E R . Demy 8vo., 16s. 

Freshfield. T H E E X P L O R A T I O N O F T H E C A U C A S U S . By 
D O U G L A S W . F R E S H F I E L D , F . R . G . S . , lately President of the Alpine Club. 
Illustrated with Photogravures and Maps, 2 vols., 4to., 3s. net. 

Gleichen. W I T H T H E B R I T I S H M I S S I O N T O M E N E L I K , 1897. 
By Count G L E I C H E N , Grenadier Guards, Intelligence Officer to the Mission. 
Illustrated, demy 8vo., 16s. 

Gordon. P E R S I A R E V I S I T E D . With Remarks on H . I . M . Mozuffer-
ed-Din Shah, and the Present Situation in Persia (1896). By General Sir T. E. 
G O R D O N , K.C.I.E., C.B., C.S.I. Formerly Military Attache and Oriental 
Secretary to the British Legation at Teheran, Author of ' The Roof of the 
World,' etc. Demy 8vo., with full-page Illustrations, ios. 6d. 

Grey- I N M O O R I S H C A P T I V I T Y . A n Account of the ' T o u r m a l i n e ' 
Expedition to Sus, 1897-98. By H. M . G R E Y . Illustrated, demy 8vo., 16s. 

H a l l . F I S H T A I L S A N D S O M E T R U E O N E S . B y B R A D N O C K H A L L , 
Author of ' Rough Mischance.' With an original Etching by the Author, and 
twelve full-page Illustrations by T . II. M C L A C H L A N . Crown 8vo., 6s. 

http://rcin.org.pl



Macdonald. S O L D I E R I N G A N D S U R V E Y I N G I N B R I T I S H E A S T 
AFRICA. By Major J. R. M A C D O N A L D , R.E. Fully Illustrated. Demy 8vo., 16s. 

M c N a b . O N V E L D T A N D F A R M , I N C A P E C O L O N Y , B E C H U A N A -
L A N D , N A T A L , A N D T H E T R A N S V A A L . By F R A N C E S M C N A B . With 
Map. Second Edition. Crown 8vo., 300 pages, 3s. 6d. 

P i k e . T H R O U G H T H E S U B - A R C T I C F O R E S T . A Record of a 
Canoe Journey for 4,000 miles, from Fort Wrangel to the Pelly Lakes, and down 
the Yukon to the Behring Sea. By W A R B U R T O N P I K E , Author of 'The Barren 
Grounds of Canada.' With Illustrations by C H A R L E S W H Y M P E R , from Photo-
graphs taken by the Author, and a Map. Demy 8vo., 16s. 

Pollok. F I F T Y Y E A R S ' R E M I N I S C E N C E S O F I N D I A . B y Lieut.-
Colonel P O L L O K , Author of ' Sport in Burmah.' Illustrated by A . C . C O R B O U L D . 
Demy 8vo., 16s. 

Porta l . T H E B R I T I S H M I S S I O N T O U G A N D A . By the late Sir 
G E R A L D P O R T A L , K . C . M . G . Edited by Sir R E N N E L R O D D , K . C . M . G . With 
an Introduction by the Right Honourable Lord C R O M E R , G . C . M . G . Illustrated 
from Photos taken during the Expedition by Colonel Rhodes. Demy 8vo., 21s. 

Portal . M Y M I S S I O N T O A B Y S S I N I A . B y the late Sir Gerald H . 
P O R T A L , C . B . With Map and Illustrations. Demy 8vo., 15s. 

Pr i tchet t . P E N A N D P E N C I L S K E T C H E S O F S H I P P I N G A N D 
CRAFT A L L R O U N D T H E WORLD. By R. T. P R I T C H E T T . With 50 
full-page Illustrations. Demy 8vo., 6s. 

Eeid. F R O M P E K I N G T O P E T E R S B U R G . A Journey of Fi f ty D a y s 
in 1898. By A R N O T R E I D . With Portrait and Map. Large crown 8vo., 
7s. 6d. 

S l a t i n a n d W i n g a t e . F I R E A N D S W O R D I N T H E S U D A N . B y 
Sir R U D O L F S L A T I N P A S H A , K . C . M . G . Translated and Edited by Colonel Sir 
F. R . W I N G A T E , K . C . M . G . Fully Illustrated. Popular Edition. 6s. Also a 
few copies of the Original Edition. Demy 8vo., 21s. net. 

S m i t h . T H R O U G H U N K N O W N A F R I C A N C O U N T R I E S . B y A . 
D O N A L D S O N S M I T H , M . D . , F . R . G . S . With Illustrations by A. D . M C C O R M I C K 
and C H A R L E S W H Y M P E R . Super royal 8vo., One Guinea net. 

Stone. I N A N D B E Y O N D T H E H I M A L A Y A S : A R E C O R D O F 
SPORT A N D TRAVEL. By S . J. S T O N E , late Deputy Inspector-General of 
the Punjab Police. With 16 full-page Illustrations by C H A R L E S W H Y M P E R . 
Demy 8vo., 16s. 

Thompson. R E M I N I S C E N C E S O F T H E C O U R S E , T H E C A M P , 
A N D T H E CHASE. By Colonel R . F . M E Y S E Y T H O M P S O N . Large crown 
8vo., 10s. 6d. 

W a r k w o r t h . N O T E S F R O M A D I A R Y I N A S I A T I C T U R K E Y . 
By E A R L P E R C Y (then Lord Warkworth). With numerous Photogravures. 
Fcap. 4to., 2is. net. 
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THE SPORTSMAN'S LIBRARY. 
Edited by the Right Hon. Sir HERBERT MAXWELL, Bart., M.P. 

A Re-issue, in handsome volumes, of certain rare and entertaining books on 
Sport, carefully selected by the Editor, and Illustrated by the best 
Sporting Artists of the day, and with Reproductions of old Plates. 

Library Edition, 15s. a Volume. Large-Paper Edition, limited to 200 copies, 
Two Guineas a volume. Also obtainable in Sets only, in fine leather 
bindings. Prices on application. 

VOLUME I. 

Smith. T H E L I F E O F A F O X , A N D T H E D I A R Y O F A H U N T S -
MAN. By THOMAS SMITH, Master of the Hambledon and Pytchley Hounds. 
With Illustrations by the Author, and Coloured Plates by G. H. JALLAND. 

Sir R a l p h P a y n e - G a l w e y , Bart., writes : ' It is excellent and beautifully produced.' 
' Is sure to appeal to everyone who has had, or is about to have, a chance of a run with the 

hounds, and those to whom an unkindly fate denies this boon will enjoy it for the joyous music 
of the hounds which it brings to relieve the winter of our discontent amid London fogs.'—Pall 
Mall Gazette. 

' It will be a classic of fox-hunting till the end of time.'—Yorkshire Post. 
1 No hunting men should be without this book in their libraries.1—World. 

VOLUME II. 

Thornton. A S P O R T I N G T O U R T H R O U G H T H E N O R T H E R N 
PARTS OF E N G L A N D A N D GREAT PART OF T H E H I G H L A N D S 
OF SCOTLAND. By Colonel T . THORNTON, of Thornville Royal, in 
Yorkshire. With the Original Illustrations by GARRARD, and other Illustrations 
and Coloured Plates by G. E. LODGE. 

' Sportsmen of all descriptions will gladly welcome the sumptuous new edition issued by Mr. 
Edward Arnold of Colonel T. Thornton's Sporting Tour," which has long been a scarce book.' 
—Daily News. 

' It is excellent reading for all interested in sport.'—Black and White. 
' A handsome volume, effectively illustrated with coloured plates by G. E. Lodge, and with 

portraits and selections from the original illustrations, themselves characteristic of the art and 
sport of the time.'—Times. 

VOLUME I II . 
Cosmopolite. T H E S P O R T S M A N I N I R E L A N D . Bv a COSMOPOLITE. 

With Coloured Plates and Black and White Drawings by P. CHENEVIX TRENCH, 
and reproductions of the original Illustrations drawn by R . ALLEN, and engraved 
by W . WESTALL, A . R . A . 

1 This is a most readable and entertaining book.'—Pall Mall Gazette. 
' As to the "get up " of the book we can only repeat what we said on the appearance of the 

first of the set, that the series consists of the most tasteful and charming volumes at present 
being issued by the English Press, and collectors of handsome books should find them not only 
an ornament to their shelves, but also a sound investment.' 

VOLUME IV. 
Berkeley. R E M I N I S C E N C E S O F A H U N T S M A N . By the Hon. 

GRANTLEY F. BERKELEY. With a Coloured Frontispiece and the original 
Illustrations by JOHN LEECH, and several Coloured Plates and other Illustrations 
by G. I I . JALLAND. 

'The latest addition to the sumptuous " Sportsman's Library " is here reproduced with all 
possible aid from the printer and binder, with illustrations from the pencils of Leech and G. H. 
Jalland.'—Globe. 

' The Hon. Grantley F. Berkeley had one great quality or the raconteur. His self revelations 
and displays of vanity are delightful.'—Times. 
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VOLUME V. 

Scrope. T H E A R T O F D E E R S T A L K I N G . B y W I L L I A M S C R O P E . 
With Frontispiece by EDWIN LANDSEER, and nine Photogravure Plates of the 
original Illustrations. 

' With the fine illustrations by the Landseers and Scrope himself, this forms a most worthy 
number of a splendid series.'—Pall Mall Gazette. 

'Among the works published in connection with field sports in Scotland, none probably have 
been more sought after than those of William Scrope, and although published more than fifty 
years ago, they are still as fresh as ever, full of pleasant anecdote, and valuable for the many 
practical hints which they convey to inexperienced sportsmen.'—Field. 

VOLUME VI . 

Nimrod. T H E C H A S E , T H E T U R F , A N D T H E R O A D . By NIMROD. 
With a Photogravure Portrait of the Author by D . MACLISE, R . A . , and with 
Coloured Photogravure and other Plates from the original Illustrations by 
ALKEN, and several reproductions of old Portraits. 

' Sir Herbert Maxwell has performed a real service for all who care for sport in republishing 
Nimrod's admirable papers. The book is admirably printed and produced both in the matter 
of illustrations and of binding.'—St. James's Gazette. 

'A thoroughly well got-up book .'—World. 

VOLUME V I I . 

Scrope. D A Y S A N D N I G H T S O F S A L M O N F I S H I N G . By WILLIAM 
SCROPE. With coloured Lithographic and Photogravure reproductions of the 
original Plates. 

' This great classic of sport has been reissued by Mr. Edward Arnold in charming form.'— 
Literature. 

COUNTRY HOUSE. 
Brown. P O U L T R Y - K E E P I N G A S A N I N D U S T R Y F O R F A R M E R S 

A N D COTTAGERS. By EDWARD BROWN, F.L.S. Fully Illustrated by 
LUDLOW. Revised Edition, demy 4to., cloth, 6s. 

BY THE SAME AUTHOR. 

P L E A S U R A B L E P O U L T R Y - K E E P I N G . Fully Illustrated. One vol., 
crown 8vo., cloth, 2s. 6d. 

I N D U S T R I A L P O U L T R Y - K E E P I N G . ( S e e p a g e 3.) 

P O U L T R Y F A T T E N I N G . Fully Illustrated. N e w Edit ion. Crown 8vo., 
is. 6d. 

C u n n i n g h a m . T H E D R A U G H T S P O C K E T M A N U A L . B y J. G . C U N -
NINGHAM. An introduction to the Game in all its branches. Small 8vo., with 
numerous diagrams, is. 6d. 

El l io t . A M A T E U R C L U B S A N D A C T O R S . Edi ted by W . G. ELLIOT. 
With numerous Illustrations by C. M. NEWTON. Large 8vo., 15s. 
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Ellacombe. I N A G L O U C E S T E R S H I R E G A R D E N . B y the Rev. 
H. N. E L L A C O M B E , Vicar of Bitton, and Honorary Canon of Bristol. Author 
of ' Plant Lore and Garden Craft of Shakespeare.' With new Illustrations by 
Major E. B. R I C K E T T S . Second Edition. Crown 8vo., cloth, 6s. 

Gossip. T H E C H E S S P O C K E T M A N U A L . B y G. H . D . GOSSIP. 
A Pocket Guide, with numerous Specimen Games and Illustrations. Small 8vo., 
is. 6d. 

H o l e . A B O O K A B O U T R O S E S . By the Very Rev. S . REYNOLDS 
H O L E , Dean of Rochester. Sixteenth Edition. Illustrated by H . G. M O O N and 
G . S . E L G O O D , R.I. Presentation Edition, with Coloured Plates, 6s. Popular 
Edition, 3s. 6d. 

Hole. A B O O K A B O U T T H E G A R D E N A N D T H E G A R D E N E R . 
By Dean H O L E . Popular Edition, crown 8vo., 3s. 6d. 

Hol t . F A N C Y D R E S S E S D E S C R I B E D . By ARDERN H O L T . A n 
Alphabetical Dictionary of Fancy Costumes. With full accounts of the Dresses. 
About 60 Illustrations by L I L L I A N Y O U N G . Many of them coloured. One vol., 
demy 8vo., 7s. 6d. net. 

H o l t . G E N T L E M E N ' S F A N C Y D R E S S A N D H O W T O C H O O S E 
I T . By A R D E R N H O L T . New and Revised Edition. With Illustrations. 
Paper boards, 2s. 6d. ; cloth, 3s. 6d. 

Maxwe l l . M E M O R I E S O F T H E M O N T H S . Second Series. B y 
Sir H E R B E R T M A X W E L L . (See page 2.) 

' W Y V E R N ' S ' C O O K E R Y B O O K S . 

Kenney-Herbert . C O M M O N - S E N S E C O O K E R Y : Based on Modern 
English and Continental Principles Worked out in Detail. Large crown 8vo., 
over 500 pages. 7s. 6d. 

BY THE SAME AUTHOR. 

F I F T Y B R E A K F A S T S : containing a great variety of N e w and Simple 
Recipes for Breakfast Dishes. Small 8vo., 2s. 6d. 

F I F T Y D I N N E R S . Small 8vo., cloth, 2s. 6d. 

F I F T Y L U N C H E S . Small 8vo., cloth, 2s. 6d. 

Shorland. C Y C L I N G F O R H E A L T H A N D P L E A S U R E . B y 
L. H. P O R T E R , Author of ' Wheels and Wheeling,' etc. Revised and edited by 
F. W. S H O R L A N D , Amateur Champion 1892-93-94. With numerous Illustrations, 
small 8vo., 2s. 6d. 

Smith. T H E P R I N C I P L E S O F L A N D E D E S T A T E M A N A G E -
MENT. By H E N R Y H E R B E R T S M I T H , Fellow of the Institute of Surveyors; 
Agent to the Marquess of Lansdowne, K.G.. the Earl of Crewe, Lord Methuen, 
etc. With Plans and Illustrations. Demy 8vo., 16s. 

White . P L E A S U R A B L E B E E - K E E P I N G . B y C. N . WHITE, Lecturer 
to the County Councils of Huntingdon, Cambridgeshire, etc. Fully illustrated. 
One vol., crown 8vo., cloth, 2s. 6d. 
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MISCELLANEOUS. 
Bell. C O N V E R S A T I O N A L O P E N I N G S A N D E N D I N G S . B y Mrs. 

H U G H B E L L . Square 8vo., 2s. 6d. 

Clouston. T H E C H I P P E N D A L E P E R I O D I N E N G L I S H F U R N I -
TURE. By K . W A R R E N C L O U S T O N . With 200 Illustrations by the Author. 
Demy 4to., handsomely bound, One Guinea net. 

Fell . B R I T I S H M E R C H A N T S E A M E N I N S A N F R A N C I S C O . By 
the Rev. J A M E S F E L L . Crown 8vo., cloth, 3s. 6d. 

G R E A T P U B L I C S C H O O L S . E T O N — H A R R O W — W I N C H E S T E R — 
R U G B Y — W E S T M I N S T E R — M A R L B O R O U G H — C H E L T E N H A M — I I A I L E Y B U R Y — 
C L I F T O N — C H A R T E R H O U S E . With nearly 100 Illustrations by the best artists. 
Popular Edition. One vol., large imperial i6mo., handsomely bound, 3s. 6d. 

•Greene. F L O W E R S F R O M P A L E S T I N E . (See page 14.) 

H A R R O W S C H O O L . Edited by E. W . HOWSON and G. TOWNSEND 
W A R N E R . With a Preface by E A R L S P E N C E R , K.G., D.C.L., Chairman of the 
Governors of Harrow School. And Contributions by Old Harrovians and Harrow 
Masters. Illustrated with a large number of original full-page and other Pen-
and-ink Drawings by Mr. H E R B E R T M A R S H A L L . With several Photogravure 
Portraits and reproductions of objects of interest. One vol., crown 4to., One 
Guinea net. A Large-Paper Edition, limited to 150 copies, Three Guineas net. 

Hartshorne. O L D E N G L I S H G L A S S E S . A n Account of Glass Drinking-
Vessels in England from Early Times to the end of the Eighteenth Century. 
With Introductory Notices of Continental Glasses during the same period, 
Original Documents, etc. Dedicated by special permission to Her Majesty the 
Queen. By A L B E R T H A R T S H O R N E , Fellow of the Society of Antiquaries. Illus-
trated by nearly 70 full-page Tinted or Coloured Plates in the best style of Litho-
graphy, and several hundred outline Illustrations in the text. Super royal 4to., 
Three Guineas net. 

Herschell . T H E B E G G A R S O F P A R I S . Translated from the French 
of M. Louis P A U L I A N by L A D Y H E R S C H E L L . Crown 8vo., is. 

Pi lk ington. I N A N E T O N P L A Y I N G F I E L D . T h e Adventures of 
some old Public School Boys in East London. By E. M. S. P I L K I N G T O N . 
Fcap. 8vo., handsomely bound, 2s. 6d. 

ILLUSTRATED HUMOROUS BOOKS. 
A m e s . R E A L L Y A N D T R U L Y . By Mr. and Mrs. ERNEST AMES. (See 

page 13.) 
H . B. and B. T. i i . M O R E B E A S T S ( F O R W O R S E C H I L D R E N ) . 

New Edition. One vol., 4to., 3s. 6d. (See page 13.) 

B Y THE SAME A UTHORS. 

T H E M O D E R N T R A V E L L E R . ( S e e page 13.) 

A M O R A L A L P H A B E T . (See page 13.) 

Lockwood. T H E F R A N K L O C K W O O D S K E T C H - B O O K . Be ing a 
Selection of Sketches by the late Sir F R A N K L O C K W O O D , Q.C., M.P. Third 
Edition. Oblong royal 4to., 10s. 6d. 
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Reed. T A I L S W I T H A T W I S T . An Animal Picture-Book by E. T . . 
R E E D , Author of ' Pre-Historic Peeps,' etc. With Verses by ' A B E L G I A N ; 
HARE.' Oblong demy 4to., 3s. 6d. (See page 13.) 

Streamer. R U T H L E S S R H Y M E S F O R H E A R T L E S S H O M E S . 
By Colonel D. S T R E A M E R . (See_page 13.) 

SCIENCE AND PHILOSOPHY. 
Arnold-Forster. A R M Y L E T T E R S , 1897-98. B y H . O . A R N O L D -

F O R S T E R , M . P . Crown 8vo., 3s. 6d. 
Burgess. P O L I T I C A L S C I E N C E A N D C O M P A R A T I V E C O N S T I -

T U T I O N A L LAW. By J O H N W. B U R G E S S , Ph.D., LL.D., Dean of the Uni-
versity Faculty of Political Science in Columbia College, U.S.A. In two vols., 
demy 8vo., cloth, 21s. 

Graham. E N G L I S H P O L I T I C A L P H I L O S O P H Y : an Exposit ion and 
Criticism of the Systems of Hobbes, Locke. Burke, Bentham, Mill and Maine. 
By W I L L I A M G R A H A M , M.A., Professor of Jurisprudence and Political Economy 
at Queen's College, Belfast. Octavo, 10s. 6d. net. 

H i l l . A M A N U A L O F H U M A N P H Y S I O L O G Y . B y L E O N A R D H I L L , 
M.B. Nearly 500 pages and 170 Illustrations. Crown 8vo., 6s. 

Holland. S U G G E S T I O N S F O R A S C H E M E O F O L D A G E P E N -
SIONS. By the Hon. L I O N E L H O L L A N D . Crown 8vo., is. 6d. 

H o p k i n s . T H E R E L I G I O N S O F I N D I A . B y E . W . H O P K I N S , P h . D . 
(Leipzig), Professor of Sanskrit and Comparative Philology in Bryn Mawr 
College. One vol., demy 8vo., 8s. 6d. net. 

H u t c h i s o n . F O O D A N D T H E P R I N C I P L E S O F D I E T E T I C S . 
By Dr. R O B E R T H U T C H I S O N . (Seepage 7.) 

Ladd. LOTZE'S P H I L O S O P H I C A L O U T L I N E S . Dic tated Port ions 
of the Latest Lectures (at Gottingen and Berlin) of Hermann Lotze. Translated 
and edited by G E O R G E T. L A D D , Professor of Philosophy in Yale College. About 
180 pages in each volume. Crown 8vo., cloth, 3s. 6d. each. Vol. I. Metaphysics. 
Vol. II. Philosophy of Religion. Vol. III. Practical Philosophy. Vol. IV. 
Psychology. Vol. V. Esthetics. Vol. VI. Logic. 

Lehfeldt . A T E X T - B O O K O F P H Y S I C A L C H E M I S T R Y . By Dr. R , 
A. L E H F E L D T , Professor of Physics at the East London Technical College. 
Crown 8vo., 7s. 6d. 

Morgan A N I M A L B E H A V I O U R . B y C. LLOYD MORGAN, F . R . S . , 
Principal of University College, Bristol. (See page 2.) 

BY THE SAME AUTHOR. 
H A B I T A N D I N S T I N C T : A S T U D Y I N H E R E D I T Y . D e m y 8vo.r 

16s. 
T H E S P R I N G S O F C O N D U C T . Cheaper Edition. Large crown 8vo.r 

3s. 6d. 
P S Y C H O L O G Y F O R T E A C H E R S . With a Preface by Sir JOSHUA 

FITCH, M.A., LL.D. , late one of H.M. Chief Inspectors of Training Colleges. 
Third Edition. One vol., crown 8vo., cloth, 3s. 6d. 

Paget. W A S T E D R E C O R D S O F D I S E A S E . By CHARLES E. PAGET, 
Lecturer on Public Health in Owens College, Medical Officer of Health for 
Salford, etc. Crown 8vo., 2s. 6d. 
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P e a r s o n . T H E C H A N C E S O F D E A T H , and other Studies in Evolution. 
By K A R L P E A R S O N , F.R.S. , Author of 'The Ethic of Free Thought,' etc. 
2 vols., demy 8vo., Illustrated, 25s. net. 

Perry. C A L C U L U S F O R E N G I N E E R S . By Professor JOHN PERRY, 
F.R.S. Crown 8vo., 7s. 6d. 

S h a w . A T E X T - B O O K O F N U R S I N G F O R H O M E A N D H O S P I T A L 
USE. By C . W E E K S S H A W . Revised and largely re-written by W . R A D F O R D , 
House Surgeon at the Poplar Hospital, under the supervision of Sir D Y C E D U C K -
W O R T H , M . D . , F . R . C . P . Fully Illustrated, crown 8vo., 3s. 6d. 

•Taylor . T H E A L P H A B E T . By ISAAC TAYLOR, M.A., LL.D. , C a n o n 
of York. New Edition, 2 vols., demy 8vo., 21s. 

T H E J O U R N A L O F M O R P H O L O G Y . Edi ted by C . O . WHITMAN, 
Professor of Biology in Clark University, U.S.A. Three numbers in a volume of 
100 to 150 large 4to. pages, with numerous plates. Single numbers, 17s. 6d. ; 
subscription to the volume of three numbers, 45s. Vols. I. to XIV. can now be 
obtained. 

V a n 'T. Hof f . L E C T U R E S O N T H E O R E T I C A L A N D P H Y S I C A L 
CHEMISTRY. (See page 10.) 

Young. A G E N E R A L A S T R O N O M Y . B y CHARLES A . YOUNG, 
Professor of Astronomy in the College of New Jersey, Associate of the Royal 
Astronomical Society, Author of ' The Sun,' etc. In one vol., 550 pages, with 250 
Illustrations, and supplemented with the necessary tables. Royal 8vo., half 
morocco, 12s. 6d. 

PRACTICAL SCIENCE MANUALS. 
Dymond. C H E M I S T R Y F O R A G R I C U L T U R A L S T U D E N T S . By 

T. S. D Y M O N D , of the County Technical Laboratories, Chelmsford. Crown 
8vo., 2s. 6d. 

Hal l iday. S T E A M B O I L E R S . By G. HALLIDAY, late Demonstrator at 
the Finsbury Technical College. Fully Illustrated, crown 8vo., 5s. 

Wilson. E L E C T R I C A L T R A C T I O N . By ERNEST WILSON, M.I .E.E. , 
Professor of Electrical Engineering at King's College, London. Illustrated. 
Crown 8vo., 5s. 

THE NATIONAL REVIEW. 
Edited by L. J. MAXSE. 

Price Half a Crown Monthly. 
The 1 National Review' is the leading Unionist and Conservative 

Review in Great Britain. Since it passed into the control and editor-
ship of Mr. Leo Maxse, most of the leaders of the Unionist Party have 
contributed to its pages, including the Marquis of Salisbury, Mr. Arthur 
Balfour, Mr. J. Chamberlain, and Lord George Hamilton. The episodes 
of the month, which give a masterly review of the important events of 
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t h e p reced ing m o n t h , fo rm a va luable fea ture of t h e Review, wh ich n o w 
occup ie s a un ique posi t ion a m o n g m o n t h l y per iodicals . 

P U B L I C A T I O N S O F T H E I N D I A O F F I C E A N D O F T H E G O V E R N M E N T O F I N D I A . 
Mr. E d w a r d A r n o l d , having been appointed Publisher to the Secretary of State for India ir> 

Council, has now on sale the above publications at 37 Bedford Street, Strand, and is prepared ti> 
supply full information concerning them on application. 

I N D I A N G O V E R N M E N T M A P S . 
Any of the Maps in this magnificent series can now be obtained at the shortest notice from 

Mr. E d w a r d A r n o l d , Publisher to the India Office. 

Thefollowing Catalogues of Mr. Edward Arnold's Publications will be sent post free on application : 
C A T A L O G U E OF W O R K S O F G E N E R A L L I T E R A T U R E . 
G E N E R A L C A T A L O G U E OF E D U C A T I O N A L W O R K S , including the principal publications of 

Messrs. Ginn and Company, Educational Publishers, of Boston and N e w York. 
C A T A L O G U E O F W O R K S F O R U S E I N E L E M E N T A R Y S C H O O L S . 
I L L U S T R A T E D L I S T O F B O O K S F O R P R E S E N T S A N D P R I Z E S . 

BOOKS FOR THE YOUNG. 
SIX SHILLINGS EACH. 

F I R E A N D S W O R D I N T H E S U D A N . B y S i r R U D O L P H SLATIN a n d S i r F . R . 
W i n g a t e . (See page 23.) 

M O O N F L E E T . By J . M E A D E F A L K N E R . (See page 2 1 . ) 

FIVE SHILLINGS EACH. 

S N O W - S H O E S A N D S L E D G E S . By K I R K M U N R O E . Fully illustrated. 
Crown 8vo., cloth, 5s. 

R I C K DALE. By K I R K M U N R O E . Fully illustrated. Crown 8vo., cloth, 5s. 
THE FUR SEAL'S TOOTH. By K I R K M U N R O E . Fully illustrated. Crown 8vo., cloth, 5s. 

H O W D I C K A N D M O L L Y S A W E N G L A N D . B y M . H . CORNWALL 
L e g h . With numerous Illustrations. Foolscap 4to., 5s. 

D R . G I L B E R T ' S D A U G H T E R S . B y MARGARET H A R R I E T M A T H E W S . 
Illustrated by C h r i s . H a m m o n d . Crown 8vo., cloth, 5s. 

E R I C T H E A R C H E R . By MAURICE H . H E R V E Y . With 8 full-page Illustrations. 
Handsomely bound, crown 8vo., 5s. 

T H E R E E F O F G O L D . By M A U R I C E H . H E R V E Y . With numerous full-page 
Illustrations, handsomely bound, gilt edges, 5s. 

BAREROCK ; or, The Island of Pearls. By H E N R Y N A S H . With numerous 
Illustrations by L a n c e l o t S p e e d . Large crown 8vo., handsomely bound, gilt edges, 5s. 

W A G N E R ' S H E R O E S . By CONSTANCE M A U D . Illustrated by H . GRANVILLE 
F e l l . Crown 8vo., 5s. 

WAGNER'S HEROINES. By CONSTANCE M A U D . Illustrated by W. T. M A U D . 
Crown 8vo. 5s. 

THREE SHILLINGS AND SIXPENCE EACH. 

TALES FROM HANS ANDERSEN. With nearly 40 Original Illustrations 
by E. A. L e m a n n . Small 4to., handsomely bound in cloth, 3s. 6d. 

T H E S N O W Q U E E N , and other Tales. By H A N S C H R I S T I A N A N D E R S E N . 
Beautifully illustrated by Miss E. A. L e m a n n . Small 4to., handsomely bound, 3s. 6d. 
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H U N T E R S T H R E E . By THOMAS W. KNOX, Author of 'The Boy Travellers,' 
etc. With numerous Illustrations. Crown 8vo., cloth, 3s. 6d. 

THE SECRET OF THE DESERT. By E. D. FAWCETT. With numerous 
full-page Illustrations. Crown 8vo., cloth, 3s. 6d. 

J O E L : A B O Y O F G A L I L E E . By ANNIE FELLOWS JOHNSTON. With ten 
full-page Illustrations. Crown 8vo., cloth, 3s. 6d. 

THE MUSHROOM CAVE. By EVELYN RAYMOND. With Illustrations. 
Crown 8vo., cloth, 3s. 6d. 

THE DOUBLE EMPEROR. By W . LAIRD CLOWES, Author of 'The Great 
Peril,' etc. Illustrated. Crown 8vo., 3s. 6d. 

S W A L L O W E D B Y A N E A R T H Q U A K E . By E . D . FAWCETT. Illus-
trated. Crown 8vo., 3s. 6d. 

HARTMANN THE ANARCHIST ; or, The Doom of the Great City. By 
E. D o u g l a s F a w c e t t . With sixteen full-page and numerous smaller Illustrations by F. T. 
J a n e . Crown 8vo., cloth, 3s. 6d. 

ANIMAL SKETCHES : a Popular Book of Natural History. By Professor C. 
Lloyd M o r g a n , F .R.S. Crown 8vo., cloth, 3s. 6d. 

ROME THE MIDDLE OF THE WORLD. By ALICE GARDNER. Illustrated. 
Cloth, 3s. 6d. 

TWO SHILLINGS AND SIXPENCE. 

F R I E N D S O F T H E O L D E N T I M E . By ALICE GARDNER, Lecturer in 

History at Newnham College, Cambridge. Second Edition. Illustrated. Square 8vo., 2s. 6d. 

TWO SHILLINGS EACH. 

THE CHILDREN'S FAVOURITE SERIES. A Charming Series of Juvenile 
Books, each plentifully Illustrated, and written in simple language to please young readers. 
Price 2s. each; or, gilt edges, 2s. 6d. My Book of Perils. My Book of Fairy Tales. 

My Book of History Tales. 
My Story Book of Animals. 
Rhymes for You and Me. 
My Book of Inventions. 

My Book of Wonders. 
My Book of Travel Stories. 
My Book of Adventures. 
My Book of the Sea. 
My Book of Fables. 
Deeds of Gold. 
My Book of Heroism. 

THE LOCAL SERIES. 
The Story of Lancashire. The Story of Wales. 
The Story of Yorkshire. The Story of Scotland. 
The Story of the Midlands. The Story of the West Country. 
The Story of London. 

ONE SHILLING AND SIXPENCE EACH. 

T H E C H I L D R E N ' S H O U R S E R I E S . 
All w i th F u l l - p a g e I l lus trat ions . 

THE PALACE ON THE MOOR. By E. DAVENPORT ADAMS, IS. 6d. 
TOBY'S PROMISE. By A. M. HOPKINSON. IS. 6d. 
MASTER MAGNUS. By Mrs. E. M. Field, is. 6d. 
M Y DOG PLATO. By M. H. CORNWALL LEGH. IS. 6d. 

A N I L L U S T R A T E D G E O G R A F H Y . B y ALEXIS FRYE and A. J . HERBERTSON. 
Royal 4to., 7s. 6d. and 5s. 
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