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P R E F A C E T O T H E T H I R D E D I T I O N . 

T H I S t h i r d e d i t i o n o f the Principles of Psychology d i f f e r s 
f r o m p r e c e d i n g edi t ions , m a i n l y b y c o n t a i n i n g a new d i v i s i o n ; 
w h i c h occurs i n the second v o l u m e , u n d e r the t i t l e — " P a r t 

V I I I . , C o n g r u i t i c s . " 
B y t h e preface t o t h e f i r s t e d i t i o n , i t w i l l be seen t h a t I 

h a d o r i g i n a l l y i n t e n d e d to w r i t e , u n d e r the t i t l e of " S u m m a r y 
a n d C o n c l u s i o n , " a d i v i s i o n h a v i n g f o r i t s purpose "to b r i n g 
t h e several l ines o f a r g u m e n t to a focus : " b e l i e v i n g t h a t 
" the h a r m o n y t h a t m a y be shown to subsist be tween the 

doc t r ines e labora ted i n the respective d ivis ions , is a s t r o n g 
c o n f i r m a t i o n o f t h e i r t r u t h . " W h e n I began t o prepare the 
second a n d g r e a t l y en l a rged e d i t i o n , I l o o k e d f o r w a r d to 
f u l f i l l i n g t h i s i n t e n t i o n , w h i c h d i s t u r b e d h e a l t h had before 

o b l i g e d me t o abandon . E v e n t u a l l y , however , I l e f t the 

a d d i t i o n a l p a r t u n w r i t t e n — p a r t l y because the w o r k had 
a l ready become too b u l k y , a n d p a r t l y because I t h o u g h t t ha t 
the ha rmonies I p roposed to p o i n t ou t were so conspicuous 
t h a t a l l readers w o u l d perceive t h e m . 

T h i s las t reason p r o v e d to be i l l - g r o u n d e d . F a r f r o m re­
c o g n i z i n g the harmonies w h i c h I t h o u g h t conspicuous, sundry 
c r i t i c s have en la rged o n the i n c o n g r u i t i e s . I n a r e v i e w p u b ­
l i s h e d i n the Academy f o r A p r i l 1, 1873, M r . H e u r y S i d g w i c k 
speaks of " the mazy incons is tency o f his [ m y ] me taphys i ca l 
r e s u l t s . " S i m i l a r l y , a w r i t e r i n the Spectator f o r the 21st o f 
June , 1873, asserts t h a t " M r . Spencer 's sys tem has the 
i ncu rab le defect o f f u n d a m e n t a l incoherence . " P r o f . Green , 
also, i n t w o ar t ic les w h i c h appeared i n the Contemporary 
Review f o r December , 1877, a n d M a r c h , 1878, devotes m u c h 

space to s h o w i n g , as he t h i n k s , t h a t m y v iews are n o t 
coheren t . T h u s I find i t , i f n o t necessary, a t any rate 

des i rable , to f u l f i l m y f i r s t i n t en t ion . 



VI PREFACE TO THE THIRD EDITION. 

I t is a c o m m o n r e m a r k t h a t where p a r t y f e e l i n g , p o l i t i c a l 
or theologica l , r u n s h i g h , one who , b e l i e v i n g t h a t ne i the r 
side is w h o l l y r i g h t or w h o l l y w r o n g , declines to c o m m i t 
h imse l f e n t i r e l y to e i ther , is usual ly l o o k e d u p o n b y b o t h 
w i t h suspicion, i f n o t w i t h avers ion. A n d i t is cur ious to 
see how, analogously, i n a con t roversy so r emote i n i t s issues 
f r o m human interests as t h a t be tween Eea l i sm and I d e a l i s m , 
the enunc ia t ion of a v i e w w h i c h recognizes an e lement o f 
t r u t h i n each, seems to beget a n t i p a t h y r a the r t h a n s y m p a t h y . 
T h e adherents o f e i ther d o c t r i n e , b e l i e v i n g t h a t i t is 
en t i r e ly t r u e or en t i r e ly false, are averse to a c o n c i l i a t i o n 
w h i c h requires any sacrif ice. Sur render of a p a r t of t h e i r 
doc t r ine is a lmost as of fens ive to t h e i r amour propre as 
surrender o f the w h o l e ; and the proposer o f i t is censured 

a l l r o u n d . 
Recogn iz ing , thus , the d i s favour w i t h w h i c h b o t h 

Realists and fdea l i s t s n a t u r a l l y r e g a r d t h a t T r a n s f i g u r e d 
Rea l i sm w h i c h accepts f r o m each a m o i e t y of b i s d o c t r i n e 
b u t rejects the rest , I scarcely expect t ha t where t h e y be fo re 
discovered on ly i n c o n g r u i t i e s , th i s n e w d iv i s ion w i l l show 
t h e m tha t there are congru i t i e s . I can do no more t h a n 
e x h i b i t these, i n the bel ief t h a t they w i l l be apparen t t o 
a l l who have n o t yet c o m m i t t e d themselves to one side or 
the o ther . I m a y a d d t h a t i n a b i l i t y t o recognize these 
congrui t ies admi t s o f t w o in t e rp re t a t i ons , c o n v e n i e n t l y sug­
gested b y a s imile w h i c h I have be fo re emp loyed i n ano ther 
re la t ion . T a k e n at d i f f e r e n t angles f r o m the same ob jec t , 
the t w o photographs placed i n a stereoscope, w h e n first 
v iewed , no t u n f r e q u e n t l y f o r m a confused double image ; 
b u t a f t e r pe rsever ing con templa t ion , mos t observers find 
t h e m suddenly u n i t e i n t o a s ingle clear represen ta t ion o f t h e 
object . Meanwhi le , there are some eyes w h i c h to t h e last 
f a i l i n c o m b i n i u g t h e m ; and to w h i c h t h e y c o n t i n u o u s l y 
appear c o n f l i c t i n g and confused . 

London, Octohpr, 1880. 
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W O R D S are somewhat s t r a ined i n t h e i r meanings b y c a l l i n g 
tha t a Second E d i t i o n , o f w h i c h the n e w p o r t i o n g r e a t l y ex­
ceeds the o l d p o r t i o n i n a m o u n t ; as happens w i t h t h i s 
v o l u m e , a n d as w i l l h appen w i t h i t s successor. O f the five 
Pa r t s here b o u n d toge the r , t h e t w o t h a t have p rev ious ly ap­
peared cover 217 pages ; w h i l e the three t h a t n o w appear f o r 

the first t i m e cover 425 pages. 
Never the less , t he f ac t t ha t s u n d r y o f the c a r d i n a l ideas 

con ta ined i n t h i s w o r k were enunc ia ted m a n y years ago, 
m u s t n o t be los t s i g h t of . W h e n , i n 1855, the F i r s t E d i t i o n 
o f The Principles of Psychology was issued, i t h a d to en­
coun te r a p u b l i c o p i n i o n a lmos t un ive r sa l l y adverse. T h e 
D o c t r i n e o f E v o l u t i o n eve rywhere i m p l i e d i n i t , was at t h a t 
t i m e r i d i c u l e d i n the w o r l d a t l a rge , a n d f r o w n e d u p o n even 
i n t h e sc ien t i f i c w o r l d . N a t u r a l l y , t he re fo re , t h e w o r k , 
passed over , o r t r e a t e d w i t h b u t smal l respect , b y r e ­
v iewers , r ece ived scarcely any a t t e n t i o n ; a n d i t s contents 
r e m a i n e d u n k n o w n save to the select f e w . T h e g rea t change 
o f a t t i t u d e t o w a r d s the D o c t r i n e o f E v o l u t i o n i n genera l . 
w h i c h has t a k e n place d u r i n g the las t t e n years , has made 
the D o c t r i n e o f M e n t a l E v o l u t i o n seem less unaccep tab le ; 

a n d one r e su l t has been t h a t the l e a d i n g concept ions set 
f o r t h i n the F i r s t E d i t i o n o f t h i s w o r k , have o f la te .ob ta ined 
considerable c u r r e n c y . I n F rance , some o f t h e m have been 
made k n o w n i n c i d e n t a l l y b y the t reat ise o f M . Ta ine , Be 
l'Intelligence; and t h e l u c i d expos i t i on o f P r o f . R i b o t i n 
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his Psychologic Auglaisc Gontemporaine, has presented t h e m 
a l l i n a systematic f o r m . I n E n g l a n d , t h e y have spread 
t h r o u g h var ious channels. A m o n g these I m a y more espe­
c ia l ly name The Physiology and Pathology of the Mind, by 
D r . Mauds ley , the first d i v i s i o n o f w h i c h w o r k is pe rvaded 
b y t h e m . A s most o f those w h o w i l l read th i s Second 
E d i t i o n o f the Principles of Psychology, never saw the F i r s t 
E d i t i o n , and cannot n o w ge t access to i t ; a n d as, i n Pa r t s 
I I I . and I V . , t hey w i l l meet w i t h ideas t h a t have been 
already made, i n the ways ind ica ted , more or less f a m i l i a r 
to t h e m ; i t is need fu l t ha t I should state these facts t o 
prevent misapprehensions. 

P a r t V., w h i c h closes th i s vo lume , is the P a r t r e f e r r e d to 
i n hlio final paragraph o f the Preface to the F i r s t E d i t i o n , 
as o m i t t e d f o r the reasons g i v e n . I n n o w f u l f i l l i n g the h a l f -
promise there made, eventua l ly to add i t t o the rest , I have 
the sat isfact ion o f f e e l i n g t ha t d u r i n g the fifteen years t h a t 
have elapsed, the hypothesis set f o r t h i n i t has assumed a 
m u c h h i g h e r development . 

The l o n g delays i n the issues o f the successive port ions of 
this work , have arisen i n par t f r o m disturbances o f hea l th t ha t 
have f r o m t ime to t ime compelled me t o desist f r o m w o r k , and 
m par t f r o m the continuous a t t en t ion taken i n a r ranging and 
superintending a systematic collection o f materials fo r the Prin­
ciples of Sociology, presently to be commenced. I have reason 
to hope tha t nei ther o f these causes w i l l operate so seriously i n 
delaying the issue of the numbers w h i c h are to compose tbo 
second volume. 

LONDON, December\ 1S70 
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T H E f o u r par t s o f which, t h i s w o r k consists,* t h o u g h i n t i m a t e l y 
r e l a t ed t o each, o the r as d i f f e r e n t v i ews o f the same g rea t 
agg rega t e o f phenomena , are ye t , i n t h e m a i n , several ly i n ­
dependent a n d comple te i n themselves . T h e p a r t i c u l a r 
ser ia l a r r a n g e m e n t i n w h i c h t h e y shou ld be presented, has 
consequent ly been i n g rea t measure a ques t ion o f genera l 
e x p e d i e n c y ; a n d w h i l e the o rde r I have chosen is one 
w h i c h seems, o n the w h o l e , the mos t advantageous, i t is 
n o t one w h i c h a l l readers are b o u n d to f o l l o w . A b r i e f 
cha rac t e r i za t ion o f each p a r t , w i l l enable every one to de­
cide f o r h i m s e l f w h i c h he m a y best commence w i t h . f 

T h e Genera l A n a l y s i s (o f w h i c h the essential p o r t i o n was 
o r i g i n a l l y p u b l i s h e d i n the Westminster Review f o r October , 
1853, u n d e r the t i t l e o f " T h e U n i v e r s a l P o s t u l a t e , " a n d re ­
appears here w i t h a d d i t i o n a l a r g u m e n t s and explanat ions) 
is an i n q u i r y c o n c e r n i n g the basis o f our i n t e l l i gence . I t s 
ob jec t is t o ascer ta in the f u n d a m e n t a l p e c u l i a r i t y o f a l l 
modes o f consciousness c o n s t i t u t i n g k n o w l e d g e p r o p e r — 

k n o w l e d g e o f the h ighes t v a l i d i t y . 
T h e Spec ia l A n a l y s i s has f o r i t s a i m , to resolve each 

species o f c o g n i t i o n i n t o i t s componen ts . C o m m e n c i n g w i t h 
the m o s t i n v o l v e d ones, i t seeks b y successive decomposi-

* The number of parts is now greatly increased : this volume contains 
five, and the second volume wi l l contain four, 

t The order has now been wholly changed : the two parts immediately 
named as corning first, being relegated to the second volume. 
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t ions t o reduce cogn i t i ons o f every order t o those o f the 
s imples t k i n d ; a n d so, f i n a l l y t o m a k e apparent the com­
m o n na tu re o f a l l t h o u g h t , a n d disclose i t s u l t i m a t e con­
s t i t uen t s . 

W h i l e these ana ly t i c a l pa r t s dea l w i t h the phenomena of 
in te l l igence sub jec t ive ly , and , as a necessary consequence, 
are con f ined t o h u m a n i n t e l l i g e n c e ; the syn the t i ca l parts 
deal w i t h the phenomena o f i n t e l l i gence ob jec t ive ly , and so 
inc lude n o t h u m a n in t e l l i gence on ly , b u t in t e l l igence under 
every f o r m . 

T h e General Synthesis , s e t t i n g ou t w i t h an abstract state­
m e n t o f the r e l a t i o n subs i s t i ng b e t w e e n every l i v i n g o rgan ­

i s m a n d the e x t e r n a l w o r l d , a n d a r g u i n g t h a t a l l v i t a l 
ac t ions whatever , m e n t a l a n d b o d i l y , mus t be expressible 
i n t e rms o f t h i s r e l a t i o n ; proceeds t o f o r m u l a t e , i n such 
terms, the successive phases o f p rog re s s ing L i f e , considered 
apar t f r o m our conven t iona l c lassif icat ions o f t h e m . * 

A n d the Specia l Synthes is , a f t e r e x h i b i t i n g t h a t g r a d u a l 
d i f f e r e n t i a t i o n o f t h e psych ica l f r o m the phys i ca l l i f e w h i c h 
accompanies the e v o l u t i o n o f L i f e i n general , goes on to de­
velop, i n i t s a p p l i c a t i o n t o psych ica l l i f e i n pa r t i cu l a r , t he 
doc t r ine w h i c h t h e p rev ious p a r t sets f o r t h : de sc r ib ing the 
na tu re a n d genesis o f the d i f f e r e n t modes o f I n t e l l i g e n c e , i n 
t e rms o f the r e l a t i o n w h i c h obtains be tween inne r a n d outer 
phenomena. 

A s m a y be supposed, the ana ly t i ca l d iv i s ions are m u c h 
less readable t h a n the syn the t i ca l ones. Hence , w h i l e a l l 
w h o are accus tomed to studies o f an abs t rac t character are 
r e c o m m e n d e d to f o l l o w the o rder i n w h i c h the pa r t s s t and , 
as b e i n g t h a t mos t conducive to a clear u n d e r s t a n d i n g of 

the sys tem i n i t s en semble ; those w h o are u n f a m i l i a r w i t h 
m e n t a l ph i l o sophy may , perhaps, more advantageously b e g i n 
w i t h Pa r t s I I I . a n d I Y : r e t u r n i n g t o Pa r t s I . a n d I I . 
shou ld t h e y fee l s u f f i c i e n t l y in te res ted t o do so. 

* A portion of the Part thus described, is now embodied in The Principla 
of Biology. 
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R e s p e c t i n g t h e e x e c u t i o n o f t h e w o r k , I m a y say t h a t i n 
sundry ways i t f a l l s m u c h shor t o f m y wishes . T h e r e are 
places i n w h i c h t h e a r g u m e n t is i n c o m p l e t e l y c a r r i e d o u t ; 
places i n w h i c h , f r o m inadequate e x p l a n a t i o n , there is an appa­
r e n t i n c o n g r u i t y b e t w e e n the s ta tements there made a n d those 
made e l s ewhere ; a n d there are, I fear , places where the 
f o r m o f express ion is n o t so precise as i t shou ld be. A d d to 

w h i c h , t h a t i n t r e a t i n g u n d e r several separate aspects a 
sub jec t so ex tens ive , I have perhaps e r r ed i n a t t e m p t i n g 
too m u c h ; a n d have so devo ted ne i t he r t h o u g h t e n o u g h 
n o r space e n o u g h to any one o f the several aspects under 
w h i c h the sub jec t is p resen ted . 

W h i l e , however , I a m conscious t ha t the w o r k conta ins 
m a n y m o r e i m p e r f e c t i o n s t h a n i t w o u l d have done h a d i t s 
scope been m o r e l i m i t e d a n d i t s e l abora t ion longer , I w o u l d 

excuse the issue o f i t i n i t s present f o r m o n several g rounds : 
p a r t l y o n t h e g r o u n d t h a t i t is a lmos t useless t o w a i t u n t i l 
any o r g a n i z e d b o d y o f t h o u g h t has reached i t s f u l l develop­
men t , w h i c h i t neve r does i n the course o f a s ingle l i f e ; 
p a r t l y o n t h e g r o u n d t h a t i t is n e x t t o imposs ib le f o r the 
w r i t e r o f a w o r k l i k e t h i s , t o dispense w i t h the a id of 
c a n d i d c r i t i c i s m ; b u t c h i e f l y o n the g r o u n d t ha t the genera l 
t r u t h s enunc ia t ed , b e i n g , as I bel ieve, b o t h n e w a n d i m ­
p o r t a n t , i t seemed t o me undes i rab le t o delay t h e i r p u b l i c a ­
t i o n w i t h t h e v i e w o f b y a n d b y p re sen t i ng t h e m i n a more 

finished guise . 

For the somewhat abrupt termination of the work, my 
a p o l o g y m u s t be , t h a t d i s t u r b e d h e a l t h has o b l i g e d me to 
desist f r o m w r i t i n g a f ( S u m m a r y a n d C o n c l u s i o n , " i n w h i c h 
[ p u r p o s e d t o b r i n g the several l ines o f a r g u m e n t to a 

focus . I g r e a t l y r e g r e t t h i s ; n o t o n l y because the h a r m o n y 
t h a t may be s h o w n t o subsis t be tween the doc t r ines elabor­
a t e d i n the respec t ive d iv i s ions , is a s t r o n g c o n f i r m a t i o n 
o f t h e i r t r u t h ; b u t because, i n the absence o f exp l ana t i on , 
pome m i s u n d e r s t a n d i n g m a y arise c o n c e r n i n g the i m p l i c a . 
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t i o n s — o n t o l o g i c a l and o t h e r — w h i c h m a n y w i l l t h i n k 
mani fes t . 

I t m a y be w e l l f u r t h e r t o say t ha t , o r i g i n a l l y , I h a d i n ­
t ended to a d d a fifth d i v i s i o n , w h i c h shou ld i n c l u d e sund ry 
deduct ions a n d speculat ions t h a t c o u l d n o t p r o p e r l y be em­
b o d i e d i n the o ther d iv i s ions . B u t be fore b e i n g compel led 
to do so, I h a d decided, t h a t as t h i s fifth d i v i s i o n was n o t 

s t r i c t l y necessary ; a n d as ce r t a in o f t h e suggest ions 
conta ined i n i t m i g h t p re jud ice some agains t the doct r ines 
developed i n the o t h e r s ; i t w o u l d be be t t e r t o w i t h h o l d i t — 
at any ra te f o r the present . 

July, 1855. 
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C H A P T E R I . 

TEE NERVOUS SYSTEM. 

§ 1. The lowest animal and the highest animal present no 
con t ras t m o r e s t r i k i n g t h a n t h a t be tween t h e s m a l l se l f -mo­

b i l i t y o f t h e one a n d t h e g r ea t s e l f - m o b i l i t y o f t h e o ther . A 
m o n a d pass ing , a p p a r e n t l y w i t h some r a p i d i t y , across the 

field o f t h e mic roscope , r e a l l y advances w i t h e x t r e m e s low­
ness : i t s v e l o c i t y , u n e x a g g e r a t e d b y c o m b i n e d lenses, 

b e i n g abou t t h a t o f t h e m i n u t e - h a n d o f a w a t c h . T h e pa r t s 
o f a d i s t u r b e d sea-anemone d r a w themselves t oge the r w i t h 
a speed w h i c h , t h o u g h i m m e n s e l y g rea te r t h a n t h a t o f a 
m o n a d t h r o u g h the wa te r , is i n s i g n i f i c a n t as measured b y the 
speed o f m o s t t e r r e s t r i a l a n d aer ia l creatures. C o m p a r i n g 
the m o v e m e n t s o f Protozoa, or o f Zoophytes, w i t h those o f 

B i r d s t h a t keep pace w i t h r a i l w a y t r a i n s or those M a m m a l s 

t h a t g a l l o p a m i l e i n a m i n u t e , t h e i r l o c o m o t i v e powers seem 
scarcely apprec iab le . Masses b e i n g supposed equal , t h e 
q u a n t i t y o f m o t i o n gene ra t ed i n the last case approaches a 

m i l l i o n t i m e s t h a t gene ra t ed i n the first. 
Cont ras t s o f t h i s k i n d ex i s t w i t h i n each g rea t d i v i s i o n o f 

the a n i m a l k i n g d o m , as w e l l as i n t h e a n i m a l k i n g d o m 

t a k e n as a w h o l e . T h e s u b - k i n g d o m An nulosa shows us an 
immense d i f f e rence b e t w e e n the s low c r a w l i n g o f w o r m s 

a n d q u i c k f l i g h t o f insects . A m o n g M o l l u s k s the s l u g g i s h ­

ness o f t h e Tunicata is no less m a r k e d t h a n the a c t i v i t y o f 

t h e Cephalopoda. A n d b e t w e e n the i n f e r i o r or wa te r -
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b r e a t h i n g Vertebrata a n d super ior or a i r - b r e a t h i n g Verte-
brat a, there is an equa l ly conspicuous un l ikeness i n energy 
o f movemen t . 

T h i s s e l f - m o b i l i t y w h i c h b y i t s g rea te r a m o u n t g e n e r a l l y 
d is t inguishes h i g h e r an imals f r o m l o w e r , a n d , indeed , enters 
l a rge ly i n t o our concept ions o f h i g h e r a n d l o w e r , is d i sp layed 
i n several ways . W e see i t i n the changes o f a t t i t u d e t h a t 
are made w i t h o u t m o v i n g t h e b o d y f r o m place t o place. 
W e see i t i n t h e t ransference o f the b o d y as a who le 
t h r o u g h space : cons ide r ing t h i s t ransference apa r t f r o m 
e x t e r n a l resistances overcome. A n d w e see i t i n t h e over­
c o m i n g o f res is tances—both those o f med ia a n d those 
due to g r a v i t y . A l l these, however , are mani fes ta t ions o f 
one a b i l i t y — t h e a b i l i t y t o generate a fo rce w h i c h e i ther 
shows i t s e l f as m o m e n t u m or w o u l d generate m o m e n t u m 
b u t f o r a coun te rba l anc ing fo rce . A n d i t is i n t h i s genera l 
f o r m t h a t we are here concerned w i t h t h i s a b i l i t y . W e have 
to contempla te the i n f e r i o r animals as b e i n g genera tors o f 
v e r y smal l quant i t ies o f ac tua l or p o t e n t i a l m o t i o n , a n d t h e 

h i g h e r animals as b e i n g generators o f r e l a t i v e l y - i m m e n s e 
quant i t ies o f ac tua l or p o t e n t i a l m o t i o n . 

§ 2. With what internal differences are these differences 
o f ex t e rna l m a n i f e s t a t i o n connec ted ? N o d o u b t w i t h 
several. A n act ive o r g a n i s m conta ins var ious appl iances 
no one o f w h i c h can be spared w i t h o u t g r e a t l y d i m i n i s h i n g , 
or qu i te d e s t r o y i n g , i t s a c t i v i t y . 

I f the a l i m e n t a r y sys tem be incapac i t a t ed , the re m u s t p r e ­
sen t ly resu l t a decreased p o w e r o f g e n e r a t i n g m o t i o n , f r o m 
l ack o f the mater ia ls whence m o t i o n is o b t a i n e d ; a n d hence 

the fac t , conspicuous t h r o u g h o u t t h e a n i m a l k i n g d o m , t h a t 
a long w i t h m u c h locomot ive a c t i v i t y the re goes a deve loped 
apparatus f o r t a k i n g u p n u t r i m e n t . I t is m a n i f e s t , t o o , 
t ha t there cannot be grea t s e l f - m o b i l i t y unless the absorbed 
mater ia ls are e f f i c i e n t l y d i s t r i b u t e d t o t h e organs w h i c h 
t r a n s f o r m insensible m o t i o n i n t o sensible m o t i o n ; a n d t h u s 
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i t happens t h a t as w e ascend f r o m creatures w h i c h m c v u 
l i t t l e t o crea tures w h i c h m o v e m u c h , w e mee t w i t h a m o r e 

a n d m o r e e v o l v e d vascu la r sys t em. S i m i l a r l y w i t h t h e 
o rgans f o r s e p a r a t i n g f r o m t h e b l o o d t h e substances t h a t 

have y i e l d e d u p t h e i r c o n t a i n e d m o t i o n . I f t he b l o o d be­
comes c h o k e d w i t h i n e r t m a t t e r , t he re necessar i ly resul ts a 

decreased genesis o f m o t i o n ; a n d the re fo re , as w e see o n 

c o m p a r i n g i n a c t i v e w i t h ac t ive an imals , t he e x a l t a t i o n o f 
a c t i v i t y is a c c o m p a n i e d b y t h e deve lopmen t o f d e p u r a t i n g 

s t r u c t u r e s . S t i l l c learer is i t t h a t t h e p r o d u c t i o n o f m u c h 
m o t i o n , a n d t h e resistance to those forces w h i c h an tagonize 
m o t i o n , i m p l y p a r t s capable o f b e a r i n g g rea t s t r a i n s — 
masses o f dense t i ssue such as i n ve r t eb ra t e an imals f o r m 
bones, a n d i n i n v e r t e b r a t e an ima l s f o r m d e r m a l f r a m e ­
w o r k s ; a n d , a c c o r d i n g l y , as w e ascend f r o m creatures t h a t 

are i n e r t t o crea tures t h a t are v ivac ious , w e advance f r o m 
w e a k t o s t r o n g skele tons , i n t e r n a l o r e x t e r n a l . A b o v e a l l 

i t is s e l f - ev iden t t h a t a l o n g w i t h l o c o m o t i v e a c t i v i t y there 
m u s t e x i s t those c o n t r a c t i l e o rgans w h i c h are t h e i m m e ­

d ia te m o v e r s o f t h e l i m b s a n d consequen t ly o f the b o d y ; 
a n d hence t h e d i r e c t c o n n e c t i o n be tween absence o f mus­
c u l a r f i b r e s a n d ex t r eme ly - sma l l s e l f - m o b i l i t y , a n d the d i r e c t 
c o n n e c t i o n b e t w e e n deve lopmen t o f t h e muscles a n d m u c h 

s e l f - m o b i l i t y — c o n n e c t i o n s so d i r e c t as t o m a k e i t a t f i r s t 
s i g h t seem t h a t the genesis o f m o t i o n var ies as the mus ­

cu l a r d e v e l o p m e n t . 
R e m o t e l y dependen t , however , as t h e genesis o f m o t i o n 

is o n d iges t i ve , vascular , r e s p i r a t o r y , a n d o the r s t r u c t u r e s ; 

a n d i m m e d i a t e l y dependen t as i t is o n con t r ac t i l e s t ruc ­

t u r e s ; i t s m o s t i m p o r t a n t dependence remains to be named . 
F o r a l l o f these appl iances t a k e n t o g e t h e r can do n o t h i n g 
o f themselves . T h e muscles are b u t i n s t r u m e n t s , w h i c h 

r e m a i n passive u n t i l t h e i r p o w e r is e v o k e d b y the s t r u c t u r e 
w h i c h uses t h e m ; a n d t h e q u a n t i t y o f m o t i o n t h e y t hen 

g i v e o u t var ies a c c o r d i n g t o the d e m a n d made b y t h i s 

e x c i t i n g a n d c o n t r o l l i n g s t r u c t u r e . I n o the r words , t he 
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i n i t i a t o r o r p r i m a r y genera to r o f m o t i o n is t h e N e r v o u s 
Sys tem. W h e r e there is e x t r e m e l y l i t t l e p o w e r o f genera t ­
i n g m o t i o n , as a m o n g the Protozoa a n d t h e i n f e r i o r Coelen-
terata, the re is no nervous sys tem. W h e r e a c t i v i t y begins 
to show i t s e l f a nervous sys tem beg ins t o be v i s i b l e . A n d 
where the power o f se l f -movement is g rea t , t h e nervous 
sys tem is compara t i ve ly w e l l developed. T h o u g h the mus­
cular sys tem also becomes l a r g e r a n d b e t t e r o r g a n i z e d ; y e t 
the q u a n t i t y o f m o t i o n p r o d u c e d is f u n d a m e n t a l l y r e l a t ed to 
the degree o f nervous deve lopment . N o t , indeed , t h a t i t is 
so r e l a t ed w i t h a n y t h i n g l i k e u n i f o r m i t y : t h i s w e shal l 
p resen t ly see t h a t i t cannot be . B u t i t is so r e l a t ed more 
u n i f o r m l y t h a n i n any o ther w a y . A f e w t y p i c a l contrasts 
w i l l show t h i s . 

§ 3. The absence of measurements renders detailed com­
par i son a m o n g the var ious classes o f Mollusca un sa t i s f ac to ry . 
O n p u t t i n g side b y side the e x t r e m e t e r m s , however , we 
find an unques t ionable d i f fe rence i n t h e p r o p o r t i o n be tween 
the nervous sys tem a n d the rest o f the b o d y . T h e sedentary 
Asc id ians , w h i c h do l i t t l e i n the w a y o f m o v i n g b e y o n d 
occasional ly c o n t r a c t i n g themselves , severa l ly possess o n l y 
a s ingle smal l g a n g l i o n w i t h i t s f i b r e s ; b u t Cephalopods o f 
the d ib ranch ia te order , w h i c h are ac t ive creatures t h a t d a r t 
t h r o u g h the wa te r fas t enough t o ca tch fish, c o n t a i n masses 
o f nerve-t issue t h a t bear m u c h l a rge r ra t ios to t h e i r t o t a l 
masses. 

I t is w i t h annulose an imals as w i t h mol luscous an ima l s 
we have no de f in i t e est imates o f the sizes o f t h e i r ne rvous 
sys t ems ; a n d hence can b r i n g i n evidence o n l y t h e m a r k e d 

differences. A s before , t he e x t r e m e f o r m s s u p p l y these. 
The s l u g g i s h a n n u l o i d types , w h e n c o n t r a s t e d w i t h t h e 

energet ic k i n d s o f Annnlosa, present dec ided def ic iencies o f 

nerve-substance; a n d even be tween such less-remote orders 
as the tub ico lous A n n e l i d s , l e a d i n g s t a t i ona ry l i ve s , a n d t h e 
decapodous Crustaceans, l e a d i n g ac t ive l ives , a k i n d r e d 
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d i f f e rence m a y be safe ly asserted. T h e r e are also, i n some 
annulose t ypes cont ras t s b e t w e e n t h e ne rvous sys tem i n the 

i nac t i ve a n d ac t ive stages o f the same i n d i v i d u a l . T h e f e e b l y -
m o v i n g c a t e r p i l l a r has b u t a s m a l l ne rvous s y s t e m ; t h e 
b u t t e r f l y , w T i t h i t s p o w e r o f v i g o r o u s f l i g h t , has a r e l a t i v e l y 

l a r g e o n e ; a n d d u r i n g t h e i n t e r m e d i a t e pupa-s ta te , i n 
w h i c h t h e o r g a n i z a t i o n is b e i n g adap ted t o t h i s more v i v a ­

cious l i f e , a r a p i d g r o w t h o f the nervous sys tem m a y be t r aced . 

I t is i n t h e Vertebrata, however , t h a t t h e m o s t s t r i k i n g 

evidence meets us . A c c o r d i n g to L e u r e t , t he average r a t i o 
o f t h e b r a i n t o t h e b o d y i s — i n fishes, 1 t o 5,668 ; i n r ep ­
t i les , 1 t o 1,321 ; i n b i r d s , 1 t o 2 1 2 ; a n d i n m a m m a l s , 1 t o 
186. N o w t h o u g h these can be b u t r u d e a p p r o x i m a t i o n s , 

since the re are g r e a t d i f ferences w i t h i n each class, a n d since 
the r a t i o o f t h e b r a i n t o t h e b o d y is n o t t h e r a t i o o f t h e 

whole ne rvous sys tem t o t h e b o d y ; y e t the r e l a t ions t h e y 
i n d i c a t e are s u b s t a n t i a l l y t r u e . W e r e t h e w e i g h t o f t h e 
s p i n a l c o r d a n d t h e nerves added t o t h a t o f t h e b r a i n i n 

eacn case, t h e s t r e n g t h s o f the cont ras t s w o u l d be consider­
a b l y d i m i n i s h e d ; b u t t h e cont ras t s w o u l d s t i l l be s t r o n g . 
A n d w i t h t h e m there go t h e s t r o n g contras ts be tween t h e 
ac t iv i t i e s i n t h e respect ive classes—the Fishes t h a t s w i m i n 
a m e d i u m o f t h e i r o w n specif ic g r a v i t y ; t h e Rep t i l e s of 

w h i c h t h e h i g h e r have t o s u p p o r t t h e w e i g h t s o f t h e i r 

bodies as t h e y move abou t over t h e l a n d , b u t cannot do 
t h i s f o r l o n g t o g e t h e r ; t h e B i r d s a n d M a m m a l s t h a t are i n 

cons tan t l o c o m o t i o n , o f t e n a t h i g h ve loc i t i e s . H e r e , 

t oo , t h e a l l e g e d c o n n e c t i o n is r e n d e r e d the clearer b y t h e 

a p p r o x i m a t e u n i f o r m i t y o f t h e r e l a t i v e a m o u n t o f musc le . 

T h e w e i g h t o f musc le i n a f i s h f o r m s s o m e t h i n g l i k e as 
l a rge a p a r t o f the t o t a l w e i g h t as i t does i n a r e p t i l e — 

perhaps a l a r g e r p a r t ; a n d a r e p t i l e is scarcely i f a t a l l 
i n f e r i o r t o a b i r d o r a m a m m a l i n the p r o p o r t i o n o f cont rac­

t i l e t issue i t possesses. H e n c e i t becomes m a n i f e s t t h a t 

ind i spensab le as is c o n t r a c t i l e t issue t o t h e genesis o f 

m o t i o n , i t s q u a n t i t y does n o t d e t e r m i n e the q u a n t i t y o f 
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m o t i o n genera ted . W h e r e a s , n o t w i t h s t a n d i n g t h e m a n y 

c o m p l i c a t i n g c i rcumstances , a gene ra l r e l a t i o n be tween 
q u a n t i t y o f nerve a n d q u a n t i t y o f m o t i o n is t raceable . 

The re are special cases w h i c h i l l u s t r a t e t h i s r e l a t i o n . I 
m a y name one—the case o f t h e Porpo i se . A Porpoise ' s 
b r a i n exceeds g r e a t l y i n size the b ra in s o f o the r M a m m a l s 
t h a t have bodies commensura te w i t h i t s o w n , except 
t h a t o f M a n and , perhaps, t h a t o f t h e G o r i l l a . S u c h a 
s t ruc tu re i n a creature l e a d i n g so s imple a l i f e , is a serious 
d i f f i c u l t y i n the w a y o f c u r r e n t i n t e r p r e t a t i o n s ; b u t is q u i t e 
i n h a r m o n y w i t h the i n t e r p r e t a t i o n here g i v e n . Porpoises 
a c c o m p a n y i n g a steam-vessel, g a m b o l l i n g a n d m a k i n g ex­
cursions o n e i ther side w i t h o u t apparen t e f f o r t , p rove , b y 
k e e p i n g u p so h i g h a v e l o c i t y t h r o u g h so dense a m e d i u m , 
t h a t t h e i r m o t o r energies are enormous . 

§ 4. A closer examination of the facts soon reveals the 
in su f f i c i ency o f the f o r e g o i n g gene ra l i za t ion . D e e p as i s 
the connec t ion be tween nervous deve lopmen t a n d l ocomot ive 
a c t i v i t y , f a r t h e r compar isons show t h a t i t is c o m p l i c a t e d 
w i t h some o ther connec t ion scarcely less r a d i c a l . I f , o t h e r 
t h i n g s b e i n g equal , t h e q u a n t i t y o f m o t i o n gene ra t ed 
va r i ed d i r e c t l y as the q u a n t i t y o f nerve- t issue, t h e n , i n 
creatures c o n s t i t u t i o n a l l y a l i ke o r b u t l i t t l e d i s s imi l a r , a 
to l e rab ly constant r a t i o w o u l d ex is t b e t w e e n the mass o f 
the nervous sys tem a n d t h e mass o f the b o d y : suppos ing 
the b o d y , w h e t h e r l a rge o r sma l l , t o be c a r r i e d f r o m place 
to place w i t h equal v e l o c i t y . T h e r a t i o is f a r f r o m cons tan t 
however . 

A horse ga l lops m u c h fas ter t h a n a m a n r u n s ; a n d a 
horse i n o r d i n a r y w o r k d a i l y moves h is b o d y t h r o u g h a 
space grea ter t h a n t h a t t h r o u g h w h i c h a m a n moves h i s b o d y , 

or grea ter t h a n t h a t t r a n s p o s i t i o n o f h i s b o d y w h i c h a m a n ' s 

d a i l y l abou r is equ iva len t t o . H e n c e were the re a s imple 
r e l a t i o n be tween a m o u n t o f nerve- t i ssue a n d a m o u n t o f m o ­
t i o n evolved , a horse, w h i c h w e i g h s some seven t i m e s as m u c h 
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as a m a n , s h o u l d have a ne rvous sys t em a t least seven t i m e s 
as h e a v y . I n s t e a d o f t h i s i t has a l i g h t e r ne rvous sys tem. I t s 

b r a i n w e i g h s b u t one p o u n d seven ounces; a n d were i t s sp ina l 
c o r d added , t h e t o t a l w e i g h t w o u l d p r o b a b l y n o t exceed t w o 

p o u n d s . B u t a m a n ' s b r a i n a n d s p i n a l c o r d w e i g h betwee?i 

t h ree a n d f o u r p o u n d s . T h u s t h e horse 's ce rebro-sp ina l 
ax i s i s b u t o n e - t e n t h o f w h a t i t s h o u l d be , were t h i s r e l a t i o n 
the o n l y one. S t i l l c learer i s t h e p r o o f t h a t the re 

is some o t h e r r e l a t i o n , w h e n w e a v o i d m o d i f y i n g causes, b y 
c o m p a r i n g an ima l s o f t h e same genus, o r species, b u t o f 

d i f f e r e n t sizes. T h e va r i e t i e s o f dogs s u p p l y g o o d i l l u s t r a ­
t i o n s . A n e w f o u n d l a n d a n d a spanie l are a l i k e i n o rgan iza ­
t i o n , f o o d , t e m p e r a t u r e , r e s p i r a t i o n , & c . ; a n d t h e y are 
a p p r o x i m a t e l y a l i k e i n t h e i r powers o f l o c o m o t i o n : t h e 
advan tage b e i n g o n t h e side o f t h e l a r g e r o f t h e t w o . 
W e r e genesis o f m o t i o n measured b y q u a n t i t y o f ne rve-
t issue, a n e w f o u n d l a n d ' s ce rebro-sp ina l ax is shou ld , the re ­
fo r e , exceed i n size t h a t o f a spanie l as m u c h as a n e w f o u n d -
land ' s b o d y exceeds i n size t h a t o f a spanie l . B u t i t b y no 

means does so. W h i l e cons ide rab ly l a r g e r abso lu te ly , i t is 

m u c h sma l l e r r e l a t i v e l y . 
Consequen t ly , w e m u s t say t h a t t h o u g h the nervous 

sy s t em is t h e i n i t i a t o r o f m o t i o n , a n d t h o u g h there is 
e v i d e n t l y some r e l a t i o n b e t w e e n degree o f nervous develop­
m e n t a n d degree o f m o t o r e n e r g y ; y e t t h i s r e l a t i o n is 
i n v o l v e d w i t h , a n d obscured b y , ano ther . L e t us re -examine 

t h e fac ts i n search o f i t . 

§ 5. In what other way than in relative feebleness, do the 

m o t i o n s o f i n f e r i o r creatures d i f f e r f r o m those o f super ior 

creatures ? T h e y d i f f e r i n r e l a t i v e s i m p l i c i t y . A n i m a l s 
t h a t are b u t l i t t l e e v o l v e d p e r f o r m act ions w h i c h , besides 

b e i n g s low, are f e w i n k i n d a n d severa l ly u n i f o r m i n c o m ­
p o s i t i o n . A n i m a l s t h a t are m u c h evo lved p e r f o r m act ions 

w h i c h , besides b e i n g r a p i d , are n u m e r o u s i n k i n d a n d seve­
r a l l y i n v o l v e d i n c o m p o s i t i o n . T h e movemen t s i n the one 
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case are sma l l a n d homogeneous , a n d i n t h e o the r case 
great a n d heterogeneous. E a c h s u b - k i n g d o m o f animals 
exempl i f ies t h i s second genera l r e l a t i o n , as m u c h as i t does 

the first. 
H u m b l e M o l l u s k s , l i k e the fixed Tunicata, d i sp l ay scarcely 

any energies b e y o n d those r e q u i r e d t o con t r ac t t h e i r bodies 
w h e n d i s t u r b e d a n d a f t e rwards t o u n f o l d t h e m . B u t i n the 
h i g h l y - o r g a n i z e d Cut t le - f i shes , besides the r a p i d , q u i c k l y -
va r i ed , a n d w e l l - a d j u s t e d movements e x h i b i t e d i n the p u r ­

su i t a n d capture o f p r ey , w e have the numerous a n d com­
b i n e d movements o f the suckered arms , used n o t o n l y f o r 
prehension b u t occasionally f o r t r a v e l l i n g over s o l i d surfaces. 

T h e Annnlosa, i n c l u d i n g w i t h t h e m the Annuloida, supp ly 

a l i k e genera l con t ras t . B e t w e e n the u n i f o r m , l i t t l e - v a r i e d 
mot ions o f a N e m e r t i n e w o r m , a n d the m u l t i f o r m , va r ious ly -
c o m b i n e d mo t ions o f the Crab or the Sp ider , t he d i f fe rence 
is pa ra l l e led b y the d i f ference i n nervous e v o l u t i o n . A n d a 
l i k e s t r u c t u r a l cont ras t accompanies the con t ras t be tween 
the f ew s imple act ions o f the ca t e rp i l l a r a n d the numerous 
complex act ions o f the b u t t e r f l y . 

B a t t h a t he te rogene i ty o f m o v e m e n t increases a l o n g w i t h 
re la t ive size o f the nervous sys tem, is best s h o w n b y c o m ­
parisons a m o n g ve r t eb ra te an imals . P r o g r e s s i n g b y a l t e r ­
nate cont rac t ions o f i t s l a t e r a l muscles, a n d o p e n i n g i t s 
jaws to t ake i n f o o d a n d wate r , t he F i s h adds t o these l i t t l e 
else b u t those undu la t i ons o f the fins a n d t a i l t h a t serve t o 
balance a n d t u r n i t . A R e p t i l e , u s i n g i t s l i m b s i n the w a t e r 
or o n l a n d or b o t h , p e r f o r m s muscu la r ac t ions cons ide rab ly 
more v a r i e d a n d more c o m b i n e d ; b u t s t i l l , ac t ions t h a t are 
d i r ec t ed t o c o m p a r a t i v e l y f e w ends. A n o r d i n a r y M a m m a l 
e x h i b i t s i n the chase a n d d e s t r u c t i o n o f p r e y , i n the m a k i n g 
o f b u r r o w s , i n the r e a r i n g o f y o u n g , i n t h e l a y i n g u p o f 

food , a g rea te r v a r i e t y o f ac t ions t h a t are severa l ly m o r e 
compound . O n a r r i v i n g a t the h i g h e r M a m m a l s , e n d i n g w i t h 

M a n , w e mee t w i t h m o t i o n s t h a t are a lmos t count less i n 
the i r k i n d s , t h a t are severa l ly composed o f m a n y m i n o r 
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m o t i o n s accu ra t e ly a d j u s t e d i n t h e i r r e l a t i v e quan t i t i e s a n d 

successions, a n d t h a t are themselves c o m p o u n d e d i n t o 
courses o f a c t i o n d i r e c t e d t o m u l t i f o r m ob jec t s . A n d w i t h 

each such i n c r e m e n t o f c o m p l e x i t y i n t h e m o t o r f u n c t i o n s 
t h r o u g h o u t t h e Vertebrata, t he re goes a n i n c r e m e n t o f 
ne rvous e n d o w m e n t . 

T h i s , t h e n , i s t h e secondary c o n n e c t i o n w h i c h t raverses 
a n d compl ica tes t h e p r i m a r y c o n n e c t i o n . W e saw t h a t wore 

t h e r e n o o t h e r r e l a t i o n t h a n t h a t b e t w e e n q u a n t i t y of 

nerve- t i s sue a n d q u a n t i t y o f m o t i o n genera ted , a H o r s e 
s h o u l d have a f a r l a r g e r ne rvous sys tem t h a n a M a n , 
ins tead o f h a v i n g a sma l l e r one. B u t f i n d i n g t h a t the re 
is also a r e l a t i o n b e t w e e n q u a n t i t y o f nerve- t i ssue a n d 
c o m p l e x i t y o f m o t i o n , w e are l e d t o expec t an excep­
t i o n a l l y l a r g e ne rvous sys t em i n M a n ; a n d are enabled t o 
u n d e r s t a n d w h y he has a l a r g e r one t h a n a H o r s e has. M o r e 

obv ious , because n o t i n v o l v e d w i t h i r r e l e v a n t d i f ferences , is 
t h e i n t e r p r e t a t i o n t h u s y i e l d e d o f the gene ra l r u l e , a l ready 
i l l u s t r a t e d i n t h e case o f t h e D o g s , t h a t i n each n a t u r a l 

g r o u p o r o r d e r o f M a m m a l s , t h e ne rvous systems do n o t i n ­
crease i n t h e same r a t i o as t h e bodies . W e w i l l g lance a t 
ano the r i l l u s t r a t i o n o f t h i s , s upp l i ed b y the Primates: specia l ly 

i n s t r u c t i v e because o f t h e s i g n i f i c a n t e x c e p t i o n i t conta ins , 

a n d spec ia l ly i n t e r e s t i n g because t h a t e x c e p t i o n is f u r n i s h e d 

b y m a n k i n d . 
T h e s m a l l m o n k e y s have r e l a t i v e l y v e r y l a rge b r a i n s — 

l a r g e r r e l a t i v e l y t h a n t h e b ra in s o f t h e i r congeners , i n ­
c l u d i n g even t h e h i g h e s t . T h i s connec t ion , p a r a l l e l t o t h a t 
p resen ted i n t h e span ie l a n d t h e n e w f o u n d l a n d , has a p a r a l l e l 

e x p l a n a t i o n . T h e m o v e m e n t s o f t h e l i t t l e C a p u c h i n m o n k e y 
are a p p r o x i m a t e l y as v a r i e d a n d c o m p l e x as those o f the 

g r e a t G o r i l l a ; a n d hence, i n so f a r as ne rvous e v o l u t i o n is 
r e l a t ed t o h e t e r o g e n e i t y o f m o t i o n , t h e C a p u c h i n s h o u l d have 

a ne rvous sys t em d i f f e r i n g b u t l i t t l e i n size f r o m t h a t o f the 
G o r i l l a . B u t since the re is also a r e l a t i o n be tween q u a n t i t y 

o f ne rve a n d q u a n t i t y o f m o t i o n genera ted , the Gor i l l a ' s 
2 
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nervous sys tem m u s t be abso lu te ly g rea te r t h o u g h r e l a t i ve ly 
s m a l l e r : w h i c h w e f i n d i t t o be. B e t w e e n t h e G o r i l l a and 
M a n , however , there exis ts a converse con t ras t . Heav ie r 
t h a n a M a n , a n d m o v i n g a b o u t i n t h e t rees , a G o r i l l a p r o ­
b a b l y generates d a i l y as m u c h m o t i o n as a savage, o r as a 
c i v i l i z e d l a b o u r e r ; a n d were i t t h e sole f u n c t i o n o f ne rve . 
tissue t o o r i g i n a t e m o t i o n , s h o u l d have a t least as l a rge a 
nervous sys tem. B u t the nervous sys t em o f M a n is t w i c e 
as heavy. H e r e , the re fo re , a l l o the r r e l a t ions b e i n g sub­

s t a n t i a l l y the same, a n d the p h y s i o l o g i c a l processes b e i n g 
a p p r o x i m a t e l y a l i ke i n the t w o cases, the r e l a t i v e largeness 
o f the h u m a n nervous sys tem stands c lear ly r e l a t ed to the 
r e l a t ive ly -enormous c o m p l e x i t y o f h u m a n ac t ions—a com­
p l e x i t y s h o w n p a r t l y i n the m o r e c o m p o u n d s imul taneous 
movements , b u t m a i n l y i n t h e c o m b i n a t i o n o f successive 
movements , s imple a n d c o m p o u n d , d i r e c t e d t o r emote 

ends. 

§ 6. This double relation must still be taken as ap­
p r o x i m a t e o n l y . Seeing as we d i d a t t h e outse t t h a t t h e 
genesis o f m o t i o n depends o n m a n y p h y s i o l o g i c a l c o n d i t i o n s , 
o f w h i c h each is separately va r i ab l e , i t is m a n i f e s t t h a t 
the f u n d a m e n t a l connect ions w e have t r a c e d m u s t have 
sund ry m i n o r i r r e g u l a r i t i e s . W i t h o u t t r e a t i n g o f these i n 
de ta i l , i t m a y be w e l l t o ins tance o n e — t h a t due t o d i f f e r ­
ence o f b o d i l y t empe ra tu r e . B i r d s as a class are m o r e 
act ive t h a n M a m m a l s as a class; a n d t h o u g h m a n y M a m m a l s 
go t h r o u g h m o t i o n s more heterogeneous t h a n those o f B i r d s , 
y e t t he i n f e r i o r M a m m a l s can scarcely be sa id t o exceed 
B i r d s i n the he te rogene i ty o f t h e i r m o t i o n s . Never the less , 
the nervous systems o f B i r d s are r e l a t i v e l y somewha t 
smal ler t h a n the nervous systems of M a m m a l s . T h e exp lana­

t i o n is t h a t B i r d s have a h i g h e r b lood-hea t w i t h i t s accom­
p a n y i n g more ac t ive r e s p i r a t i o n — b o t h i m p l y i n g a g rea te r 

rate o f molecu la r change. A n d a g rea t e r r a t e o f m o l e c u l a r 
change enables a sma l l e r ne iwous sys t em t o genera te an 
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a m o u n t o f m o t i o n w h i c h w o u l d r e q u i r e a l a r g e r ne rvous 
s y s t e m i f t h e r a t e o f m o l e c u l a r change w e r e less. 

A f u r t h e r q u a l i f y i n g f a c t t o be here n a m e d is t ha t , a l l 
o t h e r t h i n g s b e i n g equa l , t h e p o w e r o f a ne rvous sys tem 

does n o t v a r y e x a c t l y as i t s mass. F o r reasons t h a t w i l l 
h e rea f t e r appear , i t s e f f i c i ency as a m o t o r agen t increases 

i n a somewha t h i g h e r r a t i o t h a n t h e q u a n t i t y o f m a t t e r i t 
con ta ins . 

B u t a f t e r a l l m o d i f y i n g causes have been a l l o w e d f o r , 
the re r e m a i n s u b s t a n t i a l l v i n t a c t the f u n d a m e n t a l r e l a -

t i ons set f o r t h — n a m e l y , t h a t whe reve r m u c h m o t i o n is 
e v o l v e d , a r e l a t i v e l y - l a r g e ne rvous sys tem e x i s t s ; t h a t 
w h e r e v e r t h e m o t i o n e v o l v e d t h o u g h n o t g r ea t i n q u a n t i t y 
is he terogeneous i n k i n d , a r e l a t i v e l y - l a r g e nervous system 
ex i s t s ; a n d t h a t w h e r e v e r the e v o l v e d m o t i o n is b o t h grea t 

i n q u a n t i t y a n d heterogeneous i n k i n d , t h e l a rges t nervous 
systems e x i s t . 

§ 7. It is with deliberate intention that I have set out 
w i t h t h i s u n f a m i l i a r a n d , as m a n y w i l l t h i n k , somewhat 

s t r ange p r e s e n t a t i o n o f t h e f ac t s . M y reasons f o r d o i n g so 
are several . 

One o f t h e m is t h a t w e are here p r i m a r i l y concerned w i t h 
p s y c h o l o g i c a l phenomena as phenomena o f E v o l u t i o n ; and , 

u n d e r t h e i r ob j ec t i ve aspect, these, r educed to t h e i r lowes t 
t e rms , are i n c i d e n t s i n t h e con t i nuous r e - d i s t r i b u t i o n o f 
M a t t e r a n d M o t i o n . H e n c e t h e f i r s t ques t i on r e s p e c t i n g 

the ne rvous sy s t em as s t u d i e d f r o m o u r p o i n t o f v i e w i s — 

w h a t are t h e l e a d i n g fac t s i t presents as expressed i n t e r m s 

o f M a t t e r a n d M o t i o n ? 
A n o t h e r reason is t h a t , apa r t f r o m any d o c t r i n e o f E v o l u ­

t i o n , t r u e conclus ions r e s p e c t i n g p s y c h i c a l phenomena m u s t 
be based o n t h e fac t s e x h i b i t e d t h r o u g h o u t o rgan ic n a t u r e ; 
a n d t h a t t h e above s t a t e m e n t does l i t e r a l l y n o t h i n g else 

t h a n express these facts—expresses , t oo , a l l t h a t d i r ec t 

i n d u c t i o n can t e l l us r e s p e c t i n g t h e i r essent ial r e la t ions . 
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T h e act ions o f a l l o rgan i c be ings , i n c l u d i n g those o f our 
o w n species, are k n o w n t o us o n l y as m o t i o n s . S h u t t i n g 
o u t ou r i n f e r e n t i a l i n t e r p r e t a t i o n s , t h e leaps a n d doub l ings 
o f t he escaping p r e y i n c o m m o n w i t h t h e va r ious ly -adap ted 
a n d r a p i d l y - c h a n g e d ac t ions o f the pur sue r , are, t o o u r per­

cept ions , n o t h i n g b u t movemen t s c o m b i n e d i n pa r t i cu l a r 
w a y s ; a n d so too are the changes o f express ion , tones of 
voice, a n d v e r b a l a r t i cu l a t i ons o f our f e l l o w - b e i n g s , o n w h i c h 
we p u t such h i d d e n i m p l i c a t i o n s . A s , t h e n , science requires 
us to d i s t i n g u i s h the facts as a c t u a l l y p resen ted f r o m the 
supposi t ions we o r d i n a r i l y j o i n w i t h t h e m , i t is n e e d f u l t o 

e x h i b i t , i n a l l i t s nakedness, t h i s p r i m o r d i a l r e l a t i o n be tween 
the e x t e r n a l m o t i o n s a n d t h e i r i n t e r n a l o r i g i n a t o r . 

Y e t a f u r t h e r reason f o r s e t t i n g o u t t h u s , is t h a t w e so 
escape f r o m pre -concep t ions . Those w h o b r i n g w i t h t h e m 
to the i n v e s t i g a t i o n o f p sych ica l phenomena , t h e hypotheses 
t h a t have descended to us f r o m the past , are a lmos t sure to 
be more or less biassed t h e r e b y . W h i l e i n t e n d i n g t o avoid 
assumptions t h e y are i n g r ea t dange r o f h a v i n g t h e i r con­
clusions v i t i a t e d , i f n o t b y some anc ien t o r medigeval idea 
unde r i t s ove r t f o r m , y e t b y coro l la r ies f r o m i t t h a t have 
u n o b t r u s i v e l y e m b o d i e d themselves i n unsuspec ted pos­
tu la tes . A s w e sha l l p r e s e n t l y see, even p h y s i o l o g i s t s have 
been i n some cases thus m i s l e d . 

Hence , t h e n , w i t h o u t a t a l l c a l l i n g i n ques t ion t h e t r u t h 

o f those o ther a n d q u i t e d i f f e r e n t i n t e r p r e t a t i o n s o f nervous 
phenomena t h a t are t a c i t l y expressed i n o r d i n a r y l anguage , 
i t is p rope r f o r us here to i g n o r e t h e m . B e f o r e s t u d y i n g 
the facts f r o m a p sycho log i ca l p o i n t o f v i e w , w e have f i r s t t o 
s t u d y t h e m f r o m a p h y s i o l o g i c a l p o i n t o f v i e w . T h e p r i ­

m a r y t r u t h disclosed b y t h e fac t s as so s t u d i e d , is t he 
un ive r sa l i t y o f t h i s r e l a t i o n be tween t h e degree o f ne rvous 

e v o l u t i o n a n d the q u a n t i t y a n d h e t e r o g e n e i t y o f t h e p r o ­
duced m o t i o n . W e n o w pass t o t h e secondary t r u t h s 
s i m i l a r l y disclosed. 



C H A P T E R I I . 

THE STRUCTURE OF THE NERVOU3 SYSTEM, 

§ 8. An outline of nervous structure must precede a 
de t a i l ed accoun t o f i t ; a n d t h e essent ia l fac ts t o be i n d i ­
ca t ed i n a n o u t l i n e m a y be b r o u g h t mos t c l ea r ly i n t o v i e w b y 

c o m p a r i n g w i t h one ano the r the ne rvous systems possessed 
b y d i f f e r e n t t ypes , a n d b y d i f f e r e n t grades o f t h e same t y p e . 

W e w i l l l i m i t o u r compar isons t o t h e th ree super io r sub-

k i n g d o m s o f an ima l s . 
A m i n u t e n o d u l e w i t h d i v e r g i n g th reads cons t i tu tes t h e 

r u d i m e n t a r y ne rvous sys tem, as e x i s t i n g i n t h e lowes t 
M o l l u s k . I n t h e L a m e l l i b r a n c h s several such m i n u t e 
nodu les , o r g a n g l i a , are d i s t r i b u t e d , u s u a l l y i n pa i r s , i n 
d i f f e r e n t p a r t s o f t h e b o d y ; a n d b e y o n d t h e f r ee f ib res 
w h i c h t h e y severa l ly g i v e o f f t o n e i g h b o u r i n g organs , there 

are fibres b y w h i c h t h e y are connec ted t oge the r . Gastero-
pods , cons ide rab ly h i g h e r i n o r g a n i z a t i o n a n d a c t i v i t y , have 

ne rvous centres a m o n g w h i c h a considerable he t e rogene i t y 

is p r o d u c e d b y t h e g rea t e r size o f some t h a n o f o thers . A n d 
besides a l o c a l i n t e g r a t i o n o f p a i r e d g a n g l i a i n t o s ing le b i -
l o b e d g a n g l i a , t he re is an advance i n genera l i n t e g r a t i o n , 

s h o w n b y a c l u s t e r i n g o f t h e m o r e i m p o r t a n t g a n g l i a abou t 
t h e head. T h e Cephalopods , a n d especial ly the d ib r anch i a t e 

d i v i s i o n o f t h e m , i n w h i c h t h e mol luscous t y p e reaches i t s 

h ighes t , show us, c a r r i e d s t i l l f u r t h e r , t h a t i n t e g r a t i o n o f 
the ne rvous sys tem due t o s imple g r o w t h , j o i n e d w i t h t h a t 
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i n t e g r a t i o n due to c o n c e n t r a t i o n a n d coalescence o f indepen­

den t centres ; a n d t h e y also show us t h e d i f f e r en t i a t i ons 
i n v o l v e d b y t h e i r changes o f size, f o r m , a n d d i s t r i b u t i o n . 

A delicate c o r d r u n n i n g f r o m e n d t o e n d o f t h e b o d y , and 
g i v i n g o f f l a t e r a l f ib res i n pa i r s , cons t i tu tes t h e nervous 
sys tem i n the l o w e r Annulosa. W h e n f r o m l imbless 
A n n e l i d s we pass to t h e A r t i c u l a t e t ypes , composed o f seg­
ments b e a r i n g l i m b s , we f i n d the ne rvous sy s t em f o r m e d of 

a series o f centres, each send ing f ib res to t h e d i f f e r e n t organs 
o f i t s o w n segment , a n d a l l o f t h e m u n i t e d b y a t h i c k 
co rd o f fibres w i t h a f u s e d c lus ter o f s i m i l a r centres 
i n the head. I n the h i g h e r Articulata t he re is an increased 
re la t ive size o f the nervous centres as compared w i t h t h e i r 
c o n n e c t i n g s t r u c t u r e s ; an ac tua l approach o f t h e ch ie f 
nervous centres t o one another , b o t h l o n g i t u d i n a l l y a n d 
l a t e r a l l y ; a n d a f i n a l coalescence o f t h e m . T h i s i n t e g r a t i o n 

disclosed b y comparisons o f l o w e r a n d h i g h e r types , m a y 
also be observed i n progress d u r i n g t h e deve lopmen t o f the 
i n d i v i d u a l insect or t h e i n d i v i d u a l crus tacean. A n d alonsr 

w i t h a d v a n c i n g g r o w t h , conso l ida t ion , a n d c o m b i n a t i o n o f 
nervous s t ruc tu res , there m a y be t r a c e d an i n c r e a s i n g u n -
l ikeness, b o t h a m o n g t h e c e n t r a l masses themselves , 
a m o n g t h e i r c o n n e c t i n g cords, a n d a m o n g t h e i r d i v e r g e n t 
fibres. 

Such t r a i t s o f e v o l u t i o n are e x h i b i t e d u n d e r ano the r f o r m 
i n the ve r tebra te s u b - k i n g d o m . I t s l owes t k n o w n member* 

the Ampliioxus, has a s imple c r an io - sp ina l ax i s , t h e a n t e r i o r 
e x t r e m i t y o f w h i c h is n o t made a p p r e c i a b l y d i f f e r e n t f r o m 

the rest b y deve lopment o f d i s t i n c t ce rebra l g a n g l i a , a n d 
w h i c h g ives o f f l a t e r a l nerves t h a t have b u t m i n o r d is ­

s imi l a r i t i e s . T h e cyc los tome Fishes , possessed o f cerebra l 
g a n g l i a t h a t are t o l e r a b l y man i f e s t , l ead us t o t h e 

o r d i n a r y fishes, i n w h i c h these g a n g l i a , i n d i v i d u a l l y m u c h 

la rger , f o r m a c lus te r o f masses, o r r u d i m e n t a r y b r a i n . 
H e r e , however , t h o u g h i n con tac t , t h e y preserve a 
serial a r r a n g e m e n t : t h e i r a g g r e g a t i o n is l i t t l e more t h a n 
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t h a t o f close l i n e a r succession. B u t i n t h e h i g h e s t fishes 

c e r t a i n o f t h e m w h i c h have g r e a t l y increased, ove r l ap t h e 
o t h e r s ; a n d t e n d so t o f o r m a m o r e compac t , as w e l l as a 

l a r g e r , a g g r e g a t e . S u p e r i o r R e p t i l e s a n d B i r d s d i sp lay t h i s 
r e l a t i v e increase o f c e r t a i n o f t h e c lus t e red g a n g l i a , a n d con­

sequent o b s c u r a t i o n o f t h e res t , i n a g rea t e r degree . I t is 

c a r r i e d s t i l l f u r t h e r i n t h e i n f e r i o r M a m m a l s . F r o m t h e m 
u p w a r d s , t h e l e a d i n g change o f ne rvous s t r u c t u r e is an 

a u g m e n t a t i o n o f t h e t w o l a rges t pa i r s o f these a g g r e g a t e d 

ne rvous cent res . I n M a n one p a i r has become so enormous 
t h a t t h e o the rs are m o s t o f t h e m h i d d e n b y i t , a n d n e a r l y 

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

b y m o r e i n t i m a t e a n d m u l t i p l i e d connec t ions . These 
are b o t h l o n g i t u d i n a l a n d t ransverse . W h i l e i n t h e 
Amjphioxus, t h e c r an io - sp ina l ax is conta ins b u t a sma l l 

p r o p o r t i o n o f t h e ne rve - f ib re s w h i c h , r u n n i n g l o n g i t u d i n a l l y , 

serve t o u n i t e i t s d i f f e r e n t p a r t s ; i n a super io r v e r t e b r a t e 
a n i m a l , such u n i t i n g ne rve - f ib res are a m o n g the c h i e f c o m ­
ponen t s o f t h e c r an io - sp ina l ax i s . A n d , s i m i l a r l y , w h i l e the 
l a t e r a l ha lves o f t h e c e r e b r u m are b u t s l i g h t l y connec ted i n 
B i r d s , a n d have connec t ions t h a t are r e l a t i v e l y de f i c i en t i n 
t h e i n f e r i o r M a m m a l s , t h e y become, i n t h e h ighes t M a m m a l s , 
j o i n e d t o g e t h e r b y a t h i c k mass f o r m e d o f i n n u m e r a b l e 
fibres. M e a n w h i l e there have been a r i s i n g d i f f e ­

r e n t i a t i o n s no less conspicuous . B e y o n d t h a t gene ra l one 

due t o d e v e l o p m e n t o f t h e a n t e r i o r e n d o f t h e c ran io ­

s p i n a l ax i s i n t o ce reb ra l g a n g l i a ; a n d t h e f u r t h e r one 
o f l i k e n a t u r e w h i c h resu l t s f r o m t h e r e l a t i v e l y - enor­

m o u s g r o w t h o f some o f these ; o t h e r . d i f f e r e n t i a t i o n s 

have been c o n s t i t u t e d b y t h e l o c a l unl ikenesses o f s t r u c t u r e 

s i m u l t a n e o u s l y es tab l i shed . A s t h e y en la rge , t h e g rea te r 

g a n g l i a are r e n d e r e d e x t e r n a l l y d i s s i m i l a r f r o m the res t b y 
t h e f o r m a t i o n o f f o l d s o r c o n v o l u t i o n s ; a n d t h e i r i n t e r n a l 

p a r t s severa l ly acqu i re d i s t i n c t i v e characters . T h e same 

t h i n g ho lds o f t h e p e r i p h e r a l ne rvous sys t em. Pa i r s o f 
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nerves t h a t were o r i g i n a l l y a lmos t u n i f o r m , are r endered 

m u l t i f o r m b y t h e m u c h g rea te r g r o w t h o f some t h a n o f 
others , a n d b y the i n n e r di f ferences t h a t accompany these 

ou te r d i f ferences . 
T h i s cu r so ry su rvey o f t h e nervous sy s t em u n d e r the 

var ious f o r m s i t presents t h r o u g h o u t t h e a n i m a l k i n g d o m , 
suffices t o show h o w i t s e v o l u t i o n c o n f o r m s t o t h e laws o f 

e v o l u t i o n i n genera l . W e are also s h o w n b y i t w h a t here 
more i m m e d i a t e l y concerns u s — t h a t w h i l e t h e r u d i m e n t a r y 
nervous sys tem, c o n s i s t i n g o f a f e w th reads a n d m i n u t e 
centres, is v e r y m u c h scat tered, i t s increase o f r e l a t i v e size 
a n d increase o f c o m p l e x i t y , go h a n d i n h a n d w i t h increased 
concen t r a t i on a n d increased m u l t i p l i c i t y a n d v a r i e t y o f con­

nec t ions . C a r r y i n g w i t h us t h i s gene ra l concep t ion , l e t us 
n o w s t u d y i t s s t r u c t u r e m o r e c l o s e l y : c o n s i d e r i n g , a t first, 
n o t any p a r t i c u l a r f o r m s o f i t b u t i t s u n i v e r s a l f o r m . 

§ 9. The nervous system is composed of two tissues, which 
b o t h d i f f e r cons iderab ly f r o m those c o m p o s i n g the res t o f the 
o r g a n i s m . T h e y are u s u a l l y d i s t i n g u i s h e d f r o m one ano ther 

b y t h e i r colours as g r e y a n d w h i t e , a n d b y t h e i r m i n u t e s t ruc ­
tures as ves icular a n d fibrous. C h e m i c a l analyses have n o t 
a t present t h r o w n m o r e t h a n a f l i c k e r i n g l i g h t o n t h e c o n s t i ­
t u t i o n o f ne rve -ma t t e r i n genera l , o r o n t h e c o n s t i t u t i o n o f 
one k i n d o f ne rve -ma t t e r as con t ra s t ed w i t h t h e o the r . A l l 
t h a t can be asserted w i t h safe ty i s , t h a t each k i n d con ta ins 
phosphat ic f a t s a n d pro te in-subs tances ; b u t t h a t these c o m ­

ponents are b o t h d i f f e r e n t l y d i s t r i b u t e d a n d i n d i f f e r e n t 
states i n t h e t w o tissues. L e t us see w h a t w e are t o l d 

about t h e m b y t h e microscope , a ided b y c h e m i c a l re -agents . 

W h e r e t h e i r e v o l u t i o n can be t r aced , t h e vesicles o r cor­
puscles o f t h e g r e y t issue appear t o t a k e t h e i r r i se o u t o f a 

n i t rogenous p r o t o p l a s m , f u l l o f g ranu les a n d c o n t a i n i n g 

nuc l e i . R o u n d these n u c l e i t h e p r o t o p l a s m aggrega tes i n t o 
sphero ida l masses, w h i c h , b e c o m i n g severa l ly i nc lo sed i n 

del icate membranes ( i n m a n y cases i n f e r r e d r a t h e r t h a n seen) 
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are so made i n t o ne rve-ce l l s . T h e p ro te in - subs tance , t hus 
f o r m i n g a l i k e t h e c h i e f con ten t s o f t h e nerve-cel ls a n d t h e 
c h i e f p a r t o f t h e i r m a t r i x , i s , t h o u g h coagula ted , s o f t . T h e 

g ranu le s i m b e d d e d i n i t , b o t h w i t h i n a n d w i t h o u t t h e cel ls , 

consis t o f f a t t y m a t t e r . A n d o n c o m p a r i n g t o g e t h e r ne rve -

cells i n d i f f e r e n t stages, the re are seen d i f ferences i n t h e 

co lours o f t h e g ranu le s , i n d i c a t i n g a p rogress ive me ta ­
m o r p h o s i s . T o comple t e a gene ra l idea o f t h e g r e y t issue, 

i t m u s t be a d d e d t h a t t h e m o r e deve loped o f these nuc le ­

a t e d cel ls , o r nerve-corpusc les , g i v e o f f processes, u sua l ly 
b r anched , t h a t v a r y i n n u m b e r a n d degree o f r a m i f i c a t i o n ; 
t h a t a m o n g t h e corpuscles a n d t h e i r branches are d i s ­
t r i b u t e d t h e t e r m i n a t i o n s o f n e r v e - f i b r e s ; a n d t h a t w h i l e i n 
some ne rvous centres i t is c o m m o n f o r these fibres to r u n 
d i r e c t l y i n t o t h e cells o r t o be con t inuous w i t h c e r t a i n o f 

the processes, i n o the r ne rvous centres t h e connect ions 
b e t w e e n fibres a n d cells are r a r e l y i f ever d i r e c t , b u t whe re 
t h e y ex i s t , are made t h r o u g h t h e r e m o t e sub-d iv i s ions o f 

branches g i v e n o f f b y b o t h . 

W h e n w e pass t o t h e w h i t e o r fibrous t issue, we meet w i t h 
m a t t e r s t h a t a t first s i g h t appear as d i s t i n c t f r o m the o thers 
i n n a t u r e as i n m o d e o f a r r a n g e m e n t . T h e fibres p rove to 
be m i n u t e tubes . W i t h i n t h e e x t r e m e l y del icate m e m b r a n e 
o f w h i c h each t u b e is f o r m e d , t he re is a m e d u l l a r y substance 
o r p u l p , w h i c h i s v i s c i d l i k e o i l , has a p e a r l y l u s t r e , a n d 

consis ts o f a l b u m i n o u s a n d f a t t y substances. B u t u n l i k e as 

t h e con ten t s o f t h e nerve- tubes a n d t h e nerve-cel ls t hus 

appear t o be, a c a r e f u l s c r u t i n y discloses b e t w e e n t h e m an 

essent ial k i n s h i p . F o r i m b e d d e d i n the p u l p w h i c h fills t h e 

tube o r shea th , the re l ies a del icate fibre, o r " a x i s - c y l i n d e r , " 
w h i c h i s composed o f a p ro te in - subs tance . T h o u g h 

c h e m i c a l l y s i m i l a r t o t h e p ro te in - subs tance con ta ined i n the 

cells o f t h e vesicles, t h i s is p h y s i c a l l y d i f f e r e n t ; since, besides 

b e i n g c o m p a r a t i v e l y f i r m o r so l i d , i t is u n i f o r m a n d con­

t i n u o u s , i n s t e a d o f h a v i n g i t s c o n t i n u i t y b r o k e n b y f a t 
g r anu l e s . T h a t t h i s c e n t r a l t h r e a d o f p ro te in -subs tance is 
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the essential nerve , t o w h i c h t h e sheath o f m e d u l l a r y matte? 
w i t h i t s s u r r o u n d i n g membranous shea th are b u t acces­
sories, the re are several p r o o f s . One is t h a t i n t h e lower 
animals , as w e l l as i n the embryos o f t h e h i g h e r , no me­
d u l l a r y sheaths e x i s t : t h e nerve consists o f t h e ax i s - cy l inde r 
a n d i t s p r o t e c t i n g m e m b r a n e , w i t h o u t a n y p u l p l y i n g 

be tween t h e m . A n o t h e r p r o o f is t h a t a t t h e p e r i p h e r a l ter ­
mina t ions o f nerves, even i n super ior an imals , t h e m e d u l l a r y 
sheath c o m m o n l y , i f n o t a lways , stops s h o r t ; w h i l e the cen­

t r a l t h read , covered b y the o u t e r m o s t m e m b r a n e , cont inues 
f u r t h e r , a n d ends i n del icate r a m i f i c a t i o n s n o t inc losed i n 
d i s t ingu i shab le sheaths. A n d a f u r t h e r p r o o f is t h a t where 
a ne rve - f ib re un i t e s w i t h a ne rve -ce l l , t he m e d u l l a r y sheath 
ceases before a r r i v i n g a t t he place o f u n i o n ; w h i l e the axis -
c y l i n d e r j o i n s the contents o f the ce l l , a n d i t s p r o t e c t i n g 
membrane becomes con t inuous w i t h the c e l l - w a l l , whe re th i s 
exists . Hence c o n c l u d i n g , as w e are w a r r a n t e d i n d o i n g , 
t ha t the ax i s - cy l inde r is i t s essent ial p a r t , w e see t h a t 

the m a t t e r o f ne rve - f ib re has m u c h i n c o m m o n w i t h the 
m a t t e r o f nerve-vesicle : t h e d i f ferences b e t w e e n t h e m ap­
p e a r i n g t o be m a i n l y t h a t , i n t h e nerve-ves ic le , t h e p r o t e i n -
substance conta ins m o r e wa t e r , i s m i n g l e d w i t h f a t -
granules , a n d f o r m s p a r t o f an o b v i o u s l y uns t ab le m a s s ; 

whereas i n the ne rve - tube the p ro te in - subs tance is denser, 
a n d is d i s t i n c t l y m a r k e d o f f f r o m the f a t t y compounds t h a t 

s u r r o u n d i t : so p r e s e n t i n g an a r r a n g e m e n t t h a t is r e l a t i v e l y 
stable. 

W h a t is the m e a n i n g o f t h i s d i f fe rence ? B e f o r e s eek ing 
an answer w e m u s t r e m e m b e r t h a t c o m p o u n d substances 

unde rgo t w o f u n d a m e n t a l l y d i f f e r e n t k i n d s o f me tamorphos i s 
—one i n w h i c h the components are some or a l l o f t h e m d i s ­

sociated a n d d i s t r i b u t e d t h r o u g h s u r r o u n d i n g space, e i the r 
apar t o r i n n e w c o m b i n a t i o n s ; a n d one i n w h i c h t h e com­
ponents , ins tead o f b e i n g dissocia ted, are m e r e l y re-ar­

r anged , so as t o a l t e r t h e pe r cep t i b l e p r o p e r t i e s o f t h e 
mass w i t h o u t d e s t r o y i n g i t s p h y s i c a l c o n t i n u i t y . T h e first 
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we c a l l d e c o m p o s i t i o n ; t h e second i somer ic t r a n s f o r m a ­
t i o n . These f o r m s o f change are f a r t h e r d i s t i n g u i s h e d 
i n t h i s , t h a t t h e one i s u s u a l l y accompan ied b y a g rea t 

d i s s i p a t i o n o f m o t i o n , whereas t h e m o t i o n g i v e n o u t 

o r t a k e n u p a l o n g w i t h t h e o the r is r e l a t i v e l y i n s i g n i f i c a n t . 

T h e r e i s y e t a t h i r d con t r a s t . A f t e r decompos i t i on t h e 

separa ted componen t s canno t be r e a d i l y made t o resume 
t h e i r p r e v i o u s r e l a t ions : o f t e n i t is imposs ib le t o combine 

t h e m a g a i n ; a n d i n mos t o the r cases i t is d i f f i c u l t t o do t h i s . 
B u t i n m a n y instances o f i somer ic t r a n s f o r m a t i o n , r e s u m p ­
t i o n o f t h e o r i g i n a l f o r m m a y be p r o d u c e d b y a v e r y 
mode ra t e change o f c o n d i t i o n s . 

N o w t h e t w o k i n d s o f m o l e c u l a r change thus s t r o n g l y 
con t r a s t ed , are t h e t w o k i n d s o f molecu la r change w h i c h we 

have reason t o suspect are u n d e r g o n e b y the t w o f o r m s o f 
ne rvous m a t t e r . W h i l e t h e p ro te in -subs tance m i n g l e d w i t h 
f a t - g r a n u l e s i n t h e vesicles, is h a b i t u a l l y decomposed ; the 
p ro te in - subs tance f o r m i n g t h e axes o f t h e nerve- f ib res is 

h a b i t u a l l y c h a n g e d f r o m one o f i t s i somer ic states to another . 
S u c h , a t least , is t h e a s s u m p t i o n here made, i n c o n f o r m i t y 

w i t h t h e conc lu s ion d r a w n i n t h e Principles of Biology 
(§ 3 0 2 ) ; w h e r e i t was a r g u e d t h a t the p r o p a g a t i o n o f m o l e ­
c u l a r d i s tu rbances f r o m one place i n an o r g a n i s m t o another , 

t ends so t o m o d i f y t h e m i n g l e d c o l l o i d a l substances as to 

p r o d u c e , b e t w e e n the t w o places, a f o r m o f c o l l o i d t h a t 
undergoes i somer ic t r a n s f o r m a t i o n w h e n d i s t u r b e d , a n d c o m ­

munica tes t h e d i s tu rbance i n u n d e r g o i n g t h e t r a n s f o r m a t i o n ; 
a n d w h e r e i t was a r g u e d t h a t t h i s eas i ly - t r ans fo rmable 

c o l l o i d , h a v i n g h a d such a change set u p a t one end o f i t 

a n d passed o n t o the o the r , g i v i n g o u t i n the process some 
mo le c u l a r m o t i o n a n d consequen t ly f a l l i n g i n t empera tu re , 

i m m e d i a t e l y re-absorbs f r o m t h e ad jacen t tissues pe rmea ted 

b y b l o o d , an a m o u n t o f mo lecu l a r m o t i o n eqaal t o t h a t w h i c h 
was l o s t : t h e r e u p o n r e s u m i n g i t s p rev ious i somer ic state, a n d 

i t s fitness f o r a g a i n p r o p a g a t i n g a wave o f t r a n s f o r m a t i o n . 

M u c h as there is here o f hypo thes i s , t he i n d i r e c t evidence 
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makes i t p robab le t h a t i f t h i s is n o t t b e . t r u e i n t e r p r e t a t i o n , 
the t r u e i n t e r p r e t a t i o n is analogous t o i t . T h a t t h e m a t t e r 
con ta ined i n the vesicles is t h e seat o f d e s t r u c t i v e molecu la r 
changes, w i t h a c c o m p a n y i n g d i s engagemen t o f m o t i o n , 

w h i l e the m a t t e r con ta ined i n the tubes is t h e seat of 
changes w h i c h , o f wha teve r special na tu re , do n o t i n v o l v e 
m u c h des t ruc t ive decompos i t i on a n d d i sengagemen t of 

m o t i o n , are be l iefs f o r w h i c h we have several w a r r a n t s •— 
a m o n g others , t he f o l l o w i n g . T h e g r e y tissue 
conta ins f a r more wa t e r t h a n the w h i t e t issue : t h e p ropo r ­
t i o n o f solids to w a t e r b e i n g abou t 12 per cent , i n t h e g rey 
t issue, w h i l e i n the w h i t e t issue i t is some 25 per cent . 
N o w abundance o f wa t e r f ac i l i t a t e s m o l e c u l a r change, a n d 

h a b i t u a l l y characterizes pa r t s i n w h i c h the r a t e o f molecu la r 
change is h i g h . Hence t h e i m p l i c a t i o n is t h a t t h e g r e y 
m a t t e r undergoes metamorphos i s w i t h m u c h g rea te r r a p i d i t y 
t h a n the w h i t e . S t r o n g e r evidence is a f f o r d e d b y the 
f ac t t h a t the g r e y or ves icular substance has a v a s c u l a r i t y 
immense ly exceed ing t h a t o f t h e w h i t e o r f i b r o u s sub­
stance. O n c o m p a r i n g the n e t - w o r k s o f b l o o d vessels t h a t 
permeate the t w o , the d i f fe rence is consp i cuous ; a n d i t is 

m u c h grea ter t h a n at f i r s t appears. A n es t imate based o n 
measurements , proves t h a t a g i v e n b u l k o f t h e one conta ins 
abou t five t imes as m a n y capi l la r ies as a n equa l b u l k o f the 

o the r .* N o w since these m i n u t e canals t h a t b r i n g a n d t a k e 

* The drawing on which this estimate is based, is contained in the Manual 
of Human Histology, by A. Kolliker : translated and edited by George Busk, 
F.R.S., and Thomas Huxley, F.R.S. The estimate is easily made. A 
uurnber of equi-distant parallel lines being drawn transversely through the two 
net-works, the number of places at which one of these lines crosses blood-vessels 
within a given length (say an inch) is counted, and the like being done with 
an equal length of each of the other parallel lines traversing the same net­
work, there is obtained, by taking an average, the number of vessels usually 
met with in a specified distance. The like process is then gone through with 
lines of the same length traversing the other net-work. These averages do 
not, however, truly express the comparative numbers of such intersections in 
the two net-works ; since the meshes of the one are unlike those of the othei 
in shape. Hence i t is needful to draw an equal number of parallel longitu-
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a w a y m a t e r i a l s , m u s t be n u m e r o u s i n p r o p o r t i o n as c o m ­

p o s i t i o n a n d d e c o m p o s i t i o n are q u i c k ; we m a y i n f e r a g r ea t 

d i f f e r ence b e t w e e n t h e ra tes o f d e s t r u c t i v e change i n t h e 

t w o t issues. A n o t h e r con t r a s t suppor t s t h i s con ­
c l u s i o n n o less s t r o n g l y . T h e uns tab le g r a n u l a r p r o t o p l a s m 

c o n t a i n e d i n t h e corpuscles , i s sh ie lded f r o m ad jacen t d is ­

t u r b i n g forces b y a m e m b r a n e w h i c h , even where t h i c k e s t , 

is so de l i ca te t h a t i t s exis tence can be d e m o n s t r a t e d 
o n l y b y t h e h e l p o f r e - a g e n t s ; a n d w h i c h i n m a n y 

corpuscles c a n n o t be made v i s i b l e a t a l l . H e n c e be tween 
the m a t t e r c o n t a i n e d i n these corpuscles, o r vesicles, 
a n d t h e s t reams o f b l o o d t h a t r u n a m o n g t h e m so 

a b u n d a n t l y , are i n t e r p o s e d l i t t l e else t h a n the del icate wa l l s 
o f t h e c a p i l l a r y b lood-vesse l s ; a n d t h u s t h e d i s t u r b i n g 
substances b r o u g h t b y each c a p i l l a r y , can pass w i t h the 
least poss ible h i n d r a n c e i n t o t h e u n s t a b l y - a r r a n g e d contents 
o f t h e n e i g h b o u r i n g vesicles. Q u i t e o the rwise i s i t w i t h 

t he r e l a t i ons o f t h e b l o o d t o t h e con ten t s o f nerve- tubes . 

T h e w a l l o f each n e r v e - t u b e i s t h i c k e n o u g h t o m a k e i t 
eas i ly d e m o n s t r a t e d ; a n d be tween i t a n d t h e c e n t r a l t h r e a d 
o f essent ia l m a t t e r , comes t h e coat o f ne rve -medu l l a . 
T h r o u g h these ba r r i e r s t h e d i s t u r b i n g agents , ca r r i ed a m o n g 

t h e ne rve - tubes b y s p a r i n g l y - d i s t r i b u t e d capi l la r ies , canno t 
r e a d i l y pass ; a n d t h e essential ne rve - th r ead is p r e v e n t e d f r o m 
h a v i n g m o l e c u l a r changes set u p i n i t a t places be tween 

i t s t w o ex t remes . T h i s p r o t e c t i o n suffices so l o n g as t h e 
d i s t u r b i n g agents r e m a i n n o r m a l i n t h e i r a m o u n t s ; b u t w h e n 

t h e y become excessive, as t h e y do i f t he blood-vessels become 

conges ted , l o c a l changes i n t h e nerve- threads are caused : 

whence one k i n d o f n e u r a l g i a . I t s h o u l d be added t h a t b y 

dinal lines ; and to repeat with them thi3 process of averaging. By taking the 
means between the resulting numbers and the previous numbers, ws get a cor­
rect representation of the relative frequencies with which the vesse's occur in 
space of one dimension. To ascertain their relative frequencies in space of 
three'dimensions, or in solid tissue, i t is of course needful simply to cube the 
two numbers so arrived at. 
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th i s shea th ing o f ne rve -medu l l a , t he essent ial nerve- threads , 
besides b e i n g sh ie lded aga ins t d i s tu rbances f r o m n e i g h b o u r ­

i n g cu r ren t s o f b l o o d , are sh ie lded aga ins t d i s tu rbances f r o m 
nerve- threads i n the same b u n d l e . W e r e " ax i s - cy l inde r s " 
l y i n g i n l a t e r a l contac t n o t t h u s coated, a m o l e c u l a r change 
p r o p a g a t e d t h r o u g h one w o u l d set u p m o l e c u l a r changes i n 

i ts n e i g h b o u r s ; as, i n f a c t , i t does i n an ea r l y stage o f 
a taxy, charac te r ized b y loss o f t h e m e d u l l a r y sheaths. 
Hence , too , the e x p l a n a t i o n o f t h a t n o r m a l absence o f me­
d u l l a r y sheaths w h i c h s u n d r y nervous s t r u c t u r e s show us. 
F o r a m o n g the Invertebrata, i n w h i c h t h i s n o r m a l absence 
occurs, t h e fibres con ta ined i n t h e same b u n d l e have 
n o t h i n g l i k e those m a n y a n d v a r i e d d i s t i n c t i o n s w h i c h t h e y 
have i n the h i g h e r a n i m a l s : t h e y have t e r m i n i o f w h i c h 
the s t ruc tures a n d f u n c t i o n s are m u c h less d i f f e r e n t i a t e d . 

S i m i l a r l y w i t h those bund les o f g r e y o r n o n - m e d u l l a t e d 
fibres, con ta ined i n t h e sympa the t i c sys t em o f ve r t eb ra t e 
a n i m a l s ; f o r these bundles , s e r v i n g t o es tab l i sh re la t ions 
a m o n g t h e viscera, each o f w h i c h is m u c h less d i v i d e d i n t o 
pa r t s t h a t act i n d e p e n d e n t l y , the re needs no such pe r f ec t i n ­
su l a t ion o f t h e nerve- f ib res . A n d t h e l i k e ho lds even i n cer­
t a i n p o r t i o n s o f the p e r i p h e r a l ce rebro-sp ina l s y s t e m ; as t h e 
o l f a c t o r y expans ion , w h i c h consists o f a n ex tens ive p l e x u s 
o f n o n - m e d u l l a t e d fibres, a n d w h i c h has t h e p e c u l i a r i t y 
t h a t d i f f e r e n t pa r t s o f i t s area are n o t ac t ed u p o n sepa­
r a t e l y . 

T h e evidences, d i r e c t a n d i n d i r e c t , t h u s j u s t i f y us i n 
c o n c l u d i n g t h a t t h e nervous sys tem consists o f one k i n d 

o f m a t t e r u n d e r d i f f e r e n t f o r m s a n d c o n d i t i o n s . I n t h e 

g r e y t issue t h i s m a t t e r ex is t s i n masses c o n t a i n i n g cor­
puscles, w h i c h are so f t a n d have g ranu les d ispersed t h r o u g h 
t h e m , a n d w h i c h , besides b e i n g t h u s u n s t a b l y composed , 
are p laced so as t o be l i ab l e t o d i s tu rbance i n t h e g rea tes t 
possible degree. I n the w h i t e t issue t h i s m a t t e r i s co l l ec t ed 
toge the r i n e x t r e m e l y s lender th reads , t h a t are denser, f h a t 

are u n i f o r m i n t e x t u r e , and t h a t are sh ie lded i n a n unusua l 
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m a n n e r f r o m d i s t u r b i n g forces , excep t a t t h e i r t w o e x t r e ­

m i t i e s , A n d t h e i m p l i c a t i o n o n w h i c h w e h e n c e f o r t h p r o ­
ceed i s , t h a t t h e masses, u n s t a b l y c o n s t i t u t e d a n d con­

d i t i o n e d , are seats o f d e s t r u c t i v e m o lecu l a r changes, a n d 
d i s e n g a g e m e n t o f m o t i o n ; w h i l e t h e s t a b l y c o n s t i t u t e d a n d 
c o n d i t i o n e d th reads , are t h e seats o f m o lecu l a r changes t h a t 

are n o t d e s t r u c t i v e , a n d are p r o b a b l y i somer ic . 

§ 10. Nerve-tubes with their contained protein-threads, 
a n d nerve-ce l l s w i t h t h e i r c o n t a i n e d a n d s u r r o u n d i n g 
masses o f c h a n g i n g p ro te in - subs tance , are t h e h i s t o l o g i c 
e lements o f w h i c h t h e ne rvous sys tem is b u i l t u p • 
a n d w e have n o w t o ask i n w h a t w a y t h e y are p u t 
t o g e t h e r . "We w i l l b e g i n w i t h t h e p e r i p h e r a l t e r m i n a ­
t i o n s o f t h e n e r v e - t u b e s ; o r r a the r , w i t h those o f t h e m 
w h i c h l i e o n t h e ou t e r surface . 

Suppose t h e s k i n , i n c l u d i n g those i n t r o v e r t e d p o r t i o n s 
o f i t w h i c h f o r m t h e r ecep t ive areas o f t h e special 
senses, t o be m a r k e d a l l over i n such a w a y as t o f o r m a 

n e t - w o r k . Suppose t h e meshes o f t h i s net-Avork t o v a r y 
e x t r e m e l y i n t h e i r s izes ; so t h a t w h i l e i n some places t h e y 
are as l a r g e as those o f a fishing-net, t h e y are i n o the r places 
n o t l a r g e e n o u g h t o a d m i t t h e p o i n t o f a needle. Or , t o 
speak spec i f i ca l ly , suppose t h a t o n t h e m i d d l e o f t h e b a c k 

t h e meshes are some 2\ inches i n d iameter , a n d t h a t b e i n g 

e q u a l l y l a r g e over t h e m i d d l e s o f t h e fo re -a rms , a n d t h e 
m i d d l e s o f t h e t h i g h s , t h e y d i m i n i s h t o 2 inches a n d less 
ove r t h e n e c k a n d breast , t o \ \ inches a t t h e e x t r e m i t i e s 
o f t h e legs , t o l j inches o n t h e backs o f the hands, t o less 

t h a n a n i n c h o n t h e fo rehead , t o less t h a n h a l f - a n - i n c h over 
t h e cheeks a n d over t h e p a l m s o f t h e hands, t o a q u a r t e r 
o f a n i n c h a n d less over the fingers, t o a t w e l f t h o f a n i n c h 

a t t h e i n n e r t i p s o f t h e fingers, a n d a t t h e t i p o f the t o n g u e 
t o one t w e n t y - f o u r t h o f an i n c h i n d i a m e t e r ; a n d sup­

pose, f u r t h e r , t h a t over t h e b a c k o f t h a t d e r m a l sac w h i c h 

f o r m s t h e eye, these meshes are so s m a l l t h a t a microscope 
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is r e q u i r e d t o d i s t i n g u i s h t h e m . H a v i n g i m a g i n e d such a 
n e t - w o r k o f w h i c h t h e meshes, i r r e g u l a r l y p o l y g o n a l i n 

the i r ou t l ines , are t hus w i d e over pa r t s o f t h e surface t ha t 
have b u t l i t t l e v a r i e t y o f converse w i t h t h e e x t e r n a l w o r l d . 

a n d become smal ler i n p r o p o r t i o n as t h e surfaces have 
m u l t i p l i e d a n d va r iab le contacts w i t h t h i n g s ; w e shall have 
ga ined an a p p r o x i m a t e idea o f t h e re la t ions a m o n g the 

separate loca l areas i n w h i c h the re arise i n d e p e n d e n t nerves. 
To comple te the concep t ion , however , s o m e t h i n g else mus t 
be supposed. T h e l a rge meshes w e m u s t represent as 
m a r k e d ou t b y v e r y b r o a d l ines—say a q u a r t e r o f a n i n c h 

b road where the meshes are l a rges t . W e m u s t i m a g i n e 
t h e m n a r r o w i n g as the meshes become s m a l l e r ; u n t i l , 
w h e n we come to t h e meshes over t h e surface o f the 
r e t ina , t h e d i v i d i n g l ines have d w i n d l e d t o t h e t h i c k ­

ness o f a gossamer t h r e a d . A n d n o w l e t us conceive t h a t 
w i t h i n each o f these areas, l a rge o r s m a l l as i t m a y happen. 
there exists a p lexus o f f i b re s , f o r m e d o f the essential nerve 
substance, t h a t are con t inuous w i t h one ano ther , b u t have 
no connec t ion w i t h the fibres o c c u p y i n g ad jacen t areas. 
N o t , indeed , t h a t we m u s t conceive a n y sharp l i m i t a t i o n o f 

the space occupied b y each p l e x u s . W e m u s t assume t h a t 
the l i ne separa t ing t w o areas, here v e r y b r o a d a n d here v e r y 

n a r r o w , covers a space i n t o w h i c h fibres f r o m b o t h the areas 
r u n , w i t h o u t j o i n i n g one ano ther . H e n c e t h e area b e l o n g ­
i n g to each independen t p l exus , is t h e i n t e r n a l area o f the 

mesh, p lus the space occup ied b y i t s c i r c u m s c r i b i n g b r o a d 
or n a r r o w l i n e ; a n d the b r e a d t h o f t h e l i n e represents the 
ex t en t t o w h i c h ad jacen t areas ove r l ap . Such , 

then , are the p e r i p h e r a l expansions o f those nerves w h i c h 
are l i ab le t o be ac ted o n b y e x t e r n a l forces . H e r e each 

monopolizes a r e l a t i v e l y - g r e a t t r a c t o f t h e surface, a n d here 
an e x t r e m e l y m i n u t e one. E a c h is a n i n d e p e n d e n t a g e n t -
each is capable o f h a v i n g a change set u p i n i t w i t h o u t 

changes b e i n g set u p i n i t s n e i g h b o u r s . T h e s k i n i s , as i t 
were , occupied a l l over w i t h separate feelers , t h a t are here 
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widely scattered, here clustered, and here crowded together 

as c lose ly as m a i n t e n a n c e o f t h e i r i n d i v i d u a l i t i e s w i l l a l l o w . 

F r o m t h e ne rve -p l exus o c c u p y i n g one o f these areas, the re 

t akes i t s r i se t h e c e n t r a l fibre, o r a x i s - c y l i n d e r , o f a ne rve -
t u b e . Coa ted w i t h i t s m e d u l l a a n d i n c l o s i n g sheath , i t 

t akes i t s w a y f r o m t h e surface i n w a r d s , a n d , p r o c e e d i n g 
w i t h o u t a n y b r a n c h o r j u n c t i o n , e v e n t u a l l y reaches a mass 

o f g r e y m a t t e r w i t h i m b e d d e d vesic les—a nerve-cen t re o r 
g a n g l i o n . I n t o t h e substance o f t h i s t h e essential ne rve -
t h r e a d r u n s , b e c o m i n g d ives t ed o f i t s m e d u l l a r y s h e a t h ; 
a n d w h e r e t h e s t r u c t u r e is least i n v o l v e d , t h e essential 
n e r v e - f i b r e f r e q u e n t l y i f n o t a lways ends i n a nerve-ves ic le . 
I n such s i m p l e , a n d w h a t w e m a y c a l l t y p i c a l , centres, t he re 

b ranches o u t f r o m some o t h e r p a r t o f t h e nerve-vesic le , 
ano the r n e r v e - f i b r e w h i c h , s i m i l a r l y i nc losed i n i t s doub le 
sheath , pursues a n o u t w a r d course, o r d i n a r i l y a l o n g the 
same g e n e r a l r o u t e as t h e first, u n t i l , r e a c h i n g the same 
p a r t o f t h e b o d y , i t bur ies i t s e l f i n a b u n d l e o f muscu l a r 

fibres a m i d w h i c h i t s r a m i f i c a t i o n s e n d . T h u s w e have as 
the e lements o f w h a t is ca l l ed a ne rvous a r c — 1 , a p e r i ­
p h e r a l expans ion , p l a c e d where i t is l i ab l e t o be d i s t u r b e d 
b y a n e x t e r n a l agen t , a n d so f o r m e d as t o be m o s t easi ly 
d i s t u r b e d ; 2 , a connec ted fibre capable o f b e i n g r e a d i l y 

a f f ec t ed b y d i s tu rbances a t t h i s ou t e r end , b u t sh ie lded f r o m 
d i s tu rbances e l sewhere ; 3, a t , o r near , t h e i n n e r e n d o f t h i s 

fibre, a corpusc le o f u n s t a b l y - a r r a n g e d substance, ap t t o 
g i v e o u t m u c h m o l e c u l a r m o t i o n w h e n d i s t u r b e d ; 4 , a 
second fibre d i v e r g i n g f r o m t h e corpusc le , o r i t s n e i g h ­
b o u r h o o d , a n d sub j ec t t o d i s t u rbance f r o m t h e molecu la r 
m o t i o n d i s e n g a g e d near i t s o r i g i n , b u t p r o t e c t e d f r o m o ther 

in f luences ; 5, a t t h e r e m o t e e x t r e m i t y o f t h i s second fibre, 
a s u b d i v i d e d t e r m i n a t i o n a m i d a substance t h a t cont rac ts 
g r e a t l y w h e n d i s t u r b e d , a n d w h i c h , i n c o n t r a c t i n g , moves 

the p a r t o f t h e b o d y i n w h i c h t h e first fibre t o o k i t s r i se . 

F i g . 1 i s a d i a g r a m r e p r e s e n t i n g these e lements o f a nervous 

a r c : A b e i n g t h e f i r s t , o r , as i t i s ca l l ed , a f f e r en t nerve , 
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w i t h i t s pe r i phe ra l expans ion a; B b e i n g t h e nerve-cor­

puscle or g a n g l i o n - c e l l ; a n d C the second, o r efferent , 

nerve , w i t h i t s t e r m i n a t i o n c. 

Pig. 1. 

T h i s a r rangement o f par t s is p e r p e t u a l l y repea ted t h r o u g h ­
ou t the nervous s y s t e m ; a n d i f we genera l ize t h e concep­
t i o n somewhat b y suppos ing t h a t t h e commencemen t a is 
n o t necessari ly ex t e rna l , b u t m a y be o n an i n n e r surface, or 
w i t h i n an o rgan , w h i l e t h e t e r m i n a t i o n c is n o t necessarily 
i n a muscle b u t m a y be i n a g l a n d ; w e sha l l have a concep­
t i o n t h a t is , i n a ce r t a in sense, u n i v e r s a l l y app l icab le . I 
say i n a ce r t a in sense, because, u n t i l ano the r e lement is 
added, the concept ion is i n c o m p l e t e . These c o u p l e d nerves, 
w i t h the g a n g l i o n - c e l l a c t i n g as a d i r e c t o r i n d i r e c t l i n k 
be tween t h e m , r e c u r r i n g eve rywhere i n subs t an t i a l l y the 
same re la t ions , appear t o f o r m a c o m p o u n d s t r u c t u r e out 
o f w h i c h the nervous sys tem is b u i l t — i t s u n i t o f composi ­
t i o n . B u t t h i s is n o t so. B y m u l t i p l i c a t i o n o f such arcs 
we m a y ge t a m u l t i t u d e o f separate nervous agencies, 
b u t n o t a nervous sys tem. T o p roduce a ne rvous sys tem 
there needs an e lement c o n n e c t i n g each such nervous arc 
w i t h the res t—there needs a t h i r d f i b r e running" f r o m the 
g a n g l i o n - c e l l , or i t s n e i g h b o u r h o o d , t o some place where 
o ther c o m m u n i c a t i n g f ib res c o m e ; a n d where , b y d i r e c t or 
i n d i r e c t j u n c t i o n s , ac tual or a p p r o x i m a t e , t h e p r i m a r y 
couples o f nerves may be b r o u g h t i n t o r e l a t i o n . T h a t is, 

there requires w h a t we m a y ca l l a centripetal n e rve .* I n 

* The words centripetal and centrifugal are occasionally used in nerve-
physiology as the equivalents of afferent and efferent. But as afferent and 
efferent are by far the most generally adopted, and are also the most descrip­
tive, i t seems to me that the word centripetal may with advantage have this 
mere special meaning given to i t ; and centrifugal the correlative meaning. 
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F i g . 2 i s s h o w n , d ia .g rammat ica l ly , t he r e l a t i o n i n w h i c h 

th i s s tands t o t h e o thers . A c e n t r i p e t a l nerve b e i n g added, 
there resu l t s w h a t w e m a y f a i r l y r e g a r d as the u n i t o f c o m ­

p o s i t i o n o f t h e nervous sys tem. W e sha l l have p resen t ly 
t o r ecogn ize c e r t a i n fibres w h i c h th i s concep t ion does n o t 

i n c l u d e . B u t t h e y are n o t e s sen t i a l ; f o r a nervous system 
is poss ible w i t h o u t t h e m . L e t us, t h e n , t a k i n g th i s as ou r 
u n i t o f c o m p o s i t i o n , consider the gene ra l m e t h o d a f t e r w h i c h 
a ne rvous sys t em is c o n s t r u c t e d . 

§ 11. The fibres represented in the above diagrams, do 
n o t o r d i n a r i l y pursue t h e i r respect ive courses b y themselves : 
t h e y p roceed i n company , as s h o w n i n F i g . 3. T h e a f fe ren t 
nerves a r i s i n g a t a, i n separate b u t ad jacen t areas o n the 
s k i n , o r i n o the r organs r e c i p i e n t o f e x t e r n a l impress ions , 
c o n v e r g e ; a n d , w h i l e m a i n t a i n i n g t h e i r separate i n d i v i ­
dua l i t i e s , become u n i t e d i n t o a b u n d l e inc losed i n a sheath. 

O t h e r sheathed bundles o f fibres f r o m o the r c lus te red areas 
i n the same r e g i o n , p r e s e n t l y j o i n t h e m , a n d r u n a l o n g w i t h 
t h e m i n a c o m p o u n d b u n d l e , u n t i l t h e y even tua l ly reach the 
mass o f i m b e d d e d nerve-vesicles c o n s t i t u t i n g a g a n g l i o n o r 
ne rvous cent re B . S i m i l a r l y t h e e f fe ren t nerves w h i c h have 
t h e i r roo ts i n t h i s g a n g l i o n , issue f r o m i t as a b u n d l e , w h i c h , 
c o m m o n l y inc losed i n the same genera l sheath as the a f fe ren t 

nerves , goes b a c k t o t h e p a r t o f the body whence these 
a r o s e ; a n d secondary bund les o f these e f fe ren t nerves, 
d i v e r g i n g a n d r e - d i v e r g i n g f r o m one another as t hey enter 

t h i s p a r t , as a t c, finally become los t i n i t s var ious muscles. 
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I n l i k e manne r the c e n t r i p e t a l fibres d, o r i g i n a t i n g i n tb ia 
g a n g l i o n , t a k e t h e i r c o m m o n course, j o i n e d perhaps b y other 
fibres o r i g i n a t i n g elsewhere, t o w a r d s a g a n g l i o n E , t h a t is 
la rger a n d has m o r e numerous connec t ions . O f course the 
c lus tered l ines a n d spo t t ed circles i n F i g . 3, are en t i r e ly 
d i a g r a m m a t i c — g i v e no idea o f t h e separate nerves and 
bundles a n d g a n g l i a as t h e y a c t u a l l y e x i s t ; b u t m e r e l y o f the 
re la t ions i n w h i c h t h e y s t and t o one ano ther . I t shou ld be 

added t h a t the m o r e c e n t r a l g a n g l i o n , t o w h i c h converge 
o ther bundles o f c e n t r i p e t a l nerves ( t oge the r w i t h some 
af fe ren t nerves t h a t pass t h r o u g h i n f e r i o r g a n g l i a w i t h o u t 
s t opp ing ) m a y i t s e l f be subord ina te t o a s t i l l super ior , or 
s t i l l more cen t r a l , g a n g l i o n . T o t h i s i t g ives o f f w h a t may 
be ca l led super ior c e n t r i p e t a l nerves ; a n d o the r nerves o f 
the same or o f a l o w e r o rde r b e i n g b r o u g h t t o i t , t h i s h ighes t 

g a n g l i o n becomes a place w h e r e t he re are established 
communica t ions a m o n g a l l t h e subord ina te a n d sub-subord i ­
nate g a n g l i a , w i t h t h e i r a f f e ren t a n d e f fe ren t fibres. 

One f u r t h e r k i n d o f connec t ion ex is t s . T h e immense 
m a j o r i t y o f an imals , have t h e i r pa r t s s y m m e t r i c a l l y a r r anged 
—somet imes r a d i a l l y b u t m o r e f r e q u e n t l y b i - l a t e r a l l y . F o r 
the co r re spond ing pa r t s the re are h a b i t u a l l y c o r r e s p o n d i n g 
g a n g l i a ; a n d the connect ions t h a t r e m a i n t o be n a m e d are 
those be tween these c o r r e s p o n d i n g g a n g l i a , o r g a n g l i a w h i c h 
b e l o n g t o the same grade . S u c h connec t ions consis t o f 

w h a t are ca l led commissu ra l fibres. T h e y are i n d i c a t e d a t b, 
where t h e y t ransverse ly j o i n t h e s t r u c t u r e shown i n de ta i l , 

w i t h the a n s w e r i n g s t r u c t u r e b e l o n g i n g t o t h e o t h e r side o f 
the b o d y . T h e w o r d commis su ra l i s , i n d e e d , sometimes 
used i n a w i d e r sense : i n c l u d i n g fibres t h a t u n i t e g a n g l i a o f 

d i f f e r e n t grades. B u t since t h e g r ea t m a j o r i t y o f t h e fibres 
cal led commissu ra l are those w h i c h j o i n d u p l i c a t e g a n g l i a , o r 
else g a n g l i a t h a t occupy l i k e r e l a t ions i n t h e h i e r a r c h y , i t 
w i l l , I t h i n k , conduce t o clearness t o r e s t r i c t i t s a p p l i c a t i o n 
to t h e s e : l e a v i n g t h e w o r d c e n t r i p e t a l f o r fibres w h i c h con­
nect g a n g l i a o f l o w e r orders w i t h those o f h i g h e r orders . 
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T h e commissures t hus b r i n g i n g i n t o r e l a t i o n t h e members o f 

each p a i r o f cent res , i n f e r i o r o r super io r , a n d so l i n k i n g the 

t w o halves o f t h e ne rvous sys tem, comple te the nervous 
c o m m u n i c a t i o n s t h r o u g h o u t t h e o r g a n i s m . 

T h i s d e s c r i p t i o n , p u r p o s e l y genera l i zed w i t h a v i e w o f 
e x h i b i t i n g t h e p r i n c i p l e s o f ne rvous o r g a n i z a t i o n , apar t 

from a n y p a r t i c u l a r t y p e , m a y be fitly s u p p l e m e n t e d b y t h e 

d e s c r i p t i o n o f a specia l s t r u c t u r e t h a t i l l u s t r a t e s t h e m . 
E a c h sucke r o n a n y a r m o f a c u t t l e - f i s h , has a g a n g l i o n 
seated benea th i t . T o t h i s descend t h e a f fe ren t nerves t h a t 
are a f f e c t e d b y t o u c h i n g t h e s u c k e r ; a n d f r o m i t ascend t h e 
e f f e r e n t nerves d i s t r i b u t e d t o t h e m u s c u l a r fibres o f the 
sucke r . These f o r m a l o c a l ne rvous sys tem t h a t is ex­

p e r i m e n t a l l y p r o v e d t o have a c e r t a i n completeness i n i t se l f . 
B u t n o w f r o m t h e g a n g l i o n u n d e r n e a t h each sucker , fibres 
r u n a l o n g t h e a r m , i n c o m p a n y w i t h fibres f r o m a l l s imi l a r 
g a n g l i a i n t h e a r m ; a n d t h i s b u n d l e o f c e n t r i p e t a l fibres 

e v e n t u a l l y reaches a g a n g l i o n a t t h e base o f the a r m . E a c h 
a r m , s i m i l a r l y c o n s t r u c t e d , t h u s has a c h i e f nervous centre 
i n w h i c h t h e fibres f r o m a l l i t s m i n o r ne rvous centres are 
b r o u g h t i n t o c o m m u n i c a t i o n . F u r t h e r , a l l r o u n d t h e r i n g 
f o r m e d b y t h e u n i t e d base o f t h e a rms , the re runs a n an­
n u l a r commissu re c o n n e c t i n g these super io r g a n g l i a . A n d 
t h e n f r o m each o f t h e m is g i v e n o f f a b u n d l e o f fibres t h a t 

p roceed c e n t r i p e t a l l y t o a s t i l l h i g h e r cen t r e—the cephalic 
g a n g l i o n ; w h e r e , consequen t ly , nerves f r o m a l l t he arms are 
b r o u g h t i n t o d i r e c t c o m m u n i c a t i o n w i t h one another , a n d 
also i n t o c o m m u n i c a t i o n w i t h nerves a r r i v i n g f r o m g a n g l i a 
i n o t h e r p a r t s o f t h e b o d y . O m i t t i n g deta i l s a n d qua l i f i ca ­

t i o n s , n o t essent ia l t o such a c o n c e p t i o n as concerns us here, 

we t h u s see t h a t i n ne rvous s t r u c t u r e the re is a cen t ra l iza­

t i o n a n d r e - c e n t r a l i z a t i o n , t h a t is c a r r i e d f a r i n p r o p o r t i o n 

as t h e o r g a n i z a t i o n is h i g h . 

§ 12. We may be sure that along with a principle of ar­

r a n g e m e n t a m o n g c o n n e c t i n g s t ruc tu res , t he re goes some 
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p r inc ip l e o f compos i t ion i n the centres t h a t are connected ; 
w h i c h are no t s i m p l y places f o r the m e e t i n g o f f ib res , b u t 
places i n w h i c h there ex is t agents l i ab l e to be ac ted o n b y 
the i n - c o m i n g fibres and capable o f a c t i n g o n t h e o u t - g o i n g 
fibres. Eespec t ing the p r i n c i p l e o f compos i t ion , ou r reason­
ings m u s t be m a i n l y h y p o t h e t i c a l ; b u t t h e y w i l l , I t h i n k , 
p rove o f some w o r t h , b y l e a d i n g us t o conclusions t h a t har­
monize w i t h observa t ion , so f a r as t h i s carries us. 

I n ascending f r o m the lowes t t o the h i g h e s t types o f the 
nervous sys tem, we see t h a t t h e d i s t r i b u t i o n a n d c o m b i ­
n a t i o n o f nerve-f ibres are so m o d i f i e d , as t o m a k e possible an 

inc reas ing m u l t i p l i c i t y , v a r i e t y , a n d c o m p l e x i t y o f relat ions 
a m o n g d i f f e r e n t pa r t s o f the o r g a n i s m . W h a t k i n d o f mo­
d i f i c a t i o n does th i s necessitate a t places where the nerve-
fibres are p u t i n c o m m u n i c a t i o n ? W i t h o u t a s suming tha t 
t w o fibres w h i c h b r i n g t w o pa r t s o f t h e o r g a n i s m i n t o re la­
t i o n , are a lways u n i t e d a t t h e i r c e n t r a l e x t r e m i t i e s b y an 
in te rmedia te nerve-corpuscle , i t m a y be safely assumed tha t 
c o n t i n u i t y be tween the i r cen t r a l ex t r emi t i e s m u s t be effected 
e i ther b y a nerve-corpuscle or b y some less-def ined p o r t i o n 
o f g r e y subs tance ; a n d i t is clear t h a t i n p r o p o r t i o n t o the 
n u m b e r o f d i f f e r e n t connect ions to be establ ished a m o n g the 
nerves c o m i n g t o any g a n g l i o n , m u s t be t h e n u m b e r o f the 
more o r less independen t p o r t i o n s o f g r e y substance re­
q u i r e d to es tabl ish t h e m . L e t us cons ider the i m p l i c a t i o n s . 
Suppose t h a t a a n d b, F i g . 4 , are t w o p o i n t s i n t h e or­
gan i sm. T o j o i n the nerves p r o c e e d i n g f r o m t h e m , there 
needs o n l y the s ingle g a n g l i o n - c e l l A . S i m i l a r l y , t o b r i n g 
i n t o nervous r e l a t i o n the po in t s c a n d d, t he s ing le g a n g l i o n -
ce l l B suffices. So l o n g as A a n d B r e m a i n unconnec ted , 
these t w o s imple re la t ions are the o n l y possible ones a m o n g 
the po in t s a, b, c, d. B u t n o w assume t h a t f r o m A a n d B 
there r u n fibres t o t h e centre C — n o t a s ing le fibre f r o m 
each, b u t t w o fibres, one o f w h i c h i n each case proceeds f r o m 
a o r b, a n d f r o m e or d. T h i s b e i n g so, there m a y be f o r m e d 

at C, eleven s imple a n d c o m p o u n d r e l a t i o n s : these f o u r 
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po in t s can be a r r a n g e d i n t o s ix g roups o f t w o , a b, a c, a d} 

be, b d, c d ; i n t o f o u r g r o u p s o f three, b a c,b a d, a c d, cb d; 
a n d i n t o one g r o u p o f f o u r , abed. H e n c e , suppos ing t h e 

cent re C t o be made u p o f the i ndependen t cells , or p o r t i o n s 
o f g r e y substance, severa l ly s e r v i n g t o l i n k the members o f 
a g r o u p i n t o a separate c o m b i n a t i o n , t he re m u s t be a t 
least e leven such . I f , aga in , f r o m t h i s cent re C, w e assume 
tha t there r u n adequate ly numerous f ib res to the h i g h e r 
cent re F , a n d t h a t th i s is also d u l y connected t h r o u g h 
t h e centres D a n d E , w i t h the po in t s e, f , g, h; t hen 
the possible n u m b e r o f g roups , s imple a n d c o m p o u n d , 
t h a t m a y be f o r m e d a t F , w i l l a m o u n t t o 247 ; a n d to 
u n i t e the members o f each g r o u p so t h a t i t m a y be i nde ­
pendent o f the rest , there m u s t be a t least 247 connect-

i n g l i n k s a t the centre F W i t h o u t p u r s u i n g the ca lcu­
l a t i o n , i t w i l l be m a n i f e s t t h a t as these po in t s i n the or­
g a n i s m increase i n n u m b e r , a n d as the clusters o f t h e m 
tha t are t o be b r o u g h t i n t o r e l a t i o n become l a rge r a n d more 
var ious , t h e cen t r a l elements t h r o u g h w h i c h t h e i r re la t ions 
are establ ished m u s t g r o w m u l t i t u d i n o u s . A n i n ­

adequate concep t ion , however , is t hus r eached ; f o r we have 
considered o n l y the requis i tes f o r f o r m i n g a m o n g these 
p o i n t s , t he greatest number o f d i f f e r e n t g roups , s imple and 
c o m p o u n d ; i g n o r i n g the d i f f e r e n t orders i n w h i c h the 
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members o f each g r o u p m a y be combined . T w o t h i n g s can 
be a r ranged i n succession i n o n l y 2 d i f f e r e n t w a y s ; three 
t h i n g s can be a r ranged i n 6 d i f f e r e n t w a y s ; f o u r t h i n g s i n 
24 ways ; five t h i n g s i n 120 ways ; s ix t h i n g s i n 720 w a y s ; 
seven t h i n g s i n 5,040 w a y s ; a n d so o n i n a progress ion 
increas ing w i t h enormous r a p i d i t y . A s s u m i n g , t h e n , t ha t 
a t t he centre F , ce r t a in po in t s , a, b. c, d, e, are t o be com­
b ined , n o t i n t h i s succession o n l y , b u t i n a l l possible suc­
cessions, there w i l l r equ i r e 120 d i f f e r e n t l i n k s o f connec­
t i o n f o r t h i s one g r o u p o f five po in t s o n l y . These l i n k s , 
whe the r separate vesicles or l ess -d i f fe ren t ia ted po r t ions of 
g r e y m a t t e r , m u s t occupy a considerable space; a n d sup­
pos ing t h e y are aggrega ted near those p r e - e x i s t i n g cells 
or l i n k s w h i c h t h e y have to re -combine i n var ious orders, 
there m a y resu l t a p ro tuberance f r o m the centre F , as shown 
at G . I f we suppose t h a t ins tead o f a . g roup o f five, a g r o u p 
o f s ix is t o have i t s members t h u s v a r i o u s l y c o m b i n e d ; 
or i f ins tead o f one g r o u p t o be so deal t w i t h , the re are 
m a n y ; t h i s l a t e ra l o u t g r o w t h m a y become r e l a t i v e l y v e r y 
la rge . A n d since i t s vesicles, o r p o r t i o n s o f g r e y ma t t e r , 
w i l l be m u c h more b u l k y t h a n the fibres r u n n i n g f r o m t h e m 
to the members o f g roups w h i c h t h e y combine , t he re m a y 
be expected t o arise, as a t H , a l a t e r a l cent re a t t ached to 
the o r i g i n a l centre , F , b y a pedic le o f fibres. 

O f course these d iagrams a n d n u m b e r s are i n t e n d e d to 
convey n o t h i n g b u t a genera l idea o f the p r i n c i p l e o f com­
pos i t i on o f nerve cent res—not to represent a n y ac tua l com­
pos i t i on . I t w o u l d be an absu rd a s sumpt ion t h a t a m o n g a 
n u m b e r o f po in t s i n the b o d y , there have t o b e f o r m e d as 
m a n y u n l i k e g roups as are t heo re t i ca l l y p o s s i b l e ; a n d i t is 

not t o be supposed t h a t t h e members o f any g r o u p need 
ever t o be c o m b i n e d i n as m a n y d i f f e r e n t orders as they 
m i g h t be c o m b i n e d . B u t w h i l e , o n the one h a n d , t h e above 

desc r ip t ion g r e a t l y over-states t h e a c c u m u l a t i o n o f nerve-
vesicles, or t h e i r equivalents , i m p l i e d b y such cor re la t ions as 
are ac tua l ly requii-ed a m o n g a g i v e n n u m b e r o f p o i n t s i n the 
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organism ; it immensely under-states tlie number of points 
to be so co r re l a t ed , as w e l l as t h e n u m b e r , a n d v a r i e t y , a n d 

c o m p l e x i t y , o f t h e g r o u p s i n t o w h i c h t h e y are t o be c o m ­
b i n e d . T h e places f r o m w h i c h a f f e ren t nerves proceed, as 

w e l l as t h e places t o w h i c h e f f e ren t nerves proceed , are 
m u l t i t u d i n o u s . Y e r y l a rge g r o u p s o f such places have t h e i r 

member s p u t i n s imul taneous c o m m u n i c a t i o n . T h e d i f f e r e n t 
g r o u p s so f o r m e d are i n n u m e r a b l e . A n d e x t r e m e l y v a r i e d 
r e l a t i ons o f succession are es tabl i shed a m o n g members o f 

the same g r o u p ; as w e l l as a m o n g d i f f e r e n t g r o u p s . H e n c e 
we are safe i n a s se r t ing t h a t a l o n g w i t h an i nc r ea s ing m u l t i ­
p l i c i t y a n d h e t e r o g e n e i t y o f ne rvous connect ions , there m u s t 
g o i n c r e a s i n g massiveness o f the nervous centres, o r accu­

m u l a t i o n s o f ves icu la r m a t t e r . 
One f u r t h e r c o r o l l a r y deserves n o t i n g . E a c h vesicle , o r 

each p o r t i o n o f g r e y m a t t e r t h a t establishes a c o n t i n u i t y 
be tween t h e c e n t r a l t e r m i n i o f fibres, is n o t m e r e l y a con­
n e c t i n g l i n k : i t is also a rese rvo i r o f m o l e c u l a r m o t i o n , w h i c h 
i t g ives o u t w h e n d i s t u r b e d . H e n c e , i f t h e c o m p o s i t i o n o f 
nerve-centres is d e t e r m i n e d as above i n d i c a t e d , i t f o l l o w s 
t h a t i n p r o p o r t i o n t o t h e n u m b e r , extensiveness, a n d c o m ­
p l e x i t y , o f t h e r e l a t ions , s imul taneous a n d successive, t h a t 
are f o r m e d a m o n g d i f f e r e n t pa r t s o f t h e o r g a n i s m , w i l l be 
t h e q u a n t i t y o f mo lecu l a r m o t i o n w h i c h t h e nerve-centres 

are capable o f d i s e n g a g i n g . 

§ 13. As a datum for Psychology of the most general 
k i n d , t h e f o r e g o i n g d e s c r i p t i o n o f ne rvous s t r u c t u r e m i g h t 

suf f ice . B u t h a v i n g t o dea l c h i e f l y w i t h t h a t m o r e special 
P s y c h o l o g y d i s t i n g u i s h e d as h u m a n , i t w i l l be p r o p e r t o a d d 
some account o f t h e h u m a n nervous sys tem. A f e w fac ts o f 
m o m e n t r e s p e c t i n g i t s p e r i p h e r a l pa r t s , m a y be set d o w n 

be fo re w e s t u d y i t s c e n t r a l p a r t s . 
A t t h e surface o f t h e b o d y , w h e r e the ex t r emi t i e s o f 

ne rve - f ib res are so p l aced as t o be mos t easi ly d i s t u r b e d , w e 
g e n e r a l l y find w h a t m a y be ca l l ed m u l t i p l i e r s o f d i s t u r -

3 
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bances. S u n d r y appliances w h i c h appear t o have n o t h i n g i n 
common, have the c o m m o n f u n c t i o n o f concen t r a t i ng , o n the 
ends o f nerves, the actions o f ex te rna l agents . T h a t t h i s is 
t he effect p roduced b y the lenses o f the eyes, is a f a m i l i a r 
f ac t . I t is a less f a m i l i a r f ac t t h a t ce r t a in o tol i tes and 
m i n u t e rods or fibres, immersed i n a l i q u i d con ta ined i n the 
i n t e r n a l ear, serve t o t r a n s f o r m the less sensible v i b r a t i o n s 
communica ted to th i s l i q u i d , i n t o the more sensible v ib ra t ions 
o f so l id masses, a n d to b r i n g these d i r e c t l y t o bear o n the 
nerve- te rmina t ions . So, too , is i t over the i n t e g u m e n t ; or, 
a t any rate , over the par ts o f i t subject t o m a n y a n d va r i ed 
contacts . T h o u g h m e n have no t , l i k e m a n y i n f e r i o r M a m ­
mals , the wel l -developed t ac tua l m u l t i p l i e r s ca l led vibrissa} 
( k n o w n i n a cat as " w h i s k e r s " ) , each o f w h i c h is a lever 
t h a t intensif ies a s l i g h t t o u c h at t he outer e n d i n t o a s t r ong 
pressure o f the i m b e d d e d end u p o n an ad jacent n e r v e - f i b r e ; 
y e t every one o f the shor t ha i rs on a man 's s k i n acts i n the 
same w a y . A n d then , i n a d d i t i o n t o these, there are, at 
places where the contacts w i t h objects are pe rpe tua l , and 
where hairs do n o t g r o w , ce r t a in m u l t i p l i e r s be low the sur­
face—smal l dense bodies named corpuscula tactus, r o u n d each 
o f w h i c h a ne rve - f ib re ramif ies , a n d each o f w h i c h , w h e n 
moved b y the t o u c h o f a f o r e i g n b o d y , gives t o i t s a t tached 
nerve- f ibre a grea ter pressure t h a n t h i s w o u l d receive were 
the s u r r o u n d i n g substance homogeneous : a f a c t w h i c h w i l l 
be unders tood o n r e m e m b e r i n g the effect o f pressure o n the 
s k i n w h e n some smal l h a r d b o d y , as a t h o r n , is i m b e d d e d 
i n i t . 

So m u c h f o r the i n s t r u m e n t s t h a t are e x t e r n a l t o the 
pe r iphera l expansions o f the nerves, a n d serve t o exag­
gerate the effects o f i n c i d e n t forces . W e m a y n o w con­
templa te these per iphera l expansions themselves, as b e i n g 
adapted t o receive these exaggera ted i n c i d e n t forces . 
I n the first place, t he u l t i m a t e nerve- f ib r i l l ce , r a m i f y i n g 
where t h e y are mos t exposed t o d is turbances , consis t o f 
nerve-pro toplasm u n p r o t e c t e d b y m e d u l l a r y sheaths a n d n o t 
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even covered b y membranous sbeatbs. I n f ac t , t h e y appear 
t o consis t o f m a t t e r l i k e t h a t con ta ined i n nerve-vesicles , 
b u t w i t h o u t t h e f a t - g r a n u l e s ; a n d m a y be r e g a r d e d as, l i k e 
i t , m o r e uns tab le t h a n t h e m a t t e r c o m p o s i n g the c e n t r a l 

fibres o f t h e f u l l y - d i f f e r e n t i a t e d nerve- tubes . T o t h i s genera l 
charac ter o f t h e n e r v e - t e r m i n a t i o n s , have t o be added the 
m o r e special characters o f t h e t e r m i n a t i o n s exposed t o 
special forces . T h e del ica te pale fibres w h i c h f o r m a l ayer 
o n the surface o f t h e r e t i n a , are n o t d i r e c t l y a f fec ted b y t h e 
rays o f l i g h t concen t ra t ed u p o n t h e m ; b u t these rays, pass­
i n g t h r o u g h t h e m , f a l l o n a l ayer o f closely packed , b u t q u i t e 
separate, l i t t l e bodies w h i c h are the t r u e sensi t ive s t r u c t u r e s ; 
a n d t h e n t h e m i n u t e ne rve- f ib r i l l se t h a t r u n f r o m these t o 
the s t r a t u m o f r e t i n a l ne rve- f ib res , pass o n t h e i r w a y i n t o a 
l ayer o f nerve-vesicles , w i t h w h i c h w e m a y presume 
t h e y have connect ions . T h a t is t o say, t h i s pe r iphe ra l 
expans ion o f the nerve o n w h i c h v i sua l images f a l l , 
conta ins numerous s m a l l p o r t i o n s o f the h i g h l y - u n s t a b l e 
ne rve -mat t e r , r eady t o change, a n d ready t o g i v e o u t 
molecu la r m o t i o n i n c h a n g i n g . I t is t hus , too , w i t h 
those t e r m i n a l r a m i f i c a t i o n s o f t h e a u d i t o r y nerve , o n w h i c h 
sonorous v i b r a t i o n s are concen t ra t ed . A n d there is a n 
analogous p e c u l i a r i t y i n the immense ly -expanded e x t r e m i t y 
o f t h e o l f a c t o r y ne rve . H e r e , over a l a rge t r a c t covered 
b y mucous membrane , is a t h i c k p l exus o f the g r e y u n ­
sheathed fibres; a n d a m o n g t h e m are d i s t r i b u t e d b o t h 
nerve-vesicles a n d g r a n u l a r g r e y substance, such as t h a t o u t 
o f w h i c h t h e vesicles arise i n t h e nervous centres. 

T h e s ign i f i cance o f these s t r u c t u r a l pecu l ia r i t i es w e sha l l 
see he rea f t e r . F o r the present w e need o n l y note the d i s t r i ­
b u t i o n o f t h e m . Over t h e s k i n , w h i c h is conversant w i t h 
forces o f a r e l a t ive ly -cons ide rab le i n t e n s i t y — m e c h a n i c a l 
i m p a c t s , pressures, t ens ions ,—we do n o t find t h a t t h e nerve-
t e r m i n a t i o n s c o n t a i n deposits o f the p e c u l i a r l y uns tab le 
nerve-substance . B u t w e find such deposits where t h e 
i n c i d e n t forces are e x t r e m e l y feeble , o r f a l l o n excessively 

\ 
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smal l areas, or b o t h . The q u a n t i t y o f m a t t e r w h i c h , f l o a t i n g 
as f a i n t odour t h r o u g h the a i r , reaches the end o f the o l ­
fac to ry nerve, is i n f i n i t e s i m a l . Such l u m i n i f e r o u s undu la ­
t ions as are a l lowed , d u r i n g a m o m e n t a r y glance, t o f a l l on 
one o f the m i n u t e areas o f the r e t i n a , are equ iva len t t o a 
mechanical force inapprec iable b y our measures, i f n o t i n ­
expressible b y our figures. S i m i l a r l y w i t b those a tmo­
spheric waves w h i c h , p roduced b y the c h u r c h - b e l l a mi l e 
away, a n d w e a k e n i n g as t h e y spread i n a l l d i rec t ions , are 
conveyed to the m i n u t e o tol i tes a n d rods o f the i n n e r ear, 
to be b y t h e m impressed o n the a u d i t o r y nerves. A n d i n 
these places i t is t h a t we find pe r iphe ra l deposits o f the 
special ly-unstable nerve-substance. 

§ 14. Arising from these variously-specialized peripheral 
s t ruc tures , the a f fe ren t nerves, co l lec ted i n t o t h e i r bundles 
and compound bundles , r u n i nwards to the sp ina l co rd ; out 
o f w h i c h issue the co r respond ing bundles o f e f fe ren t nerves. 
I n one sense the sp ina l c o r d m a y be r ega rded as a con­
t inuous nervous c e n t r e ; and , i n another sense, as a series o f 
pa r t i a l l y - independen t nervous centres. E a c h pa i r o f t r u n k 
nerves w i t h i t s segment o f the sp ina l co rd , has a cer ta in 
degree o f i n d i v i d u a l i t y ; a n d those segments i n t o w h i c h 
enter the pairs o f massive nerves f r o m t h e l i m b s , have 
ind iv idua l i t i e s cons iderably p r o n o u n c e d ; since i t is e x p e r i ­
m e n t a l l y p r o v e d t h a t w h e n severed f r o m the res t t h e y are 
no t incapac i ta ted . The t r a c t o f g r e y m a t t e r i n the sp ina l 
co rd to w h i c h the a f fe ren t nerves o f a l i m b come, a n d f r o m 

w h i c h the ef ferent nerves issue, is p r a c t i c a l l y the g a n g l i o n i c 
centre o f t h a t l i m b , h a v i n g v e r y m u c h o f au toma t i c i nde ­
pendence ; and b e i n g j o i n e d b y commissu ra l fibres t o a 
l i k e centre b e l o n g i n g to the f e l l o w l i m b , i t f o r m s w i t b t h i s 
an au tomat ic pa i r . So t h a t , r e m e m b e r i n g h o w t h e e n t i r e 
cranio-spinal axis is o r i g i n a l l y one and con t inuous , a n d t h a t 
i t s an te r io r p a r t has been d i f f e r en t i a t ed a n d developed i n t o 
qui te d i s t i n c t centres w e m a y say t h a t i t s pos te r io r p a r t , t h e 
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s p i n a l c o r d , has also been so d i f f e r e n t i a t e d , t h o u g h t o a 
m u c h smal le r e x t e n t . T o th i s concep t ion t w o 
a d d i t i o n s m u s t be made . B e y o n d the i n t e r n a l t r ac t s o f g r e y 

o r ves icu la r m a t t e r , a n d t h e bundles o f norve - f ib res t ha t 
en te r i n t o a n d issue f r o m t h e m l a t e r a l l y ; a n d b e y o n d t h e 

t ranverse c o m m i s s u r a l f ib res w h i c h connect the c o r r e s p o n d i n g 

l a t e r a l p o r t i o n s o f g r e y m a t t e r o r p a r t i a l l y - d i f f e r e n t i a t e d 
pa i r s o f ne rvous c e n t r e s ; the re are l o n g i t u d i n a l commissu ra l 
fibres, j o i n i n g these successive pa i rs o f ne rvous centres w i t h 
one ano ther , a n d s e r v i n g t o i n t e g r a t e t h e series o f pa i rs i n 
t h e same w a y t h a t t h e member s o f each p a i r are i n t e g r a t e d . 
A n d t h e n , a l o n g w i t h these f ibres t h a t u n i t e nervous centres 
o f t h e same order , t he re are w h a t w e f o u n d i t desirable t o 
d i s t i n g u i s h as c e n t r i p e t a l fibres, r u n n i n g f r o m the r e l a t i v e l y -

i n f e r i o r ne rvous centres t o t h e r e l a t i v e l y - s u p e r i o r ones ; 

w i t h c e n t r i f u g a l fibres r u n n i n g back . 
O f these r e l a t i v e l y - s u p e r i o r nervous centres, w e have first 

t o no t i ce t h e medulla oblongata; i n c l u d i n g those pa r t s 
o f t he pons Varolii w h i c h are w o v e n i n t o i t , a n d s i m i l a r l y 
arise o u t o f t h e f o u r t h v e n t r i c l e . T h i s is t h e enlarged 
t e r m i n a t i o n o f the s p i n a l c o r d , l y i n g w i t h i n t h e s k u l l . 

D i s t i n g u i s h e d as i t i s f r o m l o w e r pa r t s o f the sp ina l c o r d by 
i t s g rea te r massiveness, i t is m u c h more d i s t i n g u i s h e d by the 
m u l t i p l i c i t y a n d v a r i e t y o f i t s p e r i p h e r a l connect ions . 

W h i l e t h e successive segments o f the sp ina l c o r d proper , 
have pa i rs o f a f f e r en t a n d e f fe ren t nerves w h i c h are l i m i t e d 
i n t h e i r d i s t r i b u t i o n s t o p a r t i c u l a r r eg ions o f the b o d y ; a n d 
w h i l e even such a n e n t i r e g r o u p o f these segments 
as o c c u p y t h e l u m b a r r e g i o n , have re la t ions o n l y w i t h 
t h e legs a n d t h e l o w e r p a r t o f the b o d y ; t h e medulla 
oblongata, b y t h e i n t e r m e d i a t i o n o f c e n t r i p e t a l fibres, is 
b r o u g h t i n t o r e l a t i o n n o t o n l y w i t h t h e l o w e r p a r t o f the 

b o d y a n d i t s l i m b s , b u t w i t h t h e u p p e r p a r t o f t h e b o d y a n d 
i t s l i m b s ; a n d n o t o n l y w i t h these, b u t also w i t h s u n d r y ot 
t h e p a r t s w h i c h w e k n o w as t h e organs o f the special senses ; 

a n d n o t o n l y w i t h these, b u t also w i t h the more i m p o r t a n t 
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viscera. The aud i t o ry nerves a n d the nerves o f taste go 
d i r ec t l y i n t o i t , a n d t h o u g h the op t i c nerves do n o t , y e t 
f r o m the centres to w h i c h t hey r u n there are fibres commanica -
t i n g w i t h i t ; f r o m i t s l a t e ra l ly -appended pa r t s arise the 
nerves o f the eye-muscles a n d the f a c i a l n e r v e s ; a n d the 
pneumogas t r i c nerves, g i v e n o f f f r o m i t s pos te r io r p a r t , p u t 
i t i n c o m m u n i c a t i o n w i t h the l a r y n x , the l u n g s , the heart , 
the l i v e r , and the s tomach. Respec t ing i t s connect ions , d i rec t 
a n d i n d i r e c t , m u c h remains to be a sce r t a ined ; b u t w h a t is 
k n o w n jus t i f i e s the conclus ion t h a t the medulla oblongata, 
i n c l u d i n g the s t ruc tures t h a t are adnate , is a p o r t i o n 
o f the o r i g i n a l l y - u n i f o r m cerebro-spina l ax i s , w h i c h has 
been d i f f e r e n t i a t e d i n t o a centre o f a h i g h e r o rder t h a n 
those b e h i n d i t , o r those at t he base o f the mass i n f r o n t 
o f i t — h i g h e r i n the sense t h a t i t has become t h a t p o r t i o n 
o f the axis i n w h i c h cen t r i pe t a l fibres r u n n i n g f r o m the 
poster ior gang l i a , and f r o m some, i f n o t a l l , o f t h e an te r ior 

gang l i a , cal led b y some sensory, are b r o u g h t i n t o r e l a t i on 
w i t h one another—a centre t h r o u g h w h i c h these local 
centres are u n i t e d i n t o one system. 

Passing over w i t h a mere r e c o g n i t i o n the an t e r io r gang l i a 
jus t named, the exact re la t ions o f w h i c h are i l l - u n d e r s t o o d , 
b u t some o f w h i c h compara t ive m o r p h o l o g y proves t o be 
por t ions o f the f r o n t e n d o f the cerebro-sp ina l axis t h a t 
have become d i f f e r e n t i a t e d i n t o g a n g l i a o f t h e first order , 
r ece iv ing those special e x t e r n a l s t i m u l i t o w h i c h t h e f ronb 
end o f the b o d y is e x p o s e d ; there r e m a i n o n l y t o be no t i ced 
the t w o grea t b i - l o b e d gang l i a , w h i c h i n M a n f o r m t h e chief 
mass o f the b r a i n — t h e cerebel lum a n d t h e c e r e b r u m . P h y ­
siologists a n d anatomists are agreed i n r e g a r d i n g these as 
centres o f a s t i l l h i g h e r order . A n a t o m i c a l p r o o f o f t h e i r 
super io r i ty , as b e i n g the seats o f s t i l l h i g h e r cen t r a l i za t ion , 
is v e r y incomple te ; f o r the d i f f i c u l t y o f t r a c i n g the courses 
af a l l the nerve-f ibres t h a t enter i n t o a n d issue f r o m t h e m , 
has h i t h e r t o been insuperable . B u t t h e i r connect ions w i t h 

the subjacent m i n o r centres a n d w i t h t h e medulla oblongata, 
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are such, as t o m a k e i t c e r t a i n t h a t t h r o u g h the i n t e r m e d i a ­
t i o n o f these, t h e y c o m m u n i c a t e w i t h t h e w h o l e p e r i p h e r a l 

ne rvous sys tem ; a n d are places i n w h i c h c e n t r i p e t a l fibres 
f r o m centres o f b o t h t h e first a n d second orders , j o i n e d , 
poss ib ly , w i t h some s i m p l y a f f e r en t fibres, are b r o u g h t i n t o 
var ious r e l a t i o n s : r e l a t ions , however , t h a t mos t l i k e l y d i f f e r 

i n t h e i r na tures f r o m those es tabl i shed i n i n f e r i o r cen t res— 

d i f f e r , perhaps , as those supposed t o be f o r m e d i n t h e 
cen t re H , F i g . 4 , d i f f e r f r o m those f o r m e d i n t h e centre F . 

A m o n g t h e fac t s o f f u n d a m e n t a l s ign i f i cance w i t h w h i c h 

w e are here concerned , one o the r m a y be n a m e d . T h i s 
concerns the h i s t o l o g i c a l s t ruc tu res o f nervous centres. I n 
a u t o m a t i c g a n g l i a , t h e d i r e c t u n i o n o f nerve- f ib res w i t h ne rve -
cells is h a b i t u a l . T h r o u g h o u t t h e sp ina l c o r d the " a x i s - c y l i n ­

ders n m a y n o t u n f r e q u e n t l y be t r a c e d r u n n i n g i n t o t h e 
vesicles. B u t i n the h i g h e r nerve-centres d i r e c t connec t ions 
are m u c h less r e a d i l y made o u t ; a n d i t is ques t ion­
able w h e t h e r i n t h e h i g h e s t t h e y occur a t a l l . I n the 

g r e y substance o f t h e c e r e b r u m , t h e de l ica te ne rve - f ib res 
w h i c h , d ives t ed o f m e d u l l a r y sheaths, r u n a m o n g t h e i m ­
bedded corpuscles , do n o t d i r e c t l y u n i t e w i t h t h e m ; o r i f i t is 
too m u c h t o say t h a t the re are no such un ions , we m a y say 
t h a t t h e y are r a r e . S u c h c o m m u n i c a t i o n s as ex i s t are 
a p p a r e n t l y b e t w e e n t h e b r a n c h e d t e r m i n a t i o n s o f t h e fibres 

a n d the r a m i f i e d processes o f t h e corpuscles. T h u s a t t h e 
one ex t r eme , s imple , clear, a n d comple te connect ions are 
the r u l e ; a n d a t t h e o the r e x t r e m e , i n v o l v e d , vague , a n d 

i n c o m p l e t e connec t ions . 

§ 15. Some account must be given of certain remaining 
ne rvous s t ruc tu re s , w i t h w h i c h P s y c h o l o g y is i n d i r e c t l y 
concerned . T h u s f a r w e have dea l t o n l y w i t h the fibres a n d 
centres t h a t s t and pass ively a n d a c t i v e l y r e l a t ed t o the ex­
t e r n a l w o r l d ; b u t the re are fibres a n d centres t h a t s t and 
r e l a t e d t o those i n t e r n a l o rgans w h i c h m a k e possible the 
c o n t i n u a n c e o f r e l a t ions t o t h e e x t e r n a l w o r l d . 
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The f i r s t to c la im a t t e n t i o n are the vaso-motor nerves . B u n -
dies o f these issue f r o m the sp ina l co rd , and , j o i n e d b y bundles 
o f nerves a r i s i n g f r o m the sympathe t ic sys tem, accompany the 
m a i n a r t e r i e s : d i v i d i n g a n d s u b d i v i d i n g whereve r these do, 
so as t o supp ly fibres to a l l t h e i r branches d o w n t o the mos t 
m i n u t e . The vaso-motor nerves f o r m , i n f ac t , an add i t iona l 
series o f e f ferent nerves. T h e nervous arc u n d e r i t s lowest 
f o r m , consists o f the a f fe ren t nerve w i t h i t s pe r iphe ra l ex­
t r e m i t y exposed t o e x t e r n a l act ions, t h e gangl ion-corpusc le 
t o w h i c h i t s cen t r a l e x t r e m i t y runs , a n d the e f fe ren t nerve 
thence i s su ing t o e n d i n some musc le . B u t as w e have 
seen, the u n i t o f compos i t i on o f t h e developed nervous 
system, inc ludes a c e n t r i p e t a l fibre, r u n n i n g f r o m the first 
or subordinate centre t o a h i g h e r cen t re ; a n d here we 
have t o add , as an h a b i t u a l e lement o f t h i s u n i t c f 
compos i t ion i n i t s comple te f o r m , a vaso-motor fibre, 
r u n n i n g t o t h a t p a r t o f the b o d y i n w h i c h t h e t w o ends 
o f t he nervous arc l i e , a n d b r i n g i n g t h e blood-vessels 
o f t h a t p a r t i n t o r e l a t i o n w i t h t h e o the r par t s o f the 

apparatus. 
T h e cerebro-spinal nervous system, besides h a v i n g these 

d i rec t communica t ions w i t h t h e muscu la r w a l l s o f t h e tubes 
w h i c h b r i n g b l o o d , b o t h to i t s e l f a n d t o the muscles i t sends 
fibres t o , is also p u t i n t o r e l a t i o n w i t h o the r pa r t s o n 
w h i c h i t is equa l ly , t h o u g h less i m m e d i a t e l y , dependen t— 
the viscera. These have, indeed , a ne rvous sys tem o f t he i r 
o w n , possessing a p p a r e n t l y a considerable degree o f i nde ­
pendence—the sympa the t i c sys t em; a n d one a l l - i m p o r t a n t 
viscus, t he hear t , has a nervous sys tem t h a t is d e m o n s t r a b l y 
independent . The m o r p h o l o g i c a l i n t e r p r e t a t i o n o f t h e v i s ­
ceral nervous sys tem is n o t s e t t l ed ; b u t w h e t h e r i t has a 
separate o r i g i n , o r belongs t o the p e r i p h e r y o f the cerebro­
sp ina l system, the u n d o u b t e d f a c t is t h a t the ce rebro-sp ina l 
system, t h r o u g h t h e nerves r u n n i n g f r o m i t i n t o t h e 
t r u n k s o f the sympa the t i c , communica tes w i t h a l l these v i t a l 
o r g a n s ; a n d t h a t even the hear t , comple te as i s i t s l oca l 
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nervous sys tem, i s , b y the vagus o r pneumogas t r i c nerve , 
i n t e g r a t e d w i t h t h e ce rebro-sp ina l sys tem. 

A m o r e p a r t i c u l a r accoun t o f these a n d s u n d r y s t ruc tu res 
o f the same class i s n o t necessary here . T h e genera l f a c t o f 
s ign i f i cance f o r us , i s , t h a t t h e b r a i n a n d sp ina l c o r d w h i c h 

t h r o u g h t h e i r a f f e r en t nerves are p u t i n r e l a t i o n w i t h t h e 
ac t ions o f t h e e x t e r n a l w o r l d , a n d w h i c h t h r o u g h t h e i r 

e f f e r en t nerves are p u t i n r e l a t i o n w i t h the s t ruc tures t h a t 

react o n t h e e x t e r n a l w o r l d , are also p u t i n r e l a t i o n w i t h 
t h e o rgans i m m e d i a t e l y or r e m o t e l y i n s t r u m e n t a l i n s u p p l y ­
i n g t h e m w i t h n u t r i m e n t , a n d r e m o v i n g the effete m a t t e r s 
r e s u l t i n g f r o m t h e i r a c t i v i t i e s . 

§ 16. In the foregoing description I have endeavoured to 
i n c l u d e a l l t h a t P s y c h o l o g y needs. M a n y conspicuous 
t r a i t s o f ne rvous s t r u c t u r e w h i c h some w i l l t h i n k o u g h t t o 

be set d o w n , are r e a l l y a l t oge the r i r r e l e v a n t . T h a t i n the 
s p i n a l c o r d t h e g r e y m a t t e r is p laced i n t e r n a l l y , w h i l e i n t h e 
c e r e b r u m i t f o r m s a n outs ide s t r a t u m , is a f a c t o f m o m e n t 
i n ana tomy , b u t one w h i c h t h r o w s no l i g h t o n the science o f 
m i n d . K n o w l e d g e o f t h e t r u t h t h a t t h e pos te r io r roo ts o f 
t h e s p i n a l nerves are a f f e r en t , w h i l e the an t e r i o r are e f fe ren t , 
is a l l - i m p o r t a n t t o t h e p a t h o l o g i s t ; b u t t o t h e psycho log i s t 
i t is q u i t e u n i m p o r t a n t , since t h i s a r r a n g e m e n t m i g h t have 
been reversed w i t h o u t t h e p r i n c i p l e s o f nervous s t r u c t u r e 

b e i n g i n t h e least c h a n g e d ; a n d i t is w i t h these p r i n c i p l e s 
o n l y t h a t t h e p s y c h o l o g i s t is concerned. T h e l e a d i n g fac ts 
e m b o d y i n g these p r i n c i p l e s m a y be s u m m e d u p thus : — 

T h e th ree g r ea t s u b - k i n g d o m s o f an imals i n w h i c h the 
ne rvous sys t em becomes cons ide rab ly evo lved , show us t h a t 
a l o n g w i t h t h e r e l a t i ve ly - inc reased massiveness d i s t i n g u i s h ­

i n g t h e h i g h e r types o f t h e nervous sys tem, t he re goes t h a t 
o t h e r k i n d o f i n t e g r a t i o n i m p l i e d b y increase o f s t r u c t u r a l 
c o m b i n a t i o n . T h e r e is m u l t i p l i c a t i o n a n d en la rgemen t o f 

t h e p a r t s t h a t u n i t e l o c a l ne rvous centres w i t h gene ra l 
ne rvous centres . V e r y f r e q u e n t l y there is an app roach or 
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c lus t e r ing o f nervous centres t h a t were p r e v i o u s l y f a r apar t . 
A n d there is b o t h a r e l a t ive a n d an absolute increase i n 
those centres w h i c h have the mos t m u l t i p l i e d re la t ions w i t h 
local centres, and t h r o u g h t h e m w i t h a l l par t s o f t h e b o d y . 

The nervous system is made u p o f threads inc losed i n 
sheaths, a n d corpuscles i m b e d d e d i n p r o t o p l a s m ; o f w h i c h 
the threads, u n i t e d i n t o bundles , cons t i t u t e a lmos t t h e whole 
o f the pe r iphe ra l par t s , w h i l e the corpuscles w i t h t h e i r m a t r i x 
are f o u n d ch ie f ly i n the cen t r a l pa r t s . H a v i n g a t i t s ou te r ex­
t r e m i t y a p lexus o f h i g h l y - u n s t a b l e m a t t e r , a ne rve - th read , 
cons i s t ing as w e conclude o f less uns tab le m a t t e r b u t 
ma t t e r i somer i ca l ly t r a n s f o r m e d w i t h ease, r u n s inwards , 
su r rounded b y substances t h a t sh ie ld i t f r o m l a t e r a l d i s tu r ­
bance. E v e n t u a l l y i t reaches a mass o f h i g h l y unstable 
ma t t e r , so c o n d i t i o n e d as t o u n d e r g o decompos i t i on w i t h the 
greatest f a c i l i t y ; a n d f r o m the place where t h i s l ies there 
r u n o ther l i k e f ibres t o o ther masses o f uns tab le m a t t e r , of 
the same k i n d , or o f a d i f f e r e n t k i n d , o r b o t h — h e r e to a 
p o r t i o n o f substance t h a t cont rac ts w h e n d i s t u r b e d , and 
here to a super ior centre c o n t a i n i n g m o r e o f t h e easily-de­
composed nerve-substance. These threads , a f fe ren t , e f ferent , 
a n d cen t r ipe ta l , w i t h t h e i r c o n n e c t i n g corpuscle o r p o r t i o n 
o f g r e y ma t t e r , w e r e g a r d as f o r m i n g the u n i t o f compos i t ion 
o f t he nervous sys tem. 

Such u n i t s are v a r i o u s l y g r o u p e d a n d c o m b i n e d . E a c h 
loca l g a n g l i o n is a place where m a n y a f f e ren t a n d m a n y 
ef fe ren t nerves are connected b y m a n y p o r t i o n s o f the u n ­
stable nerve-mat te r , capable o f sudden ly g i v i n g o u t m u c h 
molecular m o t i o n . E a c h super ior g a n g l i o n is a place where 
cen t r i pe t a l a n d c e n t r i f u g a l f ib res f r o m such l o c a l o r i n f e r i o r 
gang l i a , are s i m i l a r l y connec ted b y s i m i l a r m a t t e r . A n d so 
w i t h s t i l l h i g h e r g a n g l i a i n t h e i r re la t ions t o these. F r o m 
w h i c h p r i n c i p l e o f c o m b i n a t i o n i t resul ts t h a t the p o s s i b i l i ­
ties o f d i f f e r e n t c o m p o u n d re la t ions increase as fas t as t h e 
cen t r a l i z a t i on progresses. 

W e saw, however , t h a t t h i s es tab l i shment o f m o r e 
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numerous, more involved, and more varied relations among 
t l i e p a r t s o f t h e o r g a n i s m , i m p l i e s n o t s i m p l y t h i s g r o u p i n g 
o f fibres a n d t h i s a r r a n g e m e n t o f c e n t r e s ; b u t also a m u l ­

t i p l i c a t i o n o f t h e nerve-corpusc les , o r p o r t i o n s o f g r e y 
ma t t e r , o c c u p y i n g t h e i r centres . A n d w e f o u n d i t t o f o l l o w 

t h a t whe re t h e c o m p o u n d r e l a t i ons f o r m e d are a m o n g m a n y 
p o i n t s , o r whe re t h e p o i n t s are t o be c o m b i n e d i n m a n y orders , 

o r b o t h , g r ea t a ccumula t i ons o f g r e y m a t t e r are n e e d e d : an 

i m p o r t a n t c o r o l l a r y b e i n g t h a t t h e q u a n t i t y o f t h i s m a t t e r 
capable o f g i v i n g o u t m u c h m o t i o n , increases i n p r o p o r t i o n 
as t h e c o m b i n a t i o n s f o r m e d become l a rge a n d heterogeneous. 

Pass ing t o t h e special nervous s t r u c t u r e r e l a t ed to t h a t 
special P s y c h o l o g y o f c h i e f i m p o r t a n c e t o us, w e saw 
t h a t t h e s p i n a l c o r d i s a series o f p a r t l y dependent , p a r t l y 

independen t , doub le n e r v e - c e n t r e s ; each concerned w i t h a 
p a r t i c u l a r p o r t i o n o f t h e t r u n k o r a p a r t i c u l a r l i m b , t o t h e 
s k i n , muscles , a n d vessels o f w h i c h i t sends nerves . 
T h e e n l a r g e d cephal ic e x t r e m i t y o f the s p i n a l c o r d , t h e 
medulla oblongata, i s a cen t re connec ted b y c e n t r i p e t a l 
fibres w i t h these p a r t i a l l y - d i f f e r e n t i a t e d i n f e r i o r c e n t r e s ; 
a n d r e c e i v i n g , as i t also does, d i r e c t l y o r i n d i r e c t l y , nerves 
f r o m t h e specia l sense-organs, t h e medulla oblongata is a 
cent re w h e r e t h e l o c a l centres concerned w i t h n e a r l y a l l pa r t s 

o f t h e b o d y , are b r o u g h t i n t o c o m m u n i c a t i o n . W e saw, l a s t l y , 
t h a t t h e t w o g rea t b i - l o b e d masses o v e r l y i n g the medulla 
oblongata a n d t h e sensory g a n g l i a , w i t h w h i c h t h e y are i n ­
t i m a t e l y connec ted , m a y be r e g a r d e d as centres i n w h i c h 
these c o m p o u n d connect ions are u n i t e d i n t o connect ions s t i l l 
m o r e c o m p o u n d , s t i l l m o r e va r ious , a n d s t i l l more numerous . 

One f u r t h e r f a c t w h i c h i t r e m a i n e d f o r us t o note , was 
t h a t w h i l e t h e m o r e i m p o r t a n t ne rvous s t ruc tu res are those 
w h i c h b r i n g t h e p a r t s t h a t are ac ted u p o n b y the ou te r 
w o r l d , i n t o r e l a t i o n w i t h the p a r t s t h a t reac t u p o n i t , the re 
are also nervous s t ruc tu res t h a t b r i n g a l l these i n t o r e l a t i o n 
w i t h t h e v i t a l o r g a n s : so s e r v i n g t o u n i t e the par t s w h i c h 

e x p e n d , w i t h the par t s w h i c h accumula te a n d d i s t r i b u t e . 
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THE FUNCTIONS OF THE NERVOUS SYSTEM. 

§ 17- When, at the outset, we inquired what are the 
manifes ta t ions w i t h w h i c h the nervous sys tem is associated, 
we necessarily, i n d r a w i n g a conclus ion , asserted i n general 
t e rms the p a r t p e r f o r m e d b y the nervous sys tem. A n d 
t h o u g h i n the chapter j u s t ended t h e sole a i m has been 
to describe nerve- threads, nerve-cel ls , n e r v e - t r u n k s , nerve-
centres, a n d the ways i n w h i c h t h e y are p u t t o g e t h e r ; ye t 
the ends subserved have unavo idab ly , f r o m t i m e t o t i m e , 
come i n t o v i e w . S t r u c t u r e a n d f u n c t i o n are i n o u r t h o u g h t s 
so i n t i m a t e l y re la ted , t h a t i t is scarcely possible t o g ive a 
r a t i o n a l account o f t h e one w i t h o u t some t a c i t reference to 
t h e o ther . H e r e , however , f u n c t i o n is t o be o u r special 
t op ic . H a v i n g seen h o w the nervous sys tem is cons t ruc ted , 
we have n o w to see h o w i t w o r k s . 

T h e p r o p o s i t i o n w i t h w h i c h the first chap te r ended was 
tha t nervous e v o l u t i o n varies p a r t l y as t h e q u a n t i t y o f 
m o t i o n genera ted i n the o r g a n i s m , a n d p a r t l y as t h e com­
p l e x i t y o f t h i s m o t i o n . H e r e t h e i n i t i a l i n q u i r y m u s t be, 
h o w the nervous system serves as a t once t h e agen t b y w h i c h 
mot ions are l i b e r a t e d a n d the agent b y w h i c h m o t i o n s are 
co-ord ina ted . Th ree t h i n g s have t o be exp l a ined : — 1 . W h a t 

are t h e causes w h i c h o n appropr i a t e occasions d e t e r m i n e 
the nervous sys tem t o set u p m o t i o n ? 2 . B y w h a t process 
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does i t l i b e r a t e t b e insens ib le m o t i o n l o c k e d up i n ce r t a in 
tissues, a n d cause i t s t r a n s f o r m a t i o n i n t o sensible m o t i o n ? 
3. H o w does i t a d j u s t sensible m o t i o n s i n t o those c o m ­
b ina t ions , s imul taneous a n d successive, n e e d f u l f o r e f f i c i en t 
ac t i on o n t b e e x t e r n a l w o r l d ? These quest ions cover the 

whole o f i t s f u n c t i o n s ; or , a t any ra t e , a l l those o f i t s 

f u n c t i o n s w i t h w h i c h w e are d i r e c t l y concerned . W e have 
to i n t e r p r e t i t s passive f u n c t i o n as a rece iver o f d is turbances 

t h a t set i t g o i n g ; i t s ac t ive f u n c t i o n as a l i b e r a t o r 
m o t i o n ; a n d i t s ac t ive f u n c t i o n as a d i s t r i b u t o r o r appor-
t i one r o f t h e m o t i o n l i b e r a t e d . 

P r o b a b l y i t w i l l be t h o u g h t t h a t the re is here i n t r o d u c e d 
a f u n c t i o n d i s t i n c t f r o m those before n a m e d . I t seems t h a t 
the r e c e i v i n g o f d is turbances , o r s t i m u l i , can be i n c l u d e d 

ne i ther under t h e head o f d i s e n g a g i n g m o t i o n s n o r u n d e r t h e 
head o f c o - o r d i n a t i n g m o t i o n s . B u t o n r e d u c i n g t h e facts 

t o t h e i r l owes t t e r m s , a n d to those t e r m s w h i c h P h y s i o l o g y 
p r o p e r can alone recognize , t h e d i f f i c u l t y disappears. F o r 

a l l ne rvous s t i m u l i are m o t i o n s , m o l a r o r m o l e c u l a r ; a n d 
t h e f u n c t i o n o f c o - o r d i n a t i n g m o t i o n s comprehends n o t 
s i m p l y t h e c o m b i n i n g a n d a p p o r t i o n i n g o f t h e m o t i o n s ex­

pended , b u t also t h e c o m b i n i n g o f t h e m o t i o n s rece ived , 
a n d t h e a d j u s t m e n t o f the one set i n t o h a r m o n y w i t h t h e 
o the r . A m o m e n t ' s t h o u g h t j u s t i f i e s t h i s p r o p o s i t i o n . T h e 
s t i m u l i t o t h e nerves o f t o u c h are sensible m o t i o n s o f the 
i m b e d d i n g t issue, caused e i the r b y t h e impac t s o f e x t e r n a l 
m o v i n g bodies o r b y m o t i o n s o f t h e o r g a n i s m w h i c h b r i n g 
i t aga ins t e x t e r n a l bodies , fixed a n d m o v i n g . T h e a u d i t o r y 

nerve receives t h e m o t i o n s conveyed t o i t f r o m masses o f 
m a t t e r t h a t are v i b r a t i n g . Those m i n u t e agents t h a t t e r m i ­
nate t h e nerves o f t h e r e t i n a are ac ted o n b y l u m i n i f e r o u s 

u n d u l a t i o n s — m o t i o n s o f the e therea l m e d i u m w h i c h p roduce 
m o t i o n s a m o n g t h e i r molecules . So, t oo , the nerves e x c i t e d 

b y sap id a n d odorous substances, are, i n f ac t , e x c i t e d b y the 
m o l e c u l a r movemen t s these substances cause i n t h e i r ex t r e ­
m i t i e s b y chemica l ly c h a n g i n g t h e m . T h u s , speak ing n o t 
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figuratively b u t l i t e r a l l y , an a f fe ren t fibre o f wha tever k i n d 
is a rec ip ien t o f m o t i o n g i v e n t o i t s mo lecu l e s : e i ther b y 
mo la r m o t i o n , as w h e n a b l o w is r e c e i v e d ; o r b y the 
m o t i o n o f o ther molecules, as w h e n there is contac t w i t h 
a chemical ly-ac t ive b o d y ; or b y those e thereal molecular 
mot ions w h i c h cons t i tu te r ad i an t heat a n d l i g h t . 

I t w i l l be w e l l t o consider more f u l l y t h i s sub-d iv is ion 
o f nervous f u n c t i o n s , a n d t h e reasons f o r here p roceed ing 

u p o n i t . 

§ 18. Physiology is an objective science; and is limited 
to such data as can be reached b y observat ions made on 
sensible objects . I t cannot , the re fo re , p r o p e r l y appropr ia te 
subject ive d a t a ; or data w h o l l y inaccessible t o external 
observat ions. W i t h o u t q u e s t i o n i n g t h e t r u t h o f the as­
sumed co r re l a t ion be tween the changes w h i c h , phys ica l ly 
considered, are d is turbances o f nerves, a n d those w h i c h , 
psych ica l ly considered, are f e e l i n g s ; i t m a y be safely a f f i r m e d 
t h a t P h y s i o l o g y , w h i c h is an i n t e r p r e t a t i o n o f t h e phys ica l 
processes t h a t go o n i n o rgan i sms , i n t e r m s k n o w n to 
phys ica l science, ceases t o be P h y s i o l o g y w h e n i t i m p o r t s 

i n t o i t s i n t e r p r e t a t i o n s a p sych ica l f a c t o r — a f a c t o r w h i c h 
no phys i ca l research wha teve r can disclose, or i d e n t i f y , or 
ge t the remotes t g l impse of . T h e re la t ions be tween nerve-
actions a n d m e n t a l states f o r m a d i s t i n c t subjec t , t o be 
deal t w i t h p resen t ly . H e r e w e are t r e a t i n g o f nerve-ac­

t ions on t h e i r p h y s i o l o g i c a l side, a n d m u s t i g n o r e t h e i r 
psycho log ica l side. 

D o i n g t h i s , we have no a l t e rna t ive b u t t o f o r m u l a t e t h e m 
i n t e rms o f m o t i o n . A n d h a v i n g r ecogn i zed t h e p r i m a r y 
d i v i s i o n to be t h a t be tween t h e l i b e r a t i o n o f m o t i o n s and 
the co -o rd ina t i on o f mo t ions , we find t h a t t h i s las t d i v i s i o n 
mus t be s u b - d i v i d e d . I t inc ludes , first, t he co -o rd ina t i on 
of t he mo t ions rece ived w i t h one a n o t h e r ; and , second, t h e 
co -o rd ina t ion o f the mo t ions expended w i t h t h e m o t i o n s 
received, a n d w i t h one another . Hence resul ts a genera l ized 
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ictaa o f ne rvous f u n c t i o n s , as d i v i s i b l e i n t o recipio-motor, 
libero-motor, a n d dirigo-motor. 

I t m u s t be a d m i t t e d t b a t i n t h e i r h i g h e r f o r m s , these 
f u n c t i o n s are so e n t a n g l e d t h a t a t r i p a r t i t e d i v i s i o n o f t h e m 

is d i f f i c u l t , i f n o t imposs ib l e . T o t h e s imples t types o f 
ne rvous s t r u c t u r e , t h e c lass i f i ca t ion i s easi ly a p p l i e d : each 
a f f e r e n t n e r v e i s a recipio-motor a g e n t ; each g a n g l i o n is a 
libero-motor agen t j each e f f e ren t ne rve is a dirigo-motor 
agen t . B u t i n c o m p l e x nervous systems, f o r m e d o f i n f e r i o r 
a n d super io r centres connec ted b y pa r t s c o n t a i n i n g nerves 
t h a t are c e n t r i p e t a l , c e n t r i f u g a l , a n d commissura l , t he re arise 
c o r r e s p o n d i n g secondary f u n c t i o n s w h i c h g r e a t l y obscure 
t h e p r i m a r y f u n c t i o n s . I t r emains t r u e t h a t a l l t h e a f f e ren t 
nerves are rece ivers o f m o t i o n s , a n d t h a t a l l t h e e f f e ren t 
nerves are d i r ec to r s o f m o t i o n s ; a n d i t r emains t r u e t h a t 
t h e vesicles a n d p o r t i o n s o f g r e y substance t h r o u g h o u t t h e 
centres are l i b e r a t o r s o f m o t i o n s ; b u t o f t h e fibres l a r g e l y 
c o m p o s i n g these centres w e m u s t say t h a t t h e i r f u n c t i o n s 
are b o t h recep t ive a n d d i r e c t i v e . Never the less , w e sha l l 
be cons ide rab ly h e l p e d b y t h i n k i n g o f t h e a f f e r en t nerves 
as recipio-motor a n d t h e e f f e ren t nerves as dirigo-motor; 
w h i l e w e t h i n k o f t h e ne rvous centres as composed o f 
libero-motor e lements a l o n g w i t h e lements t h a t p e r f o r m 

b o t h t h e o t h e r f u n c t i o n s . 
T h i s gene ra l concep t ion has n o w t o be made specif ic . 

I n d e a l i n g w i t h f u n c t i o n s w e w i l l f o l l o w t h e same o rde r as 
we d i d i n d e a l i n g w i t h s t r u c t u r e s — w e w i l l consider first t h e 
offices o f t h e d i f f e r e n t k i n d s o f ne rvous m a t t e r . 

§ 19. The grey substance and the white substance—or, 

to speak m o r e s t r i c t l y , t h e n i t r o g e n o u s m a t t e r i n a n d a r o u n d 
t h e vesicles a n d t h e n i t r o g e n o u s m a t t e r o c c u p y i n g t h e 
centres o f t h e n e r v e tubes—have n o t abso lu te ly d i s t i n c t 
du t i e s . C e r t a i n s i m p l e an imals y i e l d evidence t h a t i n t h e 

r u d i m e n t a r y ne rvous sys tem, t h e r e is no such s t r u c t u r a l 
d i f f e r e n t i a t i o n a n d consequen t ly no such f u n c t i o n a l d i f f e r -
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e n t i a t i o n ; and there is p r o o f t h a t even i n the h ighes t 
animals the d i f f e r e n t i a t i o n is i ncomple te . 

O n the one h a n d the vesicular substance, h a v i n g f o r i t s 
ch ie f off ice t o g ive ou t molecu la r m o t i o n w h e n d i s tu rbed , 
has also a considerable power o f c o n v e y i n g o r c o n d u c t i n g 
molecular m o t i o n . W h e n the fibrous par t s o f t h e spinal 
c o r d have been cut , i t is f o u n d t h a t i f t he cen t r a l co lumns o f 
g r e y ma t t e r r e m a i n u n c u t , o r i f the re remains even a n a r r o w 
l i n k t o m a i n t a i n the c o n t i n u i t y o f t h e g r e y ma t t e r , d i s t u r b ­
ance is s t i l l commun ica t ed t h r o u g h i t t o the b r a i n : no t , i n ­
deed, d is turbance o f any special k i n d , b u t d i s tu rbance o f the 
mos t genera l k i n d . T r u e , i t does n o t f o l l o w t h a t such dis­
tu rbance passes a long the g r e y m a t t e r f r o m end t o end. 
T h r o u g h o u t the w h o l e l e n g t h o f the sp ina l c o r d , nerve-f ibres 
d ives ted o f t h e i r m e d u l l a r y sheaths enter i n t o a n d a f te rwards 
issue f r o m the g r e y m a t t e r ; and , aga in p r o t e c t e d b y the i r 
sheaths, proceed upwards t o t h e b r a i n i n t h e s u r r o u n d i n g 
w h i t e ma t t e r . V e r y l i k e l y these t ake u p a n d convey molecular 
dis turbances set up i n the g r e y m a t t e r i m b e d d i n g t h e m . B u t 
even t h i s imp l i e s t h a t d is turbances are p r o p a g a t e d t o some 
ex ten t t h r o u g h the g r e y m a t t e r ; and the a r g u m e n t requires 
no more . 

Conversely, i t is f o u n d t h a t the m a t t e r f o r m i n g t h e " axis-
c y l i n d e r , " or essential ne rve- th read , can do some th ing 
m o r e t h a n t r a n s m i t molecu la r m o t i o n . I t has a cer ta in 
power o f s imul taneous ly g i v i n g o u t mo lecu la r m o t i o n : 
so s h a r i n g t h e p r o p e r t y o f the ves icular m a t t e r . W h e n 
a nerve is i r r i t a t e d n o t f a r above i t s t e r m i n a t i o n i n a 
muscle, t he effect is b u t sma l l . I f t h e i r r i t a t i o n is a t a p o i n t 
f u r t h e r r e m o v e d f r o m t h e muscle , t he effect is g rea te r . A n d 
the effect increases as t h e l e n g t h o f nerve t h r o u g h w h i c h t h e 
d is turbance is conveyed increases. F r o m t h i s w e m u s t i n f e r 
t ha t besides the molecu la r m o t i o n rece ived a n d t r a n s f e r r e d , 
there is molecu la r m o t i o n l i be r a t ed i n t h e n e r v e - f i b r e i t se l f . 
N o t t h a t t h i s molecu la r m o t i o n , l i k e t h a t w h i c h t h e ves icu lar 
ma t t e r y ie lds u p , imp l i e s an equ iva len t decompos i t i on . P r o -
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b a b l y i t i s a c o n c o m i t a n t o f t h e i somer ic t r a n s f o r m a t i o n 
p r o p a g a t e d t h r o u g h a d i s t u r b e d ne rve , a n d s e r v i n g t o c o n ­
v e y t h e d i s tu rbance . Some such a c c o m p a n y i n g r e su l t is t o be 
i n f e r r e d , a priori, i f t h e c o n d u c t i o n is e f fec ted b y i somer ic 
t r a n s f o r m a t i o n , o r b y any k i n d o f mo lecu l a r r e - a r r angemen t . 
W h e n t h e molecules o f a mass change f r o m one f o r m o f 
c o m b i n a t i o n t o another , e i t he r a b s o r p t i o n o r l i b e r a t i o n o f 

m o t i o n is sure t o occur . T h a t there canno t i n t h i s case 
be a b s o r p t i o n o f m o t i o n i s m a n i f e s t ; since t h a t w o u l d 
i n v o l v e a p r o p o r t i o n a t e resistance t o the t r a n s f e r — t h e a m o u n t 
o f f o r ce o r m o t i o n r ece ived b y t h e e x t r e m i t y o f t h e ne rve , 
w o u l d q u i c k l y be used u p i n t r a n s f o r m i n g t h e ad jacent p a r t 
o f t h e ne rve , a n d t h e change w o u l d t r a v e l b u t a l i t t l e w a y . 
B e i n g t h u s o b l i g e d t o i n f e r t h a t m o t i o n is l i b e r a t e d , w e a t 
once see whence n e r v e - f i b r e der ives t h e p o w e r t o increase 
t h e d i s tu rbance i t c o n v e y s ; since each p o r t i o n , w h i l e pass ing 
o n t h e wave o f mo lecu l a r m o t i o n , adds the molecu la r m o t i o n 
g i v e n o u t d u r i n g i t s o w n t r a n s f o r m a t i o n . T h i s ac t i on m a y 
be r u d e l y s y m b o l i z e d b y t h e t r a n s f e r o f sensible m o t i o n 
a l o n g a r o w o f b r i c k s o n end , so p l aced t h a t each i n f a l l i n g 
k n o c k s over i t s n e i g h b o u r . F o r i f i n s t ead o f b r i c k s w h i c h 
s t and o n t o l e r a b l y b r o a d ends a n d r e q u i r e some fo r ce t o 
o v e r t u r n t h e m , w e suppose b r i c k s t h a t are de l i ca te ly 
ba lanced o n n a r r o w e n d s ; a n d i f w e f u r t h e r suppose t h e m 

so c o n s t i t u t e d t h a t t h e y do n o t dissipate m o t i o n b y per ­
cuss ion o r f r i c t i o n ; w e sha l l see t h a t t h e m o t i o n t r a n s m i t t e d 
w i l l accumula te . E a c h b r i c k , besides t h e m o t i o n i t r e ­
ceives, w i l l pass o n t o t h e n e x t t h e m o t i o n w h i c h i t has 
i t s e l f g a i n e d i n f a l l i n g . 

T h e g e n e r a l t r u t h s t o be c a r r i e d w i t h us are, t h a t i n i t s 
p r i m o r d i a l u n d i f f e r e n t i a t e d state, n e r v e - m a t t e r un i tes t h e 
p roper t i e s o f g i v i n g o u t m o l e c u l a r m o t i o n a n d convey­
i n g mo lecu l a r m o t i o n ; b u t t h a t w i t h t h e advance o f 
e v o l u t i o n , i t becomes specia l ized i n t o t w o k i n d s , o f w h i c h 
t h e one, co l l ec ted t o g e t h e r i n masses, has m a i n l y the f u n c t i o n 
o f g i v i n g o u t m o t i o n , t h o u g h i t can s t i l l t o some e x t e n t con-
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duc t i t , w h i l e the other , col lec ted toge the r i n threads, has 
m a i n l y the f u n c t i o n o f c o n d u c t i n g m o t i o n , t h o u g h i t can s t i l l 

to some ex ten t g ive i t ou t . 

§ 20. The co-operation of these differentiated kinds of 
nerve-substance, h a v i n g d i f f e r en t i a t ed f u n c t i o n s , is seen i n 
i t s s implest f o r m where t h e y are c o m b i n e d i n t o w h a t was 
before descr ibed as the u n i t o f c o m p o s i t i o n o f t h e nervous 
system. A n af ferent nerve , changed b y a t o u c h at i t s outer 
end , a n d t raversed b y a wave o f i somer ic t r a n s f o r m a t i o n tha t 
ga thers s t r e n g t h as i t goes, communica tes t h i s wave t o the 
compara t ive ly l a rge mass o f unstable m a t t e r connected w i t h 
i t s i n n e r end. T h e shock o f molecu la r d i s tu rbance , i m ­
mensely increased b y t h e decompos i t ion set u p i n this 
uns tab le m a t t e r c o n s t i t u t i n g a gang l ion -co rpusc l e o r i ts 
m a t r i x , d i f fuses i t s e l f a r o u n d , b u t takes m a i n l y the shape of 
a r e l a t i v e l y - p o w e r f u l wave o f i somer ic t r a n s f o r m a t i o n along 
the ef ferent nerve . A n d the e f fe ren t nerve b e i n g d i s t r i bu t ed 
at i t s o ther e n d a m o n g t h e f ib res o f a muscle , t h i s p o w e r f u l 
wave sets u p i n t h e m an i somer ic t r a n s f o r m a t i o n o f another 
k i n d , r e s u l t i n g i n c o n t r a c t i o n {Principles of Biology, § 303) . 

T h e be l i e f t h a t these are t h e offices o f the respect ive parts , 
is bo rne c u t b y those pecu l ia r i t i e s o f s t r u c t u r e w h i c h were 
descr ibed as o c c u r r i n g i n t h e a f f e ren t f ib res o f cer ta in 
special sense-organs. W e saw t h a t the ou te r ends o f the opt ic 
nerve , the a u d i t o r y nerve , a n d the o l f a c t o r y ne rve , are a l ike 
character ized b y the presence o f ves icular m a t t e r ; a n d tha t 
w h i l e i n t h i s t h e y d i f f e r f r o m the ou te r ends o f t h e nerves 
o f touch , t h e y also d i f f e r i n b e i n g excessively sensi t ive . I f 
g r e y mat t e r , or the m a t t e r o f vesicles, has the f u n c t i o n o f 
immense ly m u l t i p l y i n g any molecu la r m o t i o n i t receives, and 
pass ing o n the a u g m e n t e d wave o f change a l o n g connected 
fibres, we at once have a sa t i s fac tory e x p l a n a t i o n o f these 
pecul ia r pe r i phe ra l s t ruc tu res . T a k e as a n e x a m p l e t h e 

r e t i n a . One o f t h e m i n u t e cones i n i t s sens i t ive l aye r , 

••pleasuring n o t ^ t h o f an i n c h i n d iameter , has i t s c o m -
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ponenfc m a t t e r changed b y t h e e the r i a l v i b r a t i o n s e m a n a t i n g 
f r o m a candle i n a c o t t a g e - w i n d o w at a g r ea t d is tance . T h e 
i n f i n i t e s i m a l i m p a c t r ece ived f r o m so f a i n t a r a y , m a y w e l l be 
supposed i n s u f f i c i e n t to send t h r o u g h a cons iderable l e n g t h 

o f a f f e r en t ne rve , a n a d e q u a t e l y - r a p i d wave o f molecu la r 
c h a n g e ; b u t t h i s wave , a f t e r pass ing t h r o u g h an e x t r e m e l y 

de l ica te fibril less t h a n xuo 0 I > a r L i n c h i n l e n g t h , comes to a 
l aye r o f gang l ion -co rpusc l e s , w i t h one o f w h i c h w e m a y 
presume t h a t i t u n i t e s . I n t h i s t h e m i n u t e d i s tu rbance sets 

u p d e s t r u c t i v e mo lecu l a r c h a n g e — u n l o c k s a considerable 
a m o u n t o f m o l e c u l a r m o t i o n ; a n d t h u s g r e a t l y a u g m e n t e d , 
t h e wave o f t r a n s f o r m a t i o n t raverses t h e r e m a i n d e r o f the 
a f f e r e n t ne rve w i t h o u t t h a t loss o f t i m e t h a t w o u l d resu l t 
h a d i t t o g a i n s t r e n g t h b y a series o f i nc remen t s , s t a r t i n g 
f r o m a n i n f i n i t e s i m a l f i r s t t e r m . 

H o w such appl iances f o r m u l t i p l y i n g a c t i o n co-operate 
i n these cases where t h e i n i t i a l a c t i o n is excessively 
m i n u t e , m a y be i l l u s t r a t e d b y c e r t a i n a r t i f i c i a l a p p l i ­

ances t h a t co-operate i n a n analogous manne r . A m a n 
w i t h a h a i r - t r i g g e r p i s t o l i n h is h a n d , p u t s i t s muzz le t o 
t h e e n d o f a t r a i n t h a t r u n s t o a p o w d e r - m a g a z i n e . T h e 
s l i gh t e s t pressure o n t h e t r i g g e r l ibera tes a s p r i n g , a n d 
t h i s d r ives d o w n t h e h a m m e r . H e r e is s o m e t h i n g l i k e t h e 
e x t e r n a l m u l t i p l i e r w h i c h , as w e have seen, h a b i t u a l l y 
in tens i f i e s t h e a c t i o n t h a t f a l l s o n t h e e n d o f an a f fe ren t 
ne rve . T h e p r o p e l l e d h a m m e r explodes t h e uns tab le 
d e t o n a t i n g p o w d e r i n t h e c a p ; t h u s p l a y i n g a p a r t c o m ­

parable t o t h a t o f t h e concen t r a t ed p e n c i l o f l i g h t , w h i c h 
causes d e c o m p o s i t i o n i n one o f t h e m i n u t e sensi t ive rods o r 
cones o f t h e r e t i n a . T h e e x p l o s i o n o f t h e cap explodes t h e 
p o w d e r i n t h e p i s t o l : a change t h a t m a y symbol i ze t h e 
s e t t i n g u p o f d e c o m p o s i t i o n i n an ad jacen t g a n g l i o n - c e l l b y 
a d i s t u r b e d r e t i n a l e l ement . T h e f l a sh f r o m t h e m o u t h o f 
t h e p i s t o l f i res t h e t r a i n , w h i c h , c a r r y i n g the f l ame onwards , 
b l o w s u p t h e m a g a z i n e ; a n d t h i s serves t o i l l u s t r a t e t h e 
a c t i o n o f the pa r t i a l l y -decomposed g a n g l i o n - c e l l w h i c h p r o -
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pagates a shock t h r o u g h the a f fe ren t nerve to a l a rge de­
pos i t o f unstable ma t t e r i n tbe op t i c centre , where an immense 
amoun t o f molecular m o t i o n is t h e r e u p o n d isengaged . 

The j o i n t ac t ion o f an a f fe ren t f i b r e , i t s central ly-seated 
gang l ion - corpuscle, a n d the connected e f fe ren t f i b r e , is com­
m o n l y k n o w n as a r e f l e x ac t ion . T h e name indica tes the 
general t r u t h t h a t the d i s turbance i n t r a v e l l i n g f r o m i t s place 
o f o r i g i n to the place where i t s effect is seen, passes t h r o u g h 
a p o i n t a t w h i c h i t s course is ben t or r e f l e c t e d ; a n d i n so fa r 
as i t describes t h i s v e r y genera l t r a i t t h e t e r m is a good 
one. B u t i f t he f o r e g o i n g i n t e r p r e t a t i o n be correct , the 
t e r m is i n o ther respects ob jec t ionab le . O n the one hand, i t 
imp l i e s as essential w h a t is non-essent ia l . T h a t the wave 
o f d i s turbance makes a sudden t u r n a t one p a r t o f i t s 
course, is a f a c t o f no i n t r i n s i c m o m e n t — i s m e r e l y a con­
c o m i t a n t o f the f ac t t h a t the nerves i t t raverses have to be 
p u t i n c o m m u n i c a t i o n w i t h o ther nerves, a n d t h a t po in t s of 
j u n c t i o n i m p l y angles. O n t h e o the r h a n d , i t leaves 
ou t o f s igh t the f ac t t h a t one o f these p o i n t s o f j u n c t i o n 
f r o m w h i c h the wave o f d i s tu rbance is sa id t o be re f lec ted , 
is a place a t w h i c h i t is g r e a t l y a u g m e n t e d ; a n d t h a t th i s 
a u g m e n t a t i o n o f the wave is t h e a l l - i m p o r t a n t off ice o f the 
ma t t e r l y i n g a t the p o i n t o f j u n c t i o n . 

§ 21. Remembering that bundles of such afferent nerves 
are j o i n e d to bundles o f such e f fe ren t nerves, b y clusters o f 
such corpuscles i m b e d d e d i n the g r e y m a t t e r o f a g a n g l i o n , 
and t h a t bundles o f c en t r i pe t a l nerves proceed thence t o 
h ighe r g a n g l i a ; w e have n e x t t o consider the f u n c t i o n s o f 
these s t ruc tures as wholes . 

A nervous centre , even o f an i n f e r i o r order , is n o t s i m p l y 
a place where a f fe ren t nerves are severa l ly l i n k e d w i t h t h e i r 
co r re spond ing ef ferent nerves, b y corpuscles o r p o r t i o n s o f 
g r e y m a t t e r t h a t m u l t i p l y a n d pass o n d i s t u r b a n c e s ; n o r 
is t he o n l y f u r t h e r off ice i t serves t h a t o f s end ing t o h i g h e r 

gang l i a , po r t i ons o f these dis turbances $ b u t i t is also a 
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place w h e r e m o r e i n v o l v e d c o m m u n i c a t i o n s are e f fec ted . 
F o r i n a l l g a n g l i a save, perhaps , t h e v e r y s imples t , 
t he corpuscles o r vesicles g i v e o f f processes m o r e o r less 
numerous , a n d u s u a l l y m o r e o r less b r a n c h e d ; a n d these 
b r a n c h e d processes, s p r e a d i n g t h r o u g h the m a t r i x o f g r e y 

m a t t e r , m a y be assumed t o p ropaga te i n var ious d i r ec t ions , 
a n d va r ious degrees, the d i s tu rbance set u p i n the corpuscle . 
T h i s d i f f u s i o n o f l i b e r a t e d mo lecu l a r m o t i o n has t w o i m ­
p l i c a t i o n s . F i r s t , t h e n u m b e r a n d c o m p l e x i t y o f t h e cor­

r e l a t e d changes p r o d u c e d b y t h e o r i g i n a l change, increase 
w i t h t h e m u l t i p l i c a t i o n a n d v a r i e t y o f these processes a n d 
t h e i r connex ions . A n d , second, a l o n g w i t h increase i n the 
n u m b e r o f co r re l a t ed changes, the re goes increase i n the 
t o t a l q u a n t i t y o f mo lecu l a r m o t i o n g i v e n ou t , d i r e c t l y or 

i n d i r e c t l y . 
F u l l y t o u n d e r s t a n d the i m p o r t a n c e o f t h i s las t i m p l i c a ­

t i o n , i t is n e e d f u l t o r e f e r back to F i g . 4 , a n d to the accom­
p a n y i n g d e s c r i p t i o n o f the w a y i n w h i c h a ne rvous centre 
t h a t serves t o es tab l i sh the va r ious possible re la t ions a m o n g 

d i f f e r e n t p o i n t s i n an o r g a n i s m , m u s t c o n t a i n a l a rge accu­
m u l a t i o n o f these c o n n e c t i n g a n d m u l t i p l y i n g l i n k s ; a n d 
w h e r e i t was s h o w n h o w immense m u s t become the accumu­
l a t i o n o f ves icu lar m a t t e r i n a cent re t h a t has the off ice o f 
e s t a b l i s h i n g re l a t ions a m o n g these m a n y pa r t s i n va r ious 

orders . F o r i t w i l l be seen t h a t as fas t as the connexions 
become numerous a n d c o m p l e x , so fas t w i l l en la rge t h e 
c r o w d s o f these c o n n e c t i n g corpuscles a n d m u l t i p l i e r s o f 
d i s tu rbance w h i c h s imu l t aneous ly come i n t o a c t i o n . A n d 
hence t h e q u a n t i t y o f mo lecu l a r m o t i o n evo lved i n the 

nervous centres w i l l become g rea t i n p r o p o r t i o n as the 
nervous r e l a t i ons increase i n i n t e g r a t i o n a n d he t e rogene i ty . 

W h e n w e see h o w t h e a r r angemen t s f o r l i b e r a t i n g a n d 

m u l t i p l y i n g m o t i o n , descr ibed u n d e r t h e i r s imple f o r m i n 
t h e las t sec t ion , are t h u s c o m p o u n d e d — w h e n , r e c u r r i n g 

t o o u r s i m i l e , w e see h o w the first c e n t r a l magazine o f force 
e x p l o d e d , communica tes w i t h o the r l a rge r magazines , and 
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these again w i t h s t i l l l a rger , w h i c h are subsequent ly ex­
p l o d e d ; we shal l be at no loss t o unde r s t and h o w the 
s l igh tes t impress ion o n one o f the recipio-motor nerves, 
may evoke f r o m the libero-motor centres a r e l a t i v e l y - i n ­
commensurable amoun t o f force , w h i c h , d i scharged a long 
the dirigo-motor nerves, m a y generate v i o l e n t muscula r 
con t rac t ions . So tha t , t o t ake a case, a s l i g h t sound may 
produce a convuls ive s ta r t o f the w h o l e b o d y ; o r an u n ­
expected m o t i o n o f some adjacent ob jec t , i n f i n i t e s i m a l as is 
the m o d i f i c a t i o n i t produces i n the r e t i n a , m a y never the­
less cause an i n v o l u n t a r y j u m p a n d scream. 

§ 22. In treating nervous functions in general, I have 
unawares ended w i t h i l l u s t r a t i o n s f r o m t h e nervous f u n c ­
t ions o f h u m a n b e i n g s : so c o m i n g t o t h e d i v i s i o n o f the 
subject on w h i c h we have n e x t t o enter . F o r t h e b r i e f 
account g i v e n i n the last chapter o f the special nervous 
s t ruc tures w i t h w h i c h we are mos t concerned, m u s t here be 
supplemented b y a b r i e f account o f t h e i r special f unc t i ons . 

I f we leave ou t such a f fe ren t a n d e f fe ren t fibres as pass 
t h r o u g h the sp ina l co rd to a n d f r o m t h e encephalon, a n d also 
those cen t r i pe t a l a n d c e n t r i f u g a l f ib res w h i c h connect i t s 
various par t s w i t h the encephalon, we m a y r e g a r d the p a r t l y 
dependent a n d p a r t l y independen t centres compos ing the 
sp ina l cord , as b e i n g co-ord ina tors o f t h e act ions p e r f o r m e d 
b y the s k i n a n d muscles o f the t r u n k a n d l i m b s . A la rge 
p r o p o r t i o n o f these act ions, i n c l u d i n g m a n y o f considerable 

c o m p l e x i t y , the sp ina l c o r d is able t o co-ord ina te w i t h o u t 
a i d f r o m the h i g h e r cen t r e s ; a n d some o f t h e p a r t i a l l y -
d i f f e r en t i a t ed centres compos ing the sp ina l c o r d , are able to 
effect s imple co-ord ina t ions w i t h o u t a i d f r o m t h e res t . W e 
w i l l glance at these s imple co-ord ina t ions first. I f 
a pa t i en t pa ra lyzed b y some i n j u r y o f the sp ina l c o r d t h a t 
has l e f t t h e l u m b a r en la rgement i n t a c t , has h is f o o t t o u c h e d , 
the l e g is q u i c k l y w i t h d r a w n ; n o t o n l y w i t h o u t a cerebraJ 
act , b u t even w i t h o u t his b r a i n b e i n g i n any w a y a f fec t ed , 
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unless i n d i r e c t l y b y t b e s h a k i n g o f t h e b e d . T h u s t h e 

b r a n c h e d corpuscles a n d fibres con ta ined a t t h a t p o i n t i n 
the c o r d w i t h w h i c h t h e a f f e ren t a n d e f fe ren t nerves o f 

the l e g are connec ted , have a t once t h e f u n c t i o n o f g i v i n g 
o u t , w h e n t h e d i s t u rbance i s c o m m u n i c a t e d t o t h e m , the 
r equ i s i t e q u a n t i t y o f m o l e c u l a r m o t i o n , a n d o f so d i r e c t i n g 

t h i s t o t h e respect ive muscles o f the l e g , as t o cause t h e 
a p p r o p r i a t e m o v e m e n t . M o r e i n v o l v e d c o - o r d i ­
na t ions are e f fec ted b y t h e co-opera t ion o f several such 
cent res , o r p o r t i o n s o f t h e g r e y substance, con ta ined i n 
ad j acen t p a r t s o f t h e sp ina l c o r d . I n t h e h u m a n subjec t 
d e m o n s t r a t i o n o f t h i s is n o t easy ; b u t i t is s h o w n b y ex­
p e r i m e n t s o n i n f e r i o r Vertebrata. A decapi ta ted f r o g t h a t 
has i t s side i r r i t a t e d , w i l l b r i n g the h i n d f o o t o f t h a t side 
t o t h e spot , a n d m o v e i t so as t o displace the i r r i t a t i n g 
ob j ec t . E v e n s o m e t h i n g f u r t h e r is done. I f a scalpel be 

a p p l i e d t o t h e s k i n be tween tbe h i n d legs, these act j o i n t l y 
i n such a m a n n e r as t o p u s h away t h e scalpel . T h e explana­
t i o n is t h a t b y c o m m i s s u r a l fibres, t ransverse a n d l o n g i ­
t u d i n a l , t h e d i s tu rbances conveyed t o p a r t i c u l a r centres, 

are c o m m u n i c a t e d t o s u n d r y ad jacen t c en t r e s ; a n d 
t h r o u g h t h e i r e f f e r en t nerves tbese d i r e c t a n d appor ­
t i o n t h e m u l t i p l i e d d i s turbances a m o n g a g rea t v a r i e t y 

o f muscles . H o w such d e f i n i t e co-ord ina t ions 
as these are e f fec ted b y such an apparatus , w e sha l l be t t e r 
u n d e r s t a n d o n r e m e m b e r i n g t h a t t h e re la t ions b e t w e e n 
pos i t ions o n t h e &idn a n d t h e movemen t s needed to b r i n g 
the e x t r e m i t i e s t o t o u c h t h e m , are t o l e r a b l y constant . A 
f r o g ' s h i n d f o o t can r each a g i v e n p o i n t o n the f r o g ' s side, 
o n l y b y one p a r t i c u l a r muscu l a r a d j u s t m e n t ; or , a t any ra te , 
b y a m u s c u l a r a d j u s t m e n t t h a t var ies w i t h i n n a r r o w l i m i t s . 
A n d since i n a l l f r o g s , gene ra t ion a f t e r gene ra t ion , the p r o ­

p o r t i o n s o f pa r t s , a n d t h e r e f o r e the re la t ions o f muscu la r 
a d j u s t m e n t s t o g i v e n pos i t ions , r e m a i n p r a c t i c a l l y the same; 
i t becomes comprehens ib le h o w , t h r o u g h the o rgan ized 

ne rvous connect ions t h a t arise, a t o u c h a t any p o i n t may 



53 THE DATA OF PSYCHOLOGY. 

cause the combined contrac t ions n e e d f u l t o br ing; the end 
o f the l i m b to t h a t p o i n t . I t shou ld be observed 
here, t h a t the concept ion o f these acts o f the sp ina l c o r d as 
co-ordinat ions o f mo t ions , is i ncomple te so l o n g as t h e only-
mot ions con templa ted are those o f the muscles . U n d e r the 
head o f mot ions m u s t be i n c l u d e d the d is turbances con­
veyed a long the a f fe ren t nerves ; f o r the muscu la r mot ions 
are so ad jus t ed t h a t t h e i r j o i n t resul ts have special rela­
t ions to these received dis turbances . T h e co-ord ina t ion 
is be tween the recipio-motor acts a n d the dirigo-motor 
acts. W e may , t h e n , r e g a r d the sp ina l co rd as a 
centre o f co-ordina t ions w h i c h , t h o u g h some o f t h e m have 
considerable c o m p l e x i t y , are y e t r e l a t i v e l y s imple—simple , 
inasmuch as the dis turbances received f r o m the s k i n are 
m u c h a l ike f r o m a l l p a r t s ; s imple , i na smuch as each 
muscular ad ju s tmen t is m a i n l y o f a fixed o r i nva r i ab l e k i n d ; 
a n d s imple , i na smuch as the componen t acts o f the co­
o rd ina t ed g r o u p are p r a c t i c a l l y s imul taneous . 

T h a t en la rged a n d d i f f e r e n t i a t e d p a r t o f the sp ina l cord 
cal led the medulla oblongata, i n c l u d i n g the r o o t - p o r t i o n o f 
the pons Varolii, adnate w i t h i t a n d s t r u c t u r a l l y so 
en tang led t h a t the t w o cannot be demarca ted , w e may 
r o u g h l y d i s t i n g u i s h as a cent re o f c o m p o u n d co -o rd ina t ion . 
I t receives d i r e c t l y the a u d i t o r y impress ions , t h e impressions 
o f taste, and, i n d i r e c t l y t h r o u g h the corpora quadrigemina, is 
a f fec ted b y v i sua l impress ions : m e a n w h i l e s e n d i n g impulses 
to the var ious muscles o f the eyes, the face, t h e j a w s , and 
the m o u t h . B y i t t he movements o f a l l f o u r l i m b s are com­
b i n e d i n j o i n t a c t s ; a n d b y s imul taneous ly r e g u l a t i n g t h e m , 
i t makes the head a n d j a w s co-operate w i t h t h e l i m b s . T h e 
var ious impress ions a n d muscu la r m o t i o n s i m p l i e d b y the 
act o f s w a l l o w i n g , i t b r i n g s i n t o due r e l a t i o n . R e c e i v i n g 
the r e s p i r a t o r y s t imu lus , i t emi t s t h e s t i m u l i t o those 
muscles w h i c h enlarge a n d d i m i n i s h the t ho rac i c c a v i t y , so 
causing i n s p i r a t i o n a n d e x p i r a t i o n ; and , as a consequence, i t 

is t he centre w h i c h , d i s t u r b e d b y the more v i o l e n t i r r i t a t i o n s 
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o f t h e r e s p i r a t o r y surface, sends o u t t o t h e r e s p i r a t o r y 
muscles those m o r e v i o l e n t impulses w h i c h cause c o u g h i n g 
a n d s n e e z i n g : t o w h i c h m a y be added , as ac t ions b e l o n g i n g 
t o t h e same class, c r y i n g a n d y a w n i n g . L a s t l y , t h r o u g h 
t h e p n e u m o g a s t r i c ne rve , i t con t ro l s t h e a c t i o n o f t h e hea r t , 
a n d t h e ac t ions o f o t h e r v iscera . T h u s i t is a cent re t o 
w h i c h come, i n some cases d i r e c t l y b u t i n m o s t cases i n ­
d i r e c t l y , impress ions f r o m a l l pa r t s o f t h e e x t e r n a l surface, 
as w e l l as f r o m t h e mucous l i n i n g o f t h e m o u t h , 
oesophagus, a n d l u n g s j a n d t o w h i c h the re also come, 

d i r e c t l y o r i n d i r e c t l y , impress ions rece ived t h r o u g h t h e 
h i g h e r senses. A t t h e same t i m e the m i n o r centres severa l ly 
c o m m a n d i n g g r o u p s o f muscles , are b y i t p u t i n r e l a t i o n 
w i t h one a n o t h e r ; a n d t h e i r respec t ive s imple ac t ions so 
c o m b i n e d as t o c o n s t i t u t e c o m p o u n d ac t ions . I n sho r t i t 

has recipio-motor r e l a t ions w i t h a l l t he pa r t s t h a t h o l d con­
verse w i t h t h e e x t e r n a l w o r l d , w h i l e i t has dirigo-motor 
re la t ions w i t h a l l t he pa r t s t h a t react o n t h e e x t e r n a l w o r l d ; 
a n d i t s f u n c t i o n is t h a t o f a d j u s t i n g the c o m p l e x movemen t s 
i n obedience t o t h e c o m p l e x s t i m u l i . T h i s is n o t a l l . B e i n g 

the cen t re w h i c h i n i t i a t e s a n d d i rec t s i n v o l v e d a n d extens ive 
b o d i l y ac t ions , e n t a i l i n g r a p i d e x p e n d i t u r e , i t is t h e centre 
i n w h i c h t h e d e m a n d f o r ma te r i a l s is i n d i c a t e d ; a n d hence i t 
becomes t h e r e g u l a t o r o f the c i r c u l a t i o n , o f the ae ra t ion o f the 
b l o o d , a n d o f t h e v i sce ra l ac t ions gene ra l ly . C l ea r l y , t h e n , 
i t s co -o rd ina t ions are c o m p o u n d i n compar i son w i t h those o f 
t h e s p i n a l c o r d — c o m p o u n d , because t h e impress ions w h i c h 
a f f e ren t a n d c e n t r i p e t a l nerves b r i n g t o i t , are n o t o n l y m o r e 
numerous b u t also m o r e he t e rogeneous ; c o m p o u n d , because 
t h e impu l se s w h i c h i t sends o u t are also more numerous a n d 
m o r e h e t e r o g e n e o u s ; a n d c o m p o u n d , because i t b r i n g s m o r e 
i n v o l v e d acts i n t o correspondence w i t h m o r e i n v o l v e d s t i m u l i . 

T h e f u n c t i o n s o f t h e t w o s t i l l h i g h e r centres , t h e cere­
bellum a n d t h e cerebrum, have n o w t o be d e f i n e d i n t e r m s 
o f t h e same n a t u r e . H o w sha l l w e express t h e m ? B o t h 
o f these g r e a t b i - l o b e d masses arise as buds o u t o f the 

4 
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o r i g i n a l l y a l m o s t - u n i f o r m cran io-sp ina l a x i s ; a n d as they 
enlarge, t h e i r d i s t a l po r t i ons g r o w more massive t h a n the i r 
p r o x i m a l po r t ions , so t h a t t h e y end i n b e i n g peduncula ted . 
E a c h o f t h e m thus bears t o the medulla oblongata, a re la t ion 
l i k e t h a t w h i c h the super ior g a n g l i o n H , i n the d iagrammat ic 
F i g . 4 , bears to the i n f e r i o r g a n g l i o n F ; a n d we may not 
unreasonably i n f e r t h a t t h e i r f u n c t i o n s are analogous to 
those h y p o t h e t i c a l l y assigned to the g a n g l i o n H . T h a t is to 
say, we m a y r e g a r d t h e m as organs o f d o u b l y - c o m p o u n d co-
o r d i n a t i o n — o r g a n s w h i c h have f o r t h e i r c o m m o n func t ion , 
the r e - c o m b i n i n g i n t o l a rge r g roups , a n d i n t o countless 
d i f f e r e n t orders , t he a l r eady-complex impressions received 
b y the medulla oblongata; a n d w h i c h have the fu r the r 
f u n c t i o n o f so a r r a n g i n g the a l r eady-complex m o t o r i m ­
pulses i s su ing f r o m the medulla oblongata, as t o f o r m those 
f a r more i n v o l v e d aggrega te act ions , s imul taneous and 
successive, w h i c h , b e i n g ad ju s t ed t o these i n v o l v e d i m ­
pressions, achieve r emote ends. T h e genera l t r u t h o f this 
d e f i n i t i o n m a y , I t h i n k , be safely a s sumed; since i t is 
s i m p l y a s ta tement i n o ther t e rms , o f w h a t , i n ordinary 
language , i s ca l led i n t e l l i g e n t a c t i o n ; w h i c h hab i tua l ly 
characterizes v e r t e b r a t e an imals i n p r o p o r t i o n as these 
centres are l a r g e l y developed. T h u s m u c h b e i n g granted, 
the re arises the f u r t h e r q u e s t i o n — w h a t are the respective 
par ts p l a y e d b y these t w o g rea t organs i n t h i s doubly-com­
p o u n d c o - o r d i n a t i o n ? M u c h d i f fe rence o f o p i n i o n has l ong 
exis ted , a n d s t i l l exists , r e spec t i ng the p a r t i c u l a r offices of 
these supreme g a n g l i a ; a n d especial ly r e s p e c t i n g the office 
o f t he cerebellum. " W i t h o u t c o m m i t t i n g m y s e l f t o i t as 
a n y t h i n g more t h a n a hypothes i s , I w i l l here v e n t u r e to 
suggest a n o t impix>bable i n t e r p r e t a t i o n . The 
c o m m o n f u n c t i o n o f t h e t w o b e i n g t h a t o f c o - o r d i n a t i n g i n 
l a rge r g roups a n d i n var ious orders , t h e impress ions and 
acts co-ord ina ted i n the l o w e r centres, we m a y fitly ask— 
are there any f u n d a m e n t a l l y d i s t i n c t k i n d s o f o rde r i n w h i c h 
impressions a n d acts m a y be co -o rd ina ted ? T h e obv ious 
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answer i s , t h a t t he re are t h e t w o f u n d a m e n t a l l y d i s t i n c t 
orders o f Co-exis tence a n d Sequence. A l l phenomena are 
p resen ted t o us e i t he r as e x i s t i n g s imul t aneous ly o r as 
e x i s t i n g successively. I f , t h e n , these t w o h i g h e s t ne rvous 
centres, w h i c h t o g e t h e r p e r f o r m t h e gene ra l f u n c t i o n o f 
d o u b l y - c o m p o u n d c o - o r d i n a t i o n , t a k e separate pa r t s o f t h i s 

f u n c t i o n , as, f r o m t h e i r separateness, w e m u s t conclude t h a t 
t h e y do j w e can scarcely m a k e a m o r e reasonable assump­
t i o n t h a n t h a t the respec t ive orders i n w h i c h t h e y co­
o rd ina t e c o m p o u n d impress ions a n d acts, answer t o the r e ­
spect ive orders i n w h i c h phenomena are c o n d i t i o n e d . I n 
b r i e f , t h e hypo thes i s t h u s reached a priori, i s t h a t t h e 
cerebellum i s an o r g a n o f d o u b l y - c o m p o u n d c o - o r d i n a t i o n 
i n space; w h i l e t h e cerebrum is an o r g a n o f d o u b l y - c o m ­
p o u n d c o - o r d i n a t i o n i n time. T h e a posteriori 
evidence, so f a r as I have e x a m i n e d i t , appears congruous , 
b o t h w i t h t h i s v i e w o f t h e gene ra l f a u c t i o n o f these centres, 
a n d w i t h t h i s v i e w o f t h e i r respec t ive special f u n c t i o n s . 
T h e r e is comple te h a r m o n y b e t w e e n t h e hypo thes i s a n d t h e 
seeming ly - s t r ange fac ts t h a t these centres m a y be p a r t i a l l y 
de s t royed w i t h o u t caus ing obv ious i ncapac i t y , a n d t h a t 
t h e y m a y be w h o l l y r e m o v e d w i t h o u t d e s t r o y i n g the a b i l i t y 
t o co -ord ina te t h e less c o m p l e x impress ions a n d acts. A s ­
s u m i n g , as w e m a y f a i r l y do, t h a t t h e cells a n d fibres w h i c h 
subserve t h e m o r e i n v o l v e d co -o rd ina t ions , are successively 
added a t the surfaces o f these centres as t h e y develop , i t is 

in fe rab le t h a t t h e s u p e r f i c i a l pa r t s m a y be s l iced o f f w i t h 
the leas t -appreciable effects o n t h e a c t i o n s ; a n d t h a t t h e 
effects o n t h e ac t ions w i l l become conspicuous i n p r o p o r t i o n 
as t h e slices des t roy t h e pa r t s nearer t o t h e l o w e r cen t r e s : 
a n d these are the resu l t s es tabl i shed b y e x p e r i m e n t . Besides 
finding, as t h e hypo thes i s leads us t o expec t , t h a t these 
ne rvous masses are r e l a t i v e l y l a rge i n a l l creatures capable 
o f a d j u s t i n g t h e i r i n v o l v e d a n d con t inuous ac t ions t o 
c o m p l e x a n d d i s t a n t e n v i r o n i n g agenc ies ; w e also t race 
some r e l a t i o n b e t w e e n t h e deve lopmen t o f each a n d tho 
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pecul iar capacities o f the species. The re is , f o r instance, 
the fac t t h a t the cerebellum is unusua l l y developed i n b i rds 
o f p rey , w h i c h have t o co-ordinate w i t h g rea t accuracy the 
re la t ions o f distance, d i r e c t i o n , a n d complex f o r m , as w e l l as 
v e r y precisely t o co-ordinate the i n v o l v e d movements ap­
p rop r i a t e t o these i n v o l v e d impress ions . A n d there is , on 
the o ther hand , the f ac t t h a t the cerebrum p redomina tes i n 
creatures s h o w i n g , l i k e ourselves, t he p o w e r o f adapt ing , 
t h r o u g h o u t l o n g per iods , concatenated c o m p o u n d actions to 
concatenated c o m p o u n d impress ions .* 

O f course t h i s c lass i f ica t ion o f the f u n c t i o n s o f the nervous 
centres, as co-ord ina t ions t h a t are s imple , c o m p o u n d , and 
d o u b l y compound , m u s t be t a k e n as m e r e l y approximate . 
N o de f in i t e d iv is ions can be made . T h e f u n c t i o n s arise 
t h r o u g h inc reas ing c o m p l i c a t i o n s ; a n d these genera l con­
t ras ts become conspicuous o n l y w h e n w e l o o k a t the 
facts i n t h e i r m a i n ou t l ines . H e r e , however , where the 

* Let me here draw attention to papers in the Medical Times and Gazette, 
for December 14 and December 21, 1867, in which Dr. Hughlings Jackson has 
published some facts and inferences that quite harmonize with these interpre­
tations, in so far as the common function of the great nervous centres is 
concerned. 

I t should be remarked that the above-proposed definitions, are, to a con­
siderable extent, coincident with current conceptions. The cerebrum is 
generally recognized as the chief organ of mind ; and mind, in its ordinary 
acceptation, means more especially a comparatively intricate co-ordination in 
time—the consciousness of a creature "looking before and after," and using 
past experiences to regulate future conduct. I n like manner the function 
ascribed to the cerebellum in the foregoing paragraph, partially agrees with 
that which M. Flourens inferred from his experiments. I t differs, however, in 
two respects. I t implies that the cerebellum is not an organ for the co-ordi­
nation of motions only, or of synchronous motions only; but that i t is also an 
organ for the co-ordination of simultaneous impressions, and for the co-ordi­
nation of the synchronous motions in adaptation to the simultaneous impres­
sions. And i t further implies that not all simultaneous impressions and 
adapted synchronous motions are co-ordinated by the cerebellum ; but only the 
doubly-compound ones, which have for their external correlatives the intricate 
combinations of attributes that distinguish objects from one another, and the 
more multiplied and varied localizations of objects in the space that extend* 
beyond the immediate limits and reach of the organism. 
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o b j e c t is t o g i v e a n idea o f t b e p r i n c i p l e s o f ne rvous f u n c ­
t i o n i n i t s successive stages o f e v o l u t i o n , de t a i l ed q u a l i f i c a ­
t i ons do n o t conce rn us . 

§ 23. A few words are due to tbe functions of that sub­
o r d i n a t e ne rvous appara tus , t h e s t r u c t u r e o f w h i c h w o 
g l anced a t i n t h e las t c h a p t e r — t h e nervous apparatus p r e ­
s i d i n g over t h e v i t a l processes. I t w i l l suff ice i f w e t a k e 
t h e f u n c t i o n s o f the vaso-motor d i v i s i o n o f i t as e x e m p l i f y i n g 
t h e w h o l e . 

E a c h vaso-motor nerve , h a v i n g roo ts i n b o t h the cerebro­
s p i n a l sys t em a n d t h e s y m p a t h e t i c sys tem, conveys t o a l l 
branches o f the a r t e r y i t accompanies , t h e impulses a r i s i n g 
f r o m t h e ac t iv i t i e s o f the g rea t ne rvous centres a n d muscles , 
as w e l l as f r o m t h e ac t i v i t i e s o f t h e viscera . P r o b a b l y t h e 
o r d i n a r y a m o u n t o f d i s tu rbance p r o p a g a t e d a l o n g each vaso­
m o t o r ne rve , s i m p l y exci tes t h e m u s c u l a r coats o f t h e a d j a ­

cen t a r t e r y s u f f i c i e n t l y t o m a i n t a i n i t s due e l a s t i c i t y . B u t 
s t r onge r d i s turbances p roduce m a r k e d a l t e ra t ions o f i t s 
c a l i b r e : those b r o u g h t b y t h e sympa the t i c fibres b e i n g 
sa id t o cause c o n t r a c t i o n j a n d those b r o u g h t b y fibres f r o m 

t h e ce rebro-sp ina l sys tem b e i n g sa id t o cause d i l a t a t i o n . 
Some o f these changes have r e l a t i o n t o act ions g o i n g o n 

i n t h e p a r t i t s e l f ; a n d others t o ac t ions g o i n g o n i n t h e 
c h i e f v i t a l organs , o r i n t h e b o d y as a w h o l e . B u t a l l 
o f t h e m show us t h a t b y means o f t h e vaso-motor ne rvous 
sys tem, t h e blood-vessels are so r e g u l a t e d as t o subserve 
g e n e r a l a n d l o c a l needs. One f u r t h e r f a c t b e l o n g ­
i n g t o t h i s class m a y be a d d e d ; p a r t l y because o f i t s i n ­
t r i n s i c in t e re s t , a n d p a r t l y because i t i l l u s t r a t e s c e r t a i n 
s u p p l e m e n t a r y ne rvous f u n c t i o n s n o t h i t h e r t o n a m e d . W e 
have a l ready seen t h a t , a m o n g i t s m a n y dut ies , t h e 
medulla oblongata con t ro l s , t h r o u g h t h e m e d i u m o f t h e 
p n e u m o g a s t r i c ne rve , t h e a c t i o n o f t h e hea r t . So l o n g 
as t h e d i s tu rbance conveyed t o t h e medulla oblongata, e i t he r 

f r o m t h e p e r i p h e r y o f the nervous sys tem o r f r o m i t s g r ea t 
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centres, does no t exceed a moderate a m o u n t , t h e r e s u l t i n g 
waves o f molecular change sent b y i t t h r o u g h the pneumo-
gast r ic , do n o t i n t e r f e r e w i t h the hear t ' s ac t ion—perhaps en­
force i t . B u t w h e n the medulla is excessively d i s t u r b e d , the 
increased q u a n t i t y o f s t imulus i t sends, e i the r d imin i shes the 
ac t i on o f the hear t , or stops i t a l t o g e t h e r : so caus ing arrest 
o f the c i r c u l a t i o n a n d consequent i n s e n s i b i l i t y . N o t i n g , as 
we pass, t h a t t h i s is one o f the mos t r e m a r k a b l e f o r m s of 
t h a t co -o rd ina t i on w h i c h the nervous sys tem everywhere 
effects , since the a r r angemen t is such t h a t w h e n the nervous 
system becomes a b n o r m a l l y ac t ive , a n d i t s ch i e f centres sur­
cha rged w i t h b lood , t h e y themselves ar res t t he o r g a n w h i c h 
prope ls b l o o d t o t h e m ; w e have t o ask h o w i t happens that 
i n t h i s case the p r o p a g a t i o n o f d i s tu rbance t h r o u g h a nerve 
checks ac t ion ins tead o f caus ing i t . T h e r e p l y is t h a t i n 
a d d i t i o n t o the systems o f nerves w h i c h exc i t e ac t ion , there 
is f o u n d to ex is t a sys tem o f nerves w h i c h d i m i n i s h ac t i on— 
inhibitory nerves as t h e y are ca l led . T h r o u g h these i t is 
a l l eged t h a t the b r a i n con t ro l s t h e sp ina l c o r d — r e s t r a i n i n g 
those r e f l e x movemen t s w h i c h , w h e n connec t i on w i t h the 
b r a i n is cu t off , become so m u c h more m a r k e d . A n d t h r o u g h 
one o f these i t is conc luded t h a t t h e medulla oblongata reins 
i n the hear t , w h e n t h e cerebra l i r r i t a t i o n is excessive. 

B e th i s as i t m a y , the facts n a m e d i l l u s t r a t e t h e w a y i n 
w h i c h the nervous sys tem, w h i l e i t co-ordinates t h e ex te rna l 
act ions , also co-ordinates those i n t e r n a l ac t ions w h i c h make 
t h e m possible. T h e reader has b u t t o conceive t h a t t h r o u g h 
o ther systems o f nerves, o ther organs w h i c h absorb , secrete, 
excrete", & c , are s i m i l a r l y c o n t r o l l e d , a n d he w i l l under ­
s t and s u f f i c i e n t l y f o r present purposes , h o w d e m a n d f o r 
mater ia l s a n d s u p p l y o f mate r ia l s are h a r m o n i z e d . 

§ 24. In summing up the functions of the nervous system 
as t hus f o r m u l a t e d i n t e rms o f m o t i o n , i t w i l l be u s e f u l t o 
observe the grea ter comprehensiveness o f v i e w w e o b t a i n 
b y e x c l u d i n g the o r d i n a r y i m p l i c a t i o n s . 
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When one part of a Zoophyte is touched, the contraction 
set u p i n t h a t p a r t s l o w l y d i f fuses i t s e l f t h r o u g h the w h o l e 
b o d y . T w o t h i n g s are here t o be n o t e d . T h e r e is a p r o p a ­

g a t i o n o f d i s t u r b a n c e t h r o u g h t h e nerveless sarcode o f 
w h i c h t h e c rea tu re i s c o m p o s e d ; f o r d i s t a n t pa r t s are 
e v e n t u a l l y a f f ec t ed . T h e r e is also a n increase o f d i s t u r b ­

ance ; f o r i n successive m o m e n t s t h e mass o f t issue u n d e r ­

g o i n g change is g rea te r . T h u s t h e r e l a t i ve ly -homogeneous 
substance o f these s imple an imal s , e x h i b i t s the t w o essential 
phenomena e x h i b i t e d b y t h e nervous sys tem i n a l l phases o f 
i t s d e v e l o p m e n t : the re is p r o p a g a t i o n o f molecu la r m o t i o n , 
a n d the re is a s imul taneous a u g m e n t a t i o n o f t h i s m o l e ­
cu la r m o t i o n . S u c h essent ial phenomena g r o w m o r e c o n ­
spicuous as the nervous sys tem develops, p a r t l y because t h e 
changes set u p become l i m i t e d t o n a r r o w l ines a n d s m a l l 
masses, a n d p a r t l y because t h e m a t t e r o f w h i c h these are 
f o r m e d becomes d i s t i n g u i s h e d b y a n increased degree o f 

t h e gene ra l i n s t a b i l i t y . S ince , t h e n , t h e f u n c t i o n s o f the 

nervous sys t em as expressed i n t e r m s o f molecu la r m o t i o n , 

are f u n c t i o n s e x h i b i t e d i n a vague w a y b y t h e u n d i f f e r e n t i a t e d 
t issue f r o m w h i c h t h e ne rvous sys tem insens ib ly a r i ses ; i t i s 
clear t h a t b y so exp re s s ing t h e m w e i n c l u d e a l i k e t h e i r 
lowes t a n d t h e i r h i g h e s t f o r m s , w h i c h we canno t o the rwise 

d o . 
M o r e o v e r , o n l y i n these t e r m s can tbere be g i v e n a n 

adequate d e f i n i t i o n o f f u l l y - deve loped ne rvous f u n c t i o n s . 
I f w e a d m i t a n y sub jec t ive e lement , o u r d e f i n i t i o n becomes 
i n a p p l i c a b l e t o a l l those ne rvous ac t ions w h i c h have no sub­
j e c t i v e a c c o m p a n i m e n t s — w h i c h g o o n w i t h o u t f e e l i n g s ; 
a n d a c o n c e p t i o n o f ne rvous f u n c t i o n s w h i c h excludes those 

o f o r g a n i c Hfe , c anno t be a comple te concep t ion . O n the 
o t h e r h a n d , t h e d e f i n i t i o n o f nervous f u n c t i o n s as consist­
i n g i n t h e conveyance a n d m u l t i p l i c a t i o n o f molecu la r 
m o t i o n s , ho lds i n a l l cases. I t i nc ludes equa l ly the conduc­

t i o n o f a n i m p r e s s i o n made o n a ne rve o f sense, a n d t h e 
e x c i t e m e n t o f chemica l metamorphoses i n a g l a n d . 
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The subd iv i s ion o f th i s general f u n c t i o n under the above-
proposed heads o f recipio-motor, libero-motor, a n d dirigo-
motor, has also t h e advantage o f g rea te r comprehens ive­
ness. N o w o r d at present i n use expresses t h e off ice w h i c h 
af ferent nerves have i n c o m m o n , more spec i f ica l ly t h a n the 
w o r d a f fe ren t i t s e l f expresses i t . W h e t h e r d i s tu rbance of 
i t s ou ter end produces i n an a f fe ren t nerve a change causing 
a r e f l ex con t r ac t ion , or whe the r i t produces a change causing 
w h a t w e ca l l a sensation, is a c i rcumstance o f secondary 
i m p o r t ; as is p r o v e d b y t h e f ac t t h a t b y use t h e last may 
become the first. T h e essential t h i n g c o m m o n t o the two , 
is t h a t molecu la r m o t i o n is p r o p a g a t e d f r o m pe r iphe ry to 
cent re . So, too , is i t w i t h t h e libero-motor func t ions . 
W h e t h e r , as i n the g a n g l i a o f t h e sympa the t i c , t he m u l t i p l i ­
ca t ion o f commun ica t ed d i s tu rbance has no subjec t ive con­
comi t an t , or whe the r , as i n the cerebrum, i t has a subject ive 
concomi tan t , there is i n b o t h cases a l i b e r a t i o n o f molecular 
m o t i o n ; a n d t h i s , b e i n g the c o m m o n charac ter o f the 
changes i n nerve-centres , m u s t de t e rmine t h e d e f i n i t i o n of 
t h e i r c o m m o n f u n c t i o n . I n l i k e manner , a l l e f ferent nerves, 
whe the r c o n v e y i n g dis turbances t h a t set u p cont rac t ions i n 
muscles, or cause cons t r i c t ions o f ar ter ies , o r exc i t e chemical 
t r ans fo rma t ions i n g lands , serve t o d i r e c t t h e waves of 
molecu la r m o t i o n — w a v e s t h a t are i n t r i n s i c a l l y a l ike i n 
na tu re , t h o u g h the resul ts p r o d u c e d b y t h e m i n t h e organs 
t o w h i c h t h e y are ca r r i ed d i f f e r so w i d e l y , a n d t h o u g h they 
are n o w associated w i t h consciousness a n d n o w are n o t . 

A more special v i e w o f the f u n c t i o n s t h u s classed, dis­
closes t w o essential fac ts . Cons idered as a n agen t f o r 
g e n e r a t i n g movements , we see t h a t the nervous sys tem acts 
b y l i b e r a t i o n o f successively- larger amoun t s o f molecular 
m o t i o n i n the centres successively d i s t u r b e d . A v e r y smal l 
change at t h e ou te r e n d o f an a f f e r en t ne rve , sets u p a 
r e l a t ive ly - l a rge q u a n t i t y o f change i n some ad jacen t u n ­
stable n e r v e - m a t t e r ; whence t h e change, t h u s increased, is 
p ropaga ted to some i n t e r n a l g a n g l i o n ; t o be passed o n b y 
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i t i m m e n s e l y m u l t i p l i e d as b e f o r e ; u n t i l tbe re is u n l o c k e d 
a n a m o u n t o f d i s tu rbance capable o f caus ing muscu la r con­
t r ac t i ons t b r o u g b o u t tbe w b o l e b o d y . 

M e a n w h i l e these centres i n w h i c h molecu la r m o t i o n is 
l i be r a t ed , are also t h e centres i n w h i c h i t is c o - o r d i n a t e d ; 
a n d the successively h i g h e r a n d l a r g e r centres w h i c h evolve 
successively l a r g e r quan t i t i e s o f mo lecu l a r m o t i o n , are also 

centres i n w h i c h successively m o r e c o m p l e x co-ord ina t ions 
are e f fec ted . W h e n c e f o l l o w s t h e g e n e r a l r e su l t t h a t a l o n g 
w i t h each f u r t h e r deve lopmen t o f t h e nervous sys tem, 
e n a b l i n g i t t o m a k e a l l pa r t s o f the b o d y w o r k t o g e t h e r 

more e f f i c i e n t l y i n s imul taneous a n d successive ac t ions , 
there goes a n increased p o w e r o f e v o l v i n g the e n e r g y r e ­

q u i r e d f o r such l a r g e r aggregates o f ac t ions . 
These p r i nc ip l e s we f o u n d t o be w e l l e x e m p l i f i e d i n t h e 

ease w h i c h mos t n e a r l y concerns us . I t i s needless t o 
re-state t h e resu l t s so r e c e n t l y a r r i v e d a t . One r e m a r k , 
however , m a y be added . I n t h e f u n c t i o n s o f t h e suc­
cess ive ly-h igher ve r t eb ra t e centres , r e a c h i n g t h e i r c l i m a x 
i n the h u m a n b e i n g , w e see w e l l e x e m p l i f i e d the l a w o f 
deve lopmen t o f f u n c t i o n s i n gene ra l (First Principles, 
P a r t I I . § 1 4 2 ) . T h i s progress f r o m co-ord ina t ions t h a t 
are s m a l l a n d s imple t o those t h a t are l a r g e r a n d c o m p o u n d , 
a n d t o those t h a t are s t i l l l a r g e r a n d d o u b l y c o m p o u n d , is 
one o f the best instances o f t h a t p rogress ive i n t e g r a t i o n o f 
m o t i o n s , s imu l t aneous ly b e c o m i n g m o r e heterogeneous a n d 
m o r e d e f i n i t e , w h i c h character izes E v o l u t i o n u n d e r a l l i t s 
f o r m s . 
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§ 25. Of these, the first in order is continuity of nerve-
substance. D i s tu rbance is n o t conveyed f r o m e n d to end of 
a nerve t h a t has been cu t i n t w o ; a n d sect ion o f a nerve-
centre s i m i l a r l y prevents the t rans fe r o f an impu l se f r o m one 

o f the dissevered par t s t o the o ther . 
The requis i te c o n t i n u i t y is n o t s i m p l y t h e c o n t i n u i t y of 

u n b r o k e n c o n t a c t : the re m u s t be c o n t i n u i t y o f molecular 
cohesion. P l a c i n g i n appos i t i on the t w o ends o f a d iv ided 
nerve, does n o t re-establ ish nervous c o m m u n i c a t i o n . Even 
w h e n , a f t e r a cu t , t he s u r r o u n d i n g f lesh has been healed, i t 
is l o n g before the sundered nerve- threads r e -un i t e so com­
p le te ly t h a t t hey t r a n s m i t s t i m u l i as w e l l as be fore . 

F u r t h e r , there m u s t be no d e s t r u c t i o n o f c o n t i n u i t y b y 
molecular d i sorgan iza t ion . W i t h o u t d i v i s i o n o f a nerve, and 
w i t h o u t i n j u r y o f i t s sheath, there m a y re su l t f r o m disease a 
change w h i c h incapaci tates the n e r v e - f i b r e s — a n a t r o p h y , or 
a b r e a k i n g - u p b y d e c o m p o s i t i o n : the r e su l t b e i n g a de­
rangement o f those l ines o f pecu l ia r n i t r ogenous molecules 
w h i c h receive and pass o n the waves o f d i s tu rbance . 

§ 26. Nerve-structures, whether peripheral or central, 
pe rmanen t ly d isabled as t h e y are b y ac tua l d i s c o n t i n u i t y , 
e i ther mo la r or molecular , are t e m p o r a r i l y d i sab led b y d i s ­
c o n t i n u i t y o f molecular e q u i l i b r i u m . Pressure is capable o f 
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producing re-arrangement of particles, even in substances 
t h a t are s imple a n d c o m p a r a t i v e l y b a r d ; as is s b o w n b y i t s 
p o w e r o f a l t e r i n g t b e d i r e c t i o n o f d i a m a g n e t i c p o l a r i t y i n 
metals . W e m a y the re fo re expec t t h a t i n substances o f c o m ­
p l e x c o m p o s i t i o n a n d l i t t l e cohesion, pressure w i l l r e a d i l y 

cause t h e pa r t i c les t o change t h e i r r e l a t i v e pos i t ions . H e n c e 
there is n o d i f f i c u l t y i n u n d e r s t a n d i n g w h y nerve-substance, 
h a v i n g a ba lanced mo lecu l a r s t r u c t u r e such t h a t i t is ever 

ready t o pass w h e n d i s t u r b e d f r o m one o f i t s i somer ic states 
t o t h e o ther , m a y be so m o d i f i e d b y pressure, even w h e n 

smal l , as t o be incapac i t a t ed f o r u n d e r g o i n g these a l te rna te 
mo lecu l a r re -a r rangements . B e t h i s as i t m a y , however , t h e 
f ac t i s t h a t one o f t h e cond i t ions t o nervous a c t i o n is ab ­
sence o f m u c h pressure. 

I n t h e case o f n e r v e - t r u n k s , d e m o n s t r a t i o n o f t h i s gene ra l 
t r u t h is easy. A l i g a t u r e r o u n d a ne rve p reven t s a d i s ­
tu rbance set u p a t one e n d o f i t f r o m p r o d u c i n g a n y ef fec t 
a t t h e o the r end . P a r t i a l resul ts o f t h i s n a t u r e are f a m i l i a r . 
B y ex te rna l pressure o n a l i m b , the c o n d u c t i n g p o w e r o f t h e 
nerves a f fec ted is m u c h d i m i n i s h e d . 

T h a t pressure o n t h e cent ra l ly-sea ted t r ac t s o f fibres, 
h inders o r arrests t h e i r act ions , is s h o w n i n every case o f 
para lys is . B y a c l o t o f b l o o d t h a t has escaped f r o m a 
r u p t u r e d vessel, o r b y a q u a n t i t y o f l y m p h t h a t has oozed 
t h r o u g h t h e wa l l s o f capi l lar ies ove r -d i s t ended , bund le s o f 
fibres a t t he base o f t h e b r a i n , o r i n t h e sp ina l co rd , are u n ­
d u l y squeezed; a n d i f a f f e ren t o r c e n t r i p e t a l fibres t h e y cease 
t o b r i n g d is turbances f r o m the p e r i p h e r y , w h i l e i f e f fe ren t 
o r c e n t r i f u g a l fibres t h e y cease t o convey impulses t o t h e 

muscles . 
T h e l i k e is t r u e o f nerve-centres as wholes . I n d e e d pres­

sure appears t o be a g rea te r h ind rance t o t h e i r ac t ions t h a n 
to t h e act ions o f n e r v e - t r u n k s . T h a t c e r t a i n f o r m s o f t h e 
a b n o r m a l arres t o f ne rvous a c t i o n ca l led coma, are due t o 
excessive conges t ion o f t h e blood-vessels o f the encephalon, 
seems p o s s i b l e ; b u t as some ques t ion t h i s i n t e r p r e t a t i o n w o 
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cannot safely base an inference o n i t . There is , however , one 
conclusive piece o f evidence. A f r ac tu re , o f the s k u l l t ha t 
causes i n d e n t a t i o n over a considerable area, a n d leaves the 
bone i n t r u d i n g o n the space p rev ious ly filled b y t h e b r a i n , 
stops the func t ions o f the b ra in—dis tu rbances sent t o i t 
ca l l f o r t h no appropr ia te co-ord ina ted mo t ions , and , indeed, 
no mot ions a t a l l . B u t w h e n , b y means o f a t r eph ine , the 
depressed p o r t i o n o f bone is cu t ou t , t he b r a i n , r e l i eved f r o m 
pressure, a t once resumes i t s du t ies . 

F u r t h e r suppor t i s y i e l d e d b y w h a t m a y be r e g a r d e d as 
converse evidence. I f excess o f pressure arrests nerve-
ac t ion , a n d i f the n o r m a l a m o u n t o f pressure a l lows the 
n o r m a l amoun t o f n e r v e - a c t i o n ; t h e n i t i s i n fe rab le t ha t 
nerve-dis turbances w i l l pass w i t h undue f a c i l i t y i f the pres­
sure is def ic ient . N o w as the b r a i n is con ta ined i n an a l ­
most-closed chamber w h i c h cannot collapse, i t f o l l o w s tha t 
i f the cerebra l blood-vessels are r a p i d l y d r a ined , the masses 
o f nerve- f ibres a m i d w h i c h t h e y r a m i f y , b e i n g sub jec t t o less 
pressure t h a n usual , w i l l a l l o w waves o f molecu la r change to 
pass w i t h unusua l f a c i l i t y ; a n d o r d i n a r y impress ions p ro ­
paga ted t o t h e centres, w i l l p roduce e x t r a o r d i n a r y motor 
impulses . Hence the seemingly-anomalous f ac t t h a t great 
loss o f b l o o d , or g rea t loca l anaemia caused b y stoppage 
o f a cerebra l a r t e ry , causes convuls ions . S u c h a resul t 
m a y be a n t i c i p a t e d as the first r e su l t , before i n n u t r i ­
t i o n begins t o t e l l ; t h o u g h i n n u t r i t i o n w i l l a f t e rwards 
cause p r o s t r a t i o n or para lys is . A n d t h i s is t h e o rder i n 
w h i c h the phenomena ac tua l ly occur . T h e l i k e 

appears t r u e o f the pe r i phe ra l nervous sys tem. T h e a f fe ren t 
nerves o f i n d i v i d u a l s w h o , t h o u g h o the rwise h e a l t h y , have 
l a x tissues, are o f t e n u n d u l y impress ib le . A n d the re are 
instances o f undue loca l i m p r e s s i b i l i t y w h i c h , I t h i n k , a d m i t 
o f t h i s i n t e r p r e t a t i o n . I t has been f o u n d t h a t a n a r m 
rendered anaemic b y u n n a t u r a l c o n s t r i c t i o n o f i t s ar ter ies 
thereby reduced i n t empera tu re a n d b e g i n n i n g t o a t r o p h y ' 
may nevertheless have i t s a f f e ren t nerves a f fec ted b y e lec t r i c 
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discharges i n an u n u s u a l degree .* D e f i c i e n t pressure on 
the n e r v e - t r u n k s appears a possible cause o f t h i s o therwise 
s t range r e su l t . 

§ 27. Proof that heat kept above a certain level is a con­
d i t i o n t o t h e main tenance o f ne rvous a c t i o n , is d i f f i c u l t t o 
d isentangle f r o m p r o o f t h a t t h e main tenance o f nervous 
ac t ion depends o n a due c i r c u l a t i o n o f b l o o d ; f o r t h e one 
c o n d i t i o n is usua l ly b u t a concomi t an t o f t h e o ther . N e v e r ­

theless, the re is reason t o i n f e r t h a t a s u p p l y o f f ree mo le ­
cu la r m o t i o n is r equ i s i t e , apar t f r o m a s u p p l y o f n u t r i t i v e 
mater ia l s . 

T h e genera l f a c t t h a t co ld -b looded animals are c o m ­
pa ra t ive ly i nac t i ve , a d m i t s o f the i n t e r p r e t a t i o n t h a t t h e i r 
l o w t empera tu re i s due t o t h e i r i n a c t i v i t y , as w e l l as t o the 
i n t e r p r e t a t i o n t h a t t h e i r i n a c t i v i t y is a consequence o f t h e i r 
l o w t e m p e r a t u r e ; f o r t h e t w o act a n d react i n such a w a y 
t h a t ne i the r can p r o p e r l y be ca l led t h e cause o f the o ther . 
B u t rep t i l es w h i c h r e m a i n quiescent i n c o l d weather , a n d 
become ac t ive w h e n t h e y are w a r m e d b y t h e summer ' s sun, 
y i e l d us g o o d evidence. T h o u g h i t m a y be a l l eged t h a t 
t h e i r g rea te r a c t i v i t y arises f r o m accelerated c i r c u l a t i o n a n d 
aera t ion o f the b l o o d , y e t as the hear t a n d l u n g s are set 
g o i n g b y t h e i r respect ive nervous centres, w e m u s t i n f e r 
t h a t the w a r m i n g o f these nervous centres b y ex t e rna l heat, 
is t h e i n i t i a l change i n these animals t h a t have b u t l i t t l e 
power o f p r o d u c i n g heat b y t h e i r o w n act ions . I n 
s u p p o r t o f t h i s i n t e r p r e t a t i o n m a y be c i t e d the converse 

f ac t . W h e n ac t ive creatures, capable unde r o r d i n a r y 
cond i t ions o f g e n e r a t i n g enough heat w i t h i n themselves, 
are exposed t o cond i t ions u n d e r w h i c h t h e y lose heat fas ter 
t h a n t h e y m a k e i t , t h e i r nervous act ions decrease, a n d t h e y 
even tua l ly cease t o move . I n h y b e r n a t i n g mammal s we see 

* I am indebted for this fact to Dr. Bastian, who observed it in one of his 
own patients. 
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an annual recurrence o f th i s r e l a t i on o f cause a n d effect ; 
and i n mammals t h a t do n o t hyberna te , as i n ourselves, i t 
equal ly holds t ha t p r o l o n g e d exposure t o ex t r eme c o l d de­
presses nervous ac t ion , caus ing s t r o n g t endency t o sleep, 
and t h a t death results i f the b o d i l y t empera tu re is a l lowed 

to f a l l s t i l l l ower . 
T h a t loca l loss o f heat w h e n ca r r i ed f a r , is f o l l o w e d by 

local i n a c t i o n o f the nerves, is s h o w n b y the f ac t t h a t parts 
o f the b o d y t h a t have been g r e a t l y cooled d o w n , na tu ra l ly 
or a r t i f i c i a l l y , m a y be p r i c k e d or cu t o r p i n c h e d w i t h o u t any 
o f the usual dis turbances b e i n g conveyed t o the nerve-
centres. I t is t r u e t h a t where the r e f r i g e r a t i o n is extreme, 
there is usua l ly a p a r t i a l d e p r i v a t i o n o f b l o o d ; b u t there 
is evidence t h a t w h e n th i s is n o t the case—when, indeed, 
the blood-vessels are congested, as i n r e d hands o n a win te r ' s 
day, loss o f heat entai ls decrease o f n e r v e - f u n c t i o n . Tha t 
the l i k e holds o f the respect ive centres, is s h o w n b y the use 
o f c o l d as a therapeut ic a g e n t : ice t o t h e head b e i n g pre­
scr ibed w h e n there is excessive cerebra l a c t i on , a n d ice to 
the spine b e i n g a means o f d i m i n i s h i n g r e f l e x e x c i t a b i l i t y . 

I t is w o r t h r e m a r k i n g t h a t t h i s dependence o f nervous 
ac t ion o n s u p p l y o f heat, y ie lds i n d i r e c t s u p p o r t t o t h e views 
set f o r t h i n f o r e g o i n g chapters . I f , as was i n f e r r e d , the 
d is turbance conveyed a l o n g a ne rve - th read i s an isomeric 
change, d u r i n g w h i c h some molecu la r m o t i o n is y i e l d e d up 
b y each molecule as i t passes o n t h e accumula t ed wave to 
i ts n e i g h b o u r — i f r e s u m p t i o n o f the p rev ious i somer ic state 
impl ies an equ iva len t a b s o r p t i o n o f molecu la r m o t i o n f r o m 
s u r r o u n d i n g m a t t e r ; t h e n , i n p r o p o r t i o n t o the heat o f 
s u r r o u n d i n g ma t t e r , w i l l be t h e r a p i d i t y w i t h w h i c h the 
nerve- f ibre , r e s u m i n g th i s p rev ious i somer ic state, becomes 
fit t o t r a n s m i t another wave o f molecu la r change. 

§ 28. That nerves and nerve-centres act only so long as 
they are f u r n i s h e d w i t h those mater ia ls w h i c h t h e b l o o d ­
vessels b r i n g t h e m , is a f a m i l i a r t r u t h . T h e q u a n t i t y o f 
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blood present in any part, and tbe rapidity witb which fresh 
b l o o d i s p r o p e l l e d t o t h e p a r t , b o t h a f fec t the degree o f 
nervous a c t i v i t y i n t h e p a r t . 

Genera l d e p l e t i o n is a cause o f nervous i n a c t i o n : i f t h e 
t o t a l q u a n t i t y o f b l o o d i n t h e b o d y is m u c h d i m i n i s h e d , t h e 
g rea t nervous centres are t h e first o rgans t o fee l t he change . 
T e m p o r a r y loss o f b l o o d produces f a i n t i n g , o r sudden ar res t 

o f ce rebra l a c t i o n ; a n d p e r m a n e n t de f i c i ency o f b l o o d i s 
accompanied b y d e b i l i t y , w h i c h i m p l i e s a decreased ne rvous 
d ischarge . S u p p o s i n g t h a t no b l o o d has been los t , i n ­
sens ib i l i t y nevertheless i n s t a n t l y resul ts i f t he hea r t ceases 
t o s u p p l y the b r a i n w i t h f r e s h b l o o d i n place o f t h e b l o o d 
i t conta ins . O r i f the re is ch ron i c feebleness o f the hear t ' s 
ac t ion , there is p r o p o r t i o n a t e d i m i n u t i o n o f nervous power . 
W h e r e t h e t o t a l q u a n t i t y o f b l o o d is adequate a n d t h e h e a r t 
is n o t i n f a u l t , loca l ne rvous f u n c t i o n m a y s t i l l be h i n d e r e d 
b y l oca l anaemia, r e s u l t i n g f r o m aneu r i sm i n a n a r t e r y , o r 

f r o m w h a t is ca l led an e m b o l i s m — a p l u g g i n g u p o f an 
a r t e ry w i t h coagula ted b l o o d . T h u s para lys is is caused b y 
embo l i sm o f t h e cerebra l b lood-vessel w h i c h suppl ies t h e 

h ighes t p a r t o f t h e m o t o r t r a c t . T h e converse 
facts s i m i l a r l y i m p l y t h i s same gene ra l r e l a t i o n . W h e n , 
o ther cond i t ions b e i n g n o r m a l , a nerve-cent re is h i g h l y 
cha rged w i t h a r t e r i a l b l o o d , i t responds w i t h u n u s u a l 
r a p i d i t y t o the d is turbances i t receives; a n d evolves m o r e 
t h a n o r d i n a r y amount s o f fo rce , s h o w n i n secondary ne rvous 
changes, o r i n muscu la r m o t i o n s , o r b o t h . Suppos ing , 

aga in , t h a t there is no hypereemia o f a ne rvous cent re , i t 
w i l l s t i l l h appen t h a t i f t h e hea r t p rope l s b l o o d t o i t w i t h 
unusua l r a p i d i t y , i t s l i b e r o - m o t o r f u n c t i o n w i l l be exa l t ed . 

A t t h e p e r i p h e r y o f t h e nervous sys tem, l i k e va r i a t i ons o f 
e f f ic iency f o l l o w l i k e va r i a t ions o f c i r c u l a t i o n . A r e d u c t i o n 
i n t h e q u a n t i t y o f b l o o d present , caused b y c o n s t r i c t i o n o f 
t h e vessels, is p r o b a b l y one cause o f t h e decreased nervous 
i m p r e s s i b i l i t y i n a p a r t t h a t i s exposed t o c o l d ; a n d t o t h e 

same cause is perhaps t o be asc r ibed some o f the compara t ive 



THE DATA OP PSYCHOLOGY. 

sluggishness w i t h w h i c h the muscles o f the p a r t respond to 
m o t o r impulses. I f ins tead o f loca l l a ck o f b l o o d there is 

• r e ta rda t ion or stoppage o f the loca l c u r r e n t o f b l o o d , the 
nerves o f the p a r t s i m i l a r l y become incapac i ta ted i n a p r o ­
por t iona te degree : instance the bl indness t h a t resul ts f r o m 
b l o c k i n g up the cen t ra l r e t i n a l a r t e r y ; o r instance t h e g radua l 
disappearance o f i m p r e s s i b i l i t y i n a r e g i o n o f t h e s k i n tha t 
has h a d i t s s u p p l y i n g blood-vessel t i e d . Con­
versely, excess o f b l o o d a r o u n d the pe r i phe ra l nerve-f ibres , 
causes unusua l e x c i t a b i l i t y o f t h e m . A gen t l e t o u c h on the 
s k i n i n i t s n o r m a l state, sends t h r o u g h the a f fe ren t nerves a 
d is turbance so sma l l as t o ca l l f o r t h f r o m t h e cen t ra l organs 
scarcely any response; b u t where the s k i n is h i g h l y in f l amed , 
a l i k e t o u c h affects t h e m so m u c h t h a t t h e d is turbance , when 
re f lec ted f r o m the cen t ra l organs , produces a s t a r t o f the 
whole b o d y . I f i n a d d i t i o n to loca l excess i n the quan t i ty 
o f b l o o d there is an accelerated flow o f b l o o d , a s t i l l greater 
exa l t a t ion o f loca l nervous ac t i on f o l l o w s . I t is a f ami l i a r 
t r u t h t ha t , o ther t h i n g s r e m a i n i n g the same, an i n f l a m e d 
p a r t is made more i r r i t a b l e b y a n y t h i n g w h i c h increases the 

ac t ion o f the hear t . 

§ 29. Nervous action depends not alone on the quantity 
o f b l o o d supp l i ed b u t also o n i t s q u a l i t y — o n t h e p r o p o r t i o n 
o f t he n e e d f u l elements con ta ined b y i t . 

General r a the r t h a n special w a r r a n t m u s t suff ice f o r th i s 
p ropos i t ion . L i t t l e is k n o w n abou t va r i a t i ons i n t h e cons t i ­
t u t i o n o f the b l o o d ; a n d s t i l l less abou t t h e re la t ions be tween 
these a n d var ia t ions o f nervous a c t i v i t y . T h a t a b l o o d 
g r ea t l y impover i shed , as i n d rops ica l persons (whose tissues 
become i n f i l t r a t e d because t h e t h i n s e rum passes t o o easily 
t h r o u g h the wal l s o f the capi l la r ies) , is accompanied b y ener­
v a t i o n , is p r e t t y c l ea r ; a n d w e can scarcely be w r o n g i n 
c o n c l u d i n g t h a t a b l o o d r i c h i n t h e cons t i tuen t s o f ne rve -
substance, renders possible a g rea t e v o l u t i o n o f ne rve - fo rce . 

B u t there is i n d i r e c t evidence s e r v i n g t o enforce t h e scanty 
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direct evidence. For we have abundant proof that by adding 
ce r t a in ma t t e r s t o t h e b l o o d , unusua l amount s o f nervous 
ac t ion m a y be evoked . A l c o h o l , n i t r o u s ox ide , t h e vege to-
alkal ies , a n d o ther s t i m u l a n t s , are n o t , indeed , components 
o f nerve-subs tance ; n o r is there a n y reason t o suppose t h a t 
t h e y can serve i n place o f components . P r o b a b l y t h e i r i m ­
media te in f luence is t h a t o f s e t t i n g u p o r f a c i l i t a t i n g t h e 
change o f nerve-subs tance , a n d so caus ing u n u s u a l d isen­
gagemen t o f molecu la r m o t i o n . B u t b y s h o w i n g t h a t t h e 
s u p p l y o f p a r t i c u l a r substances t o t h e nervous sys tem exal ts 
nervous a c t i v i t y , t h e y m a k e i t m o r e man i fe s t t h a t ne rvous 
a c t i v i t y m u s t p a r t l y depend o n t h e s u p p l y o f substances 
w h i c h r e - b u i l d nerve-t issue as fas t as a c t i o n d is in tegra tes i t . 

W e m u s t n o t o m i t a f u r t h e r q u a l i t a t i v e character o f a 
pos i t ive k i n d . T h e b l o o d m u s t c o n t a i n o x y g e n . W h a t is 

the special a c t i o n o f o x y g e n — w h e t h e r i t is a d i r e c t d i s in t e -
g r a n t o f t h e tissues, i n c l u d i n g ne rve- t i s sue ; o r w h e t h e r i t 
s i m p l y fac i l i t a tes b y i t s presence molecu la r d i s in t eg ra t i ons 
o therwise caused ; o r w h e t h e r i t serves m e r e l y t o combine 
w i t h , a n d c a r r y away, t h e p r o d u c t s o f such d i s in t eg ra t i ons 
o therwise c a u s e d ; are quest ions abou t w h i c h the re are 
differences o f o p i n i o n . B u t the re can be n o d i f fe rence o f 
o p i n i o n as t o t h e necessi ty f o r an oxygena t ed b l o o d . A n d 
op in ions can scarcely d i f f e r r e spec t ing t h e genera l r e l a t i o n 
t h a t exists be tween the degree o f o x y g e n a t i o n a n d t h e de­
gree o f nervous a c t i v i t y . 

§ 30. While, for the maintenance of nervous action, it is 

requis i te t h a t c e r t a in ma t t e r s sha l l be present i n t h e b l o o d , i t 
is also requis i t e t h a t c e r t a in o the r ma t t e r s sha l l be a b s e n t ; 
o r , t o speak s t r i c t l y , t h a t t h e y sha l l be present i n b u t sma l l 
p r o p o r t i o n s . These are t h e compounds r e s u l t i n g f r o m de­
c o m p o s i t i o n o f t h e t i ssues—the nervous t issue i n c l u d e d . T h e 
t w o m o s t i m p o r t a n t are cai 'bonio ac id a n d urea . 

I f t h e e x h a l a t i o n o f ca rbon ic a c i d b y t h e l u n g s is g r e a t l y 
r e t a r d e d , l e t h a r g y ensues: d i s turbances a t t he p e r i p h e r y 
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of the nervous system f a i l t o ca l l f o r t h the usua l responses. 
I f the exha la t ion is comple te ly arrested, comple te insensi­
b i l i t y is soon p r o d u c e d ; f o l l o w e d q u i c k l y b y arres t o f the 
in f e r io r nervous f u n c t i o n s , a n d consequent ly o f a l l other 
func t ions . A n d these effects arise s t i l l more r a p i d l y i f there 
is an absorp t ion o f carbonic a c i d t h r o u g h t h e l u n g s , instead 
o f an arrested exc re t ion o f t h e carbonic ac id i n t e r n a l l y 

generated. 
I n an analogous b u t less r a p i d manner , a decrease and 

final stoppage o f nervous ac t ion is caused b y an accumula­
t i o n i n the b lood o f urea, or o f those n i t rogenous products 
represented b y i t . I f the k i d n e y s f a i l t o p e r f o r m t h e i r func­
t i o n , or i f t he waste n i t rogenous p r o d u c t s w h i c h they have 
separated f r o m the b l o o d are p reven ted f r o m escaping out of 
the body , and are r e -abso rbed ; there resul ts a nervous i n ­
act ion, e n d i n g presen t ly i n coma a n d finally i n dea th . 

§ 31. Such, stated as fully as is needful here, are the con­
di t ions essential t o nervous ac t ion . Qua l i f i ca t ions have been 
passed o v e r ; a n d m u c h evidence has been o m i t t e d . I n 
s u m m i n g u p these l ead ing facts w h i c h alone concern the 
psychologis t , w e m a y w i t h advantage observe h o w they 
harmonize w i t h the genera l v i ews o f ne rve-s t ruc tu re and 
n e r v e - f u n c t i o n set f o r t h i n f o r e g o i n g chapters . A l l these 
pre-requisi tes t o nervous ac t ion obv ious ly a d m i t o f be ing 
g r o u p e d as pre-requis i tes t o the genesis o f molecular 
m o t i o n , a n d pre-requis i tes t o the conveyance o f molecular 
m o t i o n . 

T h a t molecular m o t i o n m a y be d isengaged the re m u s t be 
decompos i t ion ; and, the re fore , f o r the d ischarge o f molecular 
m o t i o n t o be ma in t a ined , decompos i t ion m u s t be f a c i l i t a t e d . 
The q u a n t i t y o f waste b e i n g a measure o f t h e q u a n t i t y o f 
force evolved, i t f o l l o w s t h a t t h e nervous sys tem requires 
a g o o d supply , a n d q u i c k exchange, o f b l o o d ; since i n the 
b l o o d are b r o u g h t the ma t t e r s t h a t f a v o u r d i s i n t e g r a t i o n . 
S i m i l a r l y w i t h r e sp i ra t ion , considered as a process o f 
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a b s o r b i n g t h a t o x y g e n w h i c h d i r e c t l y o r i n d i r e c t l y aids 
the me tamorphos i s . A n d so l i k e w i s e w i t h t h e excre­
t i o n o f those waste p roduc t s w h i c h h i n d e r t h e m e t a m o r ­
phosis. B a t p e r p e t u a l waste m u s t be m e t b y 
pe rpe tua l r epa i r . I f i t s a c t i o n is t o con t inue , nervous t issue 
m u s t be re -composed as fas t as i t is decomposed. H e n c e 
the reason w h y the re is needed a b l o o d t h a t is r i c h i n nerve-

cons t i tuen t s . H e n c e t h e f a c t t h a t a b u n d a n t b l o o d m u s t be 
present wherever the re is m u c h nervous ac t i on . A n d hence, 
also, t h e necessi ty f o r an e f f i c ien t c i r c u l a t i o n t o replace b y 

f r e s h b l o o d , the b l o o d t h a t has been used. 
E q u a l l y w e l l do the several cond i t ions essential t o the 

t ransmiss ion o f nervous d i s tu rbance , c o n f o r m t o t h e h y p o ­
thesis t h a t the d i s tu rbance t r a n s m i t t e d is a wave o f i someric 
change. F o r i f i t is , w e at once see w h y there m u s t be 
n o t m e r e l y c o n t a c t - c o n t i n u i t y o f ne rve - f ib re , b u t molecu la r 
c o n t i n u i t y . W e are he lped t o unde r s t and h o w pressure, b y 
d e r a n g i n g t h a t del icate molecu la r balance w h i c h makes 
possible the a l t e r n a t i o n o f i somer ic states, m a y p r e v e n t 
the passage o f nervous discharges. A n d we are supp l i ed 

w i t h an exp lana t ion o f t h e f ac t t h a t the presence o f f ree 
molecular m o t i o n o r heat, is n e e d f u l t o enable a nerve con­
t i n u a l l y t o resume i t s fitness f o r c o n v e y i n g a wave o f change. 

B e f o r e c los ing t h e chapter i t s h o u l d be p o i n t e d ou t t h a t 

these m a n y condi t ions essential t o nervous ac t ion , are never 
a l l f u l f i l l e d a t one t i m e i n the same degree, b u t are usua l ly 
f u l f i l l e d i n var ious degrees a n d c o m b i n a t i o n s ; a n d t h a t b y 

n o w c o n s p i r i n g a n d n o w c o n f l i c t i n g , t h e y p roduce resu l t s 
t h a t are compl i ca t ed a n d o f t e n p e r p l e x i n g . T h u s , f o r i n ­

stance, substances w h i c h d i r e c t l y s t imu la t e the nervous 
sys tem, are u sua l l y substances w h i c h r e t a r d t h e exchange 
o f gases i n the l u n g s , a n d b y so d o i n g depress t h e state 
o f t he nervous s y s t e m ; a n d these c o n f l i c t i n g act ions, d i f f e ­

r e n t i n t h e i r p ropo r t i ons i n d i f f e r e n t i n d i v i d u a l s , a n d i n t h e 
same i n d i v i d u a l a t d i f f e r e n t t i m e s , o f t e n w o r k opposi te 
effects , o r w o r k first one ef fec t a n d t h e n the o ther . A g a i n , 
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richness o f b lood , b y f a c i l i t a t i n g h i g h n u t r i t i o n o f nerve-
centres, conduces t o nervous a c t i v i t y . Y e t there is a 
p le thor ic state w h i c h is n o t ne rvous ly a c t i v e ; a n d starva­
t i o n , w i t h i t s g r ea t l y impove r i shed b l o o d , has a phase at 
w h i c h d e l i r i u m sets i n , i n consequence o f the u n d u l y r a p i d 
d i s in t eg ra t ion o f the nerve-centres. A n a l o g o u s incongru i t i e s , 
too numerous to spec i fy here, c o n t i n u a l l y occur . T h i s en­
tanglement o f the condi t ions m u s t be borne i n m i n d and 
a l lowed fo r i n each case. 



C H A P T E R V 

NERVOUS STIMULATION AND NERVOUS DISCHARGE. 

§ 32. Every agent capable of altering tbe molecular state 
o f a nerve , causes tbe nerve t o p roduce tbe p a r t i c u l a r change 
w h i c h i t h a b i t u a l l y produces . E x p e r i m e n t s p rove t h a t each 
nerve is made t o w o r k the same k i n d o f e f fec t b y s t i m u l i o f 
a l l o rde r s ; or , t o speak s t r i c t l y , i t is f o u n d t h a t the e f fec t is 
o f t he same k i n d wherever i t s k i n d renders i t accessible t o 

observa t ion . 
Thus , i f an exposed end o f a nerve w h i c h goes t o a 

muscle i s r o u g h l y touched , the muscle cont rac ts . I f i t is 
eroded b y an a l k a l i or an ac id , the muscle cont rac ts . I f i t 
is ga lvanized , the muscle contracts . I f i t is sudden ly heated, 
s t i l l t he muscle cont rac ts . S i m i l a r l y w i t h a vaso-motor 
nerve. N o m a t t e r whe the r the d i s t u r b i n g agen t be me­

chanical , chemical , t h e r m a l , or e lect r ic , the re resul ts a t t h e 
pe r iphe ra l e x t r e m i t y a l i k e change i n the state o f the ad­

jacent ar ter ies . 
A n a l l i ed t r u t h is t h a t whe the r a nerve be i r r i t a t e d a t t he 

e n d w h i c h n o r m a l l y receives t h e d i s tu rbance , or w h e t h e r i t 
be i r r i t a t e d at some place be tween t h i s a n d the o r g a n acted 
u p o n b y i t , t h e effects w r o u g h t are a l i k e — i n na tu re , a t 
least, i f n o t i n degree. A s a l ready said, t he quantity o f 

change set u p increases w i t h the l e n g t h o f the nerve t h r o u g h 
w h i c h t h e impulse is t r a n s m i t t e d . B u t the quality o f th i s 
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change remains identical be tbe stimulus applied at a near 

p o i n t or a remote p o i n t . 
" Th i s last t r u t h , equal ly w i t h the first, harmonizes w i t h the 
supposi t ion on w h i c h we have thus f a r proceeded.^ I f the 
d is turbance tha t travels a long a nerve is a wave o f isomeric 
t r ans fo rmat ion , the k i n d o f effect p r o d u c e d b y the wave at 
the place i t eventua l ly reaches, w i l l be the same whatever 
s t imulus set i t u p , or wherever i t commenced . 

§ 33. N e r v e is no t capable o f con t inuous s t i m u l a t i o n or 
cont inuous discharge. Pers i s ten t ac t ion o f wha tever k i n d 
on a n e r v e - t e r m i n a t i o n o r the cu t end o f a nerve , does not 
produce a pers is tent effect on the connected nerve-centre , or 

on the connected pe r iphe ra l o rgan . 
Suppos ing the nerve s u p p l y i n g some muscle has been dis­

sected ou t and cut i n t w o ; t h e n , i f the exposed p a r t be sud­
den ly pressed the muscle w i l l sudden ly c o n t r a c t ; b u t ma in ­
tenance o f the pressure w i l l n o t cause maintenance o f the 
con t rac t ion . Or i f t h i s nerve is made p a r t o f an electric 
c i r c u i t , t h e n , at the m o m e n t o f c o m p l e t i n g the c i r c u i t , the 
muscle w i l l c o n t r a c t ; b u t i t s c o n t r a c t i o n is o n l y momen ta ry , 
and the subsequent cont inuance o f t h e c u r r e n t w o r k s no 
v i s ib le effect . T o keep u p muscu la r con t r ac t i on , i t is r equ i ­
site t o send t h r o u g h the nerve a q u i c k succession o f separate 
dis turbances . I f the nerve f o r m s p a r t o f an e lec t r ic c i r c u i t 
i n w h i c h there is an apparatus f o r b r e a k i n g a n d c o m p l e t i n g 
the c i r c u i t ; t hen , at each c o m p l e t i o n o f the c i r c u i t , the 
muscle contracts ; a n d w h e n the a l te rna te breaks a n d com­
plet ions f o l l o w one another v e r y r a p i d l y , t h e c o n t r a c t i o n of 
the muscle becomes p r a c t i c a l l y pers i s ten t . T h i s t r u t h is 
demonst rable b y expe r imen t o n a dead f r o g , a n d also b j 
exper iment o n the l i v i n g h u m a n subjec t . A m a n w h o 
grasps the t w o me ta l l i c cy l inders f o r m i n g t h e poles o f a 
magneto-e lec t r ic machine , cannot leave h o l d o f the cy l i nde r s 
when the i n t e r m i t t e n t c u r r e n t is passed t h r o u g h h i s a rms . 
The l i k e resu l t occurs w h e n the dis turbances are mechan ica l 
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instead of electric. If the cut end of a motor nerve is sub­
j e c t t o a r a p i d series o f taps , t h e musc le i t suppl ies is 

th rown, i n t o a state o f t e tanus . 
T h e f ac t t h a t the so-cal led n e r v e - c u r r e n t consists o f 

successive pulses, is one o f g r ea t s ign i f i cance . W e sha l l 
find hereaf te r t h a t i t has m a n y i m p o r t a n t corol la r ies . F o r 

the present i t w i l l suff ice t o observe h o w e n t i r e l y congruous 
i t is w i t h t h e hypothes i s o n w h i c h w e have thus f a r p r o ­
ceeded. I f a nervous d i s tu rbance t rave ls as a wave o f m o l e ­
cu la r c h a n g e — i f t h i s wave is such t h a t t h e molecules o f 
nerve-substance f a l l f r o m one o f t h e i r i somer ic states to t h e 

o t h e r ; t h e n , h a v i n g f a l l e n i n pass ing o n a n d i nc r ea s ing t h e 
pulse o r shock, t h e y r e m a i n incapable o f d o i n g a n y t h i n g 

more u n t i l t h e y have r e sumed t h e i r p rev ious i somer ic state. 
Hence t h e v e r y n a t u r e o f the process necessitates the i n t e r ­

m i t t e n t character o f nerve-ac t ion . 

§ 34. The transmission of a disturbance through a nerve 
takes an apprec iable t i m e . T h e ra te o f t r ansmiss ion , as 
measured b y Professor H e l m h o l t z , has been f o u n d t o v a r y 
f r o m abou t 28 ya rds per second t o 32 ya rds per second. 
D i f f e rence o f c o n s t i t u t i o n i s doubt less t h e cause o f t h i s 
v a r i a t i o n — a v a r i a t i o n to w h i c h is due t h a t i n d i v i d u a l pecu­
l i a r i t y r ecogn ized b y as t ronomers i n w h a t t h e y c a l l " t he 

personal equa t i on . " 
Th i s p e c u l i a r i t y a f fords y e t another c o n f i r m a t i o n o f the 

be l ie f t ha t a nervous discharge is a wave o f i somer ic t rans­
f o r m a t i o n . I f t h e d i s tu rbance p r o p a g a t e d t h r o u g h any 
series o f molecules is one t h a t does n o t p e r m a n e n t l y change 

t h e i r r e l a t ive p o s i t i o n s ; t h e n the t r ans fe r o f the d i s tu rbance 
m a y be excessively r a p i d , because the a m o u n t o f molecu la r 
m o m e n t u m to be genera ted is excessively m i n u t e . B u t i f t he 
molecules have t o be t ransposed—if , as i n i somer ic t r ans fo r ­

m a t i o n , the components o f each c o m p o u n d molecule have t h e i r 
r e l a t i ve pos i t ions a l t e r e d ; t h e n the q u a n t i t y o f molecu la r 

m o m e n t u m genera ted m u s t be c o m p a r a t i v e l y v e r y l a r g e ; 
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and as the genesis o f th i s m o m e n t u m takes place i n ead 
molecule before the n e x t is affected, the t r ans fe r o f t b 
dis turbance mus t be g r e a t l y r e t a rded .* 

* Perhaps too much has already been said respecting the nature o 
nerve-action. But before finally leaving the subject, I must add som< 
important illustrative facts that have come to my knowledge whil 
writing this chapter. They are contained in a paper by Mr. Gore, publishet 
in the Transactions of the Royal Society for 1858, describing the allotropi 
changes undergone by electro-deposited antimony. Antimony so depo 
sited assumes, according to the conditions, two forms—a dark, amorphous 
or unstable form ; and a grey, crystalline, or stable form. When a mass o 
the amorphous antimony is disturbed at one end, there begins a changi 
into the crystalline antimony, which spreads almost instantly throughout 
the whole mass, with great evolution of heat. A slight tap with a hare 
substance suffices to initiate this transformation. Touching one of th( 
angles with a hot body equally produces the effect. And i t is also 
produced by an electric spark. A temperature below that of boiling 
water sufficed to cause the change ; and Mr. Gore found that in proportion 
as the whole mass was raised towards this temperature, the metamorphosis, 
more easily set up, travelled with greater rapidity. When a copper wire 
was coated with a film of this amorphous antimony, the allotropic change 
progressed along i t at a rate varying from 12 to 30 feet in a minute. 
Absorption of the evolved heat by the copper wire, was found to be the 
cause of retardation when the change advanced slowly ; whence i t follows 
that were none of the disengaged heat allowed to escape, the wave of 
change would travel much faster. A further significant fact is that 
when this transformation was propagated through some amorphous anti­
mony that had been previously reduced to powder, part of i t waa 
oxidized—the disturbance caused by the allotropic change initiated chemical 
change, in parts of the substance that were favourably circumstanced for 
chemical change. See then the parallelism. We have the transformation 
set up indifferently, as in nerve, by mechanical force, heat, electricity. 
We have i t facilitated, as in nerve, by raised temperature. We have it 
travelling from end to end of a mass with a velocity which, though far less 
than that of the nerve-wave, is still considerable. And we have allotropic 
change initiating chemical change, just as we concluded that isomeric 
change in a nerve-fibre sets up chemical change in a nerve-vesicle. Let 
me not omit an interpretation of nerve-structure, which is suggested by 
Mr. Gore's experience that the transmission of the allotropic change is 
rapid in proportion as the evolved heat is retained. I n developed animals, 
nerve-fibres are surrounded by sheaths of medullary matter ; and we saw 
reasons for concluding that this medullary matter is an insulator. Now 
it has recently been discovered that white or fibrous nerve-tissue ia 
chemically distinguished from grey or vesicular nerve-tissue, by the 
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§ 35 . A l l i e d w i t h the f a c t t h a t a ne rve -d i s tu rbance takes 
an appreciable t i m e t o t r a v e l f r o m p e r i p h e r y t o cen t re or 

f r o m centre t o p e r i p h e r y , is t h e f a c t t h a t the e f fec t p r o d u c e d 

presence in large quantity of a substance called protagon; and this sub­
stance proves to be of excessively complex composition—has a molecule 
more highly compounded than any other known molecule. But in pro­
portion as molecules become complex and large, the masses formed of 
them become bad conductors of molecular motion. I t is inferable, then, 
that the essential nerve-fibre is imbedded in a substance especially distin­
guished by inability to absorb the molecular motion disengaged during the 
isomeric change of the nerve-fibre. 

I have hitherto passed over without remark, the hypothesis at one time 
current, and still surviving in some minds, that the nervous force is either 
electricity or some form of force allied to it . In addition to the many 
foregoing reasons for adopting another hypothesis, i t may be well to set 
down here the reasons for rejecting this. The highest rate of the nervous 
discharge is some 32 yards per second. The electric discharge travels at 
the rate of 280,000 miles per second. The one velocity is thus nearly 
16,000,000 times the other. That a force allied to the electric should have 
a velocity so enormously different, seems very unlikely. Again, an electric 
current, so long as its source is unexhausted and the circuit unbroken, 
is a continuous current; but the nerve-current is not continuous. Hence 
if the nerve-force is of a kind allied to the electric, its mode of alliance is 
quite exceptional; for the other allied forces, heat, light, and magnetism, 
are not intermittent. Once more, nervous transmission is facilitated by 
heat; whereas heat is an obstacle to electric transmission, and diminishes 
or destroys magnetic action. The fact is that but for the accidental 
observation of Galvani, the suspicion that the nerve-force is electric or 
quasi-electric, would probably never have been entertained ; and i t should 
have been abandoned as soon as i t was found that other disturbing agents, 
physical and chemical, work just the same effects. The conception has, 
indeed, been kept alive by the discovery that electricity is generated by 
certain fishes. But the supposed support is wholly imaginary. I f because 
the Torpedo evolves electricity by the help of nerves ramifying through its 
electric organ, i t is inferred that the nerve-force is electricity ; i t may in 
like manner be inferred that the nerve-force is sensible motion, because i t 
generates sensible motion in muscles. But, i t may be asked, do not the 
experiments of Du Bois-Reymond yield support to the hypothesis ? A 
very doubtful support I think. The phenomena he describes may well 
be merely incidental accompaniments of actions that are in themselves 
neither electric nor quasi-electric. The truth that both molar and 
molecular changes in the distribution of matter habitually destroy the 
electric equilibrium, would be a sufficient general justification for thia 
belief. "3ut there is a special justification. Direct proof exists that the 

5 
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a t the centre or a t the p e r i p h e r y lasts an appreciable 
t i m e . T h a t muscula r con t r ac t i on is con t inuous t h o u g h the 
s t imulus is i n t e r m i t t e n t , goes t o show t h i s . T h e genesis 
o f molecular m o d i f i c a t i o n i n musc le b y t h e mo lecu l a r m o d i -
fication i n the nerve-f ibres p e r m e a t i n g i t , has a du ra t i on 
t h a t b r idges the i n t e r v a l be tween each pulse o f s t imulus 
a n d the n e x t . W e have no d i r e c t p r o o f t h a t a l i k e con . 
t i n u i t y o f state resul ts f r o m the successive waves propa­
ga t ed t o a ne rve -cen t re ; f o r the act ions o f w h i c h nerve-
centres are the seats are n o t o b j e c t i v e l y pe rcep t ib l e . B u t 
we shal l p resen t ly find abundan t i n d i r e c t p r o o f t h a t these 

changes also last f o r measurable per iods . 
T h i s genera l t r u t h , l i k e i t s predecessor, m a y be regarded 

as a co ro l l a ry f r o m w h a t has gone be fo re . T h e t ransforma­
t ions classed as chemica l t a k e t i m e , equa l ly w i t h those 
classed as i somer ic . I t is t r u e t h a t explos ions due to 
chemica l ac t i on are w h a t w e c a l l ins tantaneous (a descrip­
t i o n o f t h e m w h i c h is n o t , however , s c i en t i f i c a l l y accurate ; 
as m a y be perce ived w h e n the m a t t e r e x p l o d e d is o f con-

particular kind of molecular change we have supposed to take place in 
nerve, and in muscle, is adequate to produce the phenomena observed by 
Du Bois-Reymond. Mr. Gore found that if a copper-wire, coated with 
amorphous antimony, formed part of an electric circuit, i t happened that 
whenever the allotropic change propagated along the antimony stopped, the 
galvanometer-needle was deflected. Now, since during the maintenance of 
a muscular contraction, nerve-pulses are continually arriving and ceasing, 
and the muscular fibres (never all iu action together) are at every instant 
some of them contracting and some relaxing, i t follows that there wi l l be a 
succession of stoppages of isomeric changes. Consequently there wi l l be a 
maintenance of deflection in the galvanometer if a contracted muscle forms 
part of the electric circuit. 

[Since this note has been in type, I have referred to the lecture deliverec 
by M. Du Bois-Reymond at the Royal Institution on Apr i l 13, 1866 
" On the Time required for the Transmission of Volition and Sensation 
through the Nerves," for the purpose of verifying one of the statement 
above made ; and I find that at the close of this lecture he goes a long wa; 
towards abandoning his hypothesis. Though he says " i t would be rash, a 
the matter stands, entirely to dismiss the notion of electricity being con 
cerned;" and though he sketches out a theory of nerve-composition auch a 
makes i t conceivable that an electric disturbance might travel along a nerv 
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siderable b u l k ) . B u t explosions occur o n l y i n tbose excep­
t i o n a l cases where the e lements concerned are e i ther , as i n 
d e t o n a t i n g compounds , d i s t r i b u t e d a m o n g one another 
molecu la r ly , or, as i n g u n p o w d e r , w i t h m i n u t e i n t i m a c y . 

I n o r d i n a r y cases, whe re sensible masses o f t h e elements 
concerned are e x t e r n a l to one another , t he chemica l act ions , 

l i m i t e d t o the surfaces o f con tac t , p roceed w i t h compara ­
t i v e slowness. N o w the g r a n u l a r p r o t o p l a s m c o n t a i n e d 
i n a n d a r o u n d nerve-vesicles, f o r m s , w i t h i t s p e r m e a t i n g 

l i q u i d s a n d the b l o o d i n adjacent capi l lar ies , a mass o f 
w h i c h the components are b u t i m p e r f e c t l y i n t e r f u s e d ; a n d 
therefore a chemica l change cannot pass t h r o u g h i t i n ­
s t an t ly . Hence be tween the r ecep t ion o f a pulse o f mole ­
cular m o t i o n b y a nerve-cent re , a n d the emiss ion o f a g u s h 

o f molecular m o t i o n , or d ischarge , some l i t t l e t i m e m u s t 
elapse. 

§ 36. If a nerve-centre that receives a stimulus through 

an i n c o m i n g nerve, undergoes a chemica l change a n d sends 

at the observed rate (basing this, however, on the gratuitous assump­
tion that the molecules of nerve-matter have north and south poles) ; yet 
he admits that much evidence points another way. He says that " t o 
identify i t (the nervous agent) with the electric current as i t circulates in a 
telegraph-wire must appear hopeless, even if a circuit, such as would be 
necessary for the supposed nerve current to circulate in, were anatomically 
demonstrated. Thus to the other arguments against this view of the 
nervous agent—lhat the resistance of the nerve-tubes would be far too 
great for any battery to send an available current through them—that the 
physiological insulation of the nerve-tubes from each other would be im­
possible to explain—that the effect of ligature or of cutting the nerve and 
causing its ends to meet again, would be equally obscure—to these argu­
ments, unanswerable as they are in themselves, the reŝ  irches sketched in 
this lecture have added corroborative evidence of the highest order. What 
we have termed the nervous agent, if we look upon its very small velocity, 
in all probability is some internal motion, perhaps even some chemical 
change, of the substance itself contained in the nerve-tubes, spreading along 
the tubes, according to the speaker's experiments, both ways from any 
point where the equilibrium has been disturbed; being capable of an 
almost infinite number of variations or gradations, and of so peculiar a 
character as to require the unimpaired condition of the nervous structure."] 
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a discharge a l o n g o u t - g o i n g nerves, i t t h e r e u p o n becomes 
less capable o f e m i t t i n g such discharges i n response t o such 
s t i m u l i . T h e q u a n t i t y o f molecu la r m o t i o n l o c k e d u p i n a 
nerve-centre , is measured b y the con t a ined q u a n t i t y of 
unstable n e r v e - m a t t e r ; a n d decompos i t i on o f t h a t p a r t of 
the unstable ne rve -ma t t e r w h i c h was m o s t f a v o u r a b l y 
placed f o r b e i n g acted on , leaves n o t o n l y a d imin i shed 
q u a n t i t y b u t a q u a n t i t y t h a t is less f a v o u r a b l y p laced fo r 
b e i n g acted on—leaves, the re fo re , a decreased readiness to 
undergo change w h e n d i s t u r b e d , as w e l l as a decreased 
s tock o f molecular m o t i o n t o be l i b e r a t e d . Consequently, 
o ther t h i n g s r e m a i n i n g the same, every e x c i t a t i o n o f a 
nerve-centre reduces, f o r a t i m e , i t s i m p r e s s i b i l i t y a n d i t s 
energy . 

Th i s t e m p o r a r y enfeeblement o f a nerve-cent re , when 
caused b y modera te ac t ion , is inconspicuous . T h e dis inte­
g r a t e d mass q u i c k l y re - in tegra tes i t s e l f f r o m t h e mater ia ls 
b r o u g h t b y the b l o o d . B u t i f t h e s t i m u l a t i o n a n d con­
sequent discharge are v i o l e n t , o r i f s t imu la t i ons a n d dis­
charges are repeated v e r y r a p i d l y , t h e n r e p a i r f a l l s so f a r i n 
arrear o f waste t h a t p a r t i a l o r e n t i r e i n c a p a c i t y o f -the 
nerve-centre resul t s . A l l i t s uns tab le substance w i t h i n 
easy reach o f i n - c o m i n g d i s tu rbances has been decomposed; 
l e a v i n g such p a r t o n l y o f i t s uns tab le substance as is most 
r emoved f r o m dis turbances , a n d can be a f f ec t ed o n l y by 
excessive ones. A w e l l - k n o w n e x p e r i m e n t o n t h e vaso­
m o t o r sys tem o f a f r o g , m a y be c i t e d i n i l l u s t r a t i o n . I f a 

f r o g ' s f o o t be p laced u n d e r a microscope , a n d so ad jus t ed 
t h a t the ar ter ies r a m i f y i n g t h r o u g h t h e t r a n s p a r e n t m e m ­
brane be tween t h e toes are b r o u g h t i n t o v i e w , t h e n , i f a 
p o w e r f u l i r r i t a n t be a p p l i e d t o t h i s m e m b r a n e , t h e first re­
su l t observed is t h a t these ar ter ies are v i o l e n t l y c o n s t r i c t e d 
—the s t r o n g impress ion conveyed t o t h e va so -mo to r centres 
there l ibera tes an excessive d ischarge a l o n g t h e fibres 
s u p p l y i n g these ar ter ies , caus ing spasmodic c o n t r a c t i o n s o f 
t he i r muscu la r coats. T h e second r e s u l t is t h a t these 
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arteries dilate : losing their normal contractility they 
become d i s t ended w i t h b l o o d , a n d t h e p a r t i s , as w e say, 

congested. T h a t t h i s i s due t o e x t r e m e p r o s t r a t i o n o r t e m ­
p o r a r y paralysis o f t h e vaso -moto r cen t re , has been c lea r ly 
p r o v e d ; f o r i f t h e n e r v e - t r u n k c o n t a i n i n g t h e vaso-motor 
fibres be dissected o u t a n d a r t i f i c i a l l y i r r i t a t e d , t he d i l a t e d 
arteries i n s t a n t l y c o n t r a c t . H o w a nerve-cent re m a y be 
p ros t r a t ed b y a r a p i d succession o f modera te s t i m u l i a n d 

discharges, ins tead o f b y one v i o l e n t s t i m u l u s a n d d ischarge , 
is s h o w n b y the f a m i l i a r e f fec t o f f r i c t i o n o n the h u m a n s k i n . 
A s ingle modera te r u b causes o n l y a s l i g h t r e f l e x a c t i o n on 
i t s vessels, a n d leaves t h e vaso -moto r appara tus ready t o 
act a f resh w i t h no appa ren t d i m i n u t i o n o f power . B u t a 
series o f r u b s is f o l l o w e d b y t e m p o r a r y conges t ion o f t h e 
vessels : i t is some l i t t l e t i m e be fo re t h e vaso-motor cent re 
regains i t s f u l l c o n t r o l over t h e m . A n d i f t h e s k i n be 
con t i nuous ly chafed , t h e excessive waste a n d d e b i l i t y o f 
the vaso-motor cent re e n t a i l t h a t e n d u r i n g redness ca l led 
conges t ion . Those pa r t s o f t h e ne rvous sys tem con­
cerned i n muscu la r a c t i on , d a i l y i l l u s t r a t e t h e same genera l 
r e l a t i o n . F a t i g u e i s a s tate i n w h i c h t h e a b i l i t y t o generate 
m o t i o n has been g r e a t l y d i m i n i s h e d b y l o n g - c o n t i n u e d 
genesis o f m o t i o n ; a n d eve ry t i r e d horse shows, b y t h e 
s m a l l response he makes to a c u t o f the w h i p , t h a t a more 
v i o l e n t i m p u l s e m u s t be p r o p a g a t e d t o t h e nerve-centres t o 
cause the o r d i n a r y e v o l u t i o n o f ne rvous ene rgy . 

I r r e g u l a r i t i e s i n the m a n i f e s t a t i o n o f t h i s t r u t h , are due t o 
t ha t en t ang lemen t o f the cond i t ions w h i c h was i n d i c a t e d a t 
t h e close o f t h e las t chapter . I t f r e q u e n t l y happens, f o r 
instance, t h a t a f t e r p e r f o r m i n g i t s f u n c t i o n f o r some t i m e , 
a nerve-cent re responds t o the demands o n i t be t te r t h a n at 
first—a f ac t a p p a r e n t l y a t var iance w i t h the f o r e g o i n g con­
c l u s i o n . B u t t h i s conc lus ion supposes a l l the c i rcumstances 
t o have r ema ined t h e same; a n d i n such cases t h e y have n o t 
r e m a i n e d the same. T h e r e has been an e x a l t a t i o n o f t h e 

hear t ' s a c t ion , o r a l oca l increase i n the q u a n t i t y o f b l o o d , or 
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a more r a p i d aerat ion o f b lood , or a l l o f tbese. W h e n every 
appliance w h i c h f u r t h e r s the d i s i n t e g r a t i o n a n d re - in teg ra ­
t i o n o f a nerve-centre , has been b r o u g h t i n t o f u l l p l ay , b o t h 
waste and repa i r go o n f a s t e r ; a n d there r e su l t greater 
i m p r e s s i b i l i t y and energy t h a n w h e n the p rev ious ly -unused 
centre conta ined b u t l i t t l e b lood l a n g u i d l y c i r c u l a t i n g . 

§ 37. Were Life uniform in its rate—were terrestrial con­
d i t ions such t ha t actions o f a l l k i n d s c o u l d be p e r f o r m e d as 
read i ly at one t i m e as a t another , r epa i r a n d waste o f a l l 
organs, i n c l u d i n g nervous organs, w o u l d have to keep an ap­
p rox ima te ly - even pace, one w i t h the o ther . B u t the al terna­
t i o n o f day and n i g h t entai ls an a l t e r n a t i o n o f grea ter and less 
f a c i l i t y f o r act ions ; a n d there has r e su l t ed i n organisms an 
adapted a l t e rna t i on i n the r e l a t ive rates o f waste a n d repair . 
The adap ta t ion is m a n i f e s t l y due to s u r v i v a l o f the fittest. 
A n an ima l so cons t i t u t ed t h a t waste a n d r epa i r were balanced 
f r o m m o m e n t to m o m e n t t h r o u g h o u t the t w e n t y - f o u r hours, 
w o u l d , o ther t h i n g s equal , be overcome b y an enemy or 
compe t i to r t ha t c o u l d evolve grea ter ene rgy d u r i n g the 
hours w h e n l i g h t fac i l i t a tes ac t ion , a t t he expense o f be ing 
less energet ic d u r i n g the hours o f darkness a n d concealment. 
Hence there has necessarily es tabl ished i t s e l f t h a t r h y t h m i c a l 
v a r i a t i o n i n nervous a c t i v i t y , w h i c h w e see i n sleep and 
w a k i n g . L e t us observe h o w these are i n t e r p r e table , the 
one as a state o f the nervous centres i n w h i c h waste has go t 
cons iderably i n excess o f repa i r , a n d the o the r as a state i n 
w h i c h repa i r has made u p f o r p rev ious excess o f was te . 

C o n f i n i n g ourselves to persons whose f u n c t i o n a l r h y t h m s 
have n o t been deranged b y undue exc i t ement s , w e see t h a t 
a f t e r some s ix teen or e igh teen hours o f sus ta ined impres s i ­
b i l i t y and energy, there is a d i m i n i s h e d readiness t o r e spond 
to s t i m u l i t h a t f a l l o n the eyes, ears, a n d surface o f t h e b o d y 
at l a r g e ; and p resen t ly t h i s becomes so p r o n o u n c e d t h a t 
l o u d sounds a n d the i r r i t a t i o n s p r o d u c e d b y s t r a i n e d a t t i ­
tudes, f a i l t o evoke movements . W h e n g r ea t e x e r t i o n has 
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been gone t h r o u g h , o r w h e n p rev ious i n t e r v a l s ot sleep 
have been o m i t t e d , t h e decrease o f i m p r e s s i b i l i t y i s such 
t h a t t i c k l i n g t h e n o s t r i l s o r p i n c h i n g the s k i n does n o t h i n g 
more t h a n cause, perhaps, a r e f l e x s ta r t . T h i s change, so 
m a r k e d a n d o f t e n so r a p i d l y establ ished, seems grea te r t h a n 
the a l l eged cause can p r o d u c e ; b u t i t is f u l l y accounted f o r 
w h e n w e i n c l u d e an i n d i r e c t e f fec t o f t h i s cause. T h e waste 
o f t he nerve-centres h a v i n g become such t h a t t h e s t i m u l i 
rece ived f r o m the e x t e r n a l w o r l d no l o n g e r suff ice t o c a l l 
f o r t h f r o m t h e m adequate discharges, there resu l t s a d i ­
m i n i s h e d i m p u l s e t o those i n t e r n a l organs w h i c h subserve 
nervous a c t i v i t y , i n c l u d i n g , m o r e especial ly, t h e hear t . 
Consequen t ly t h e nerve-centres , a l ready w o r k i n g f eeb ly , 
are supp l i ed w i t h less b l o o d a n d b e g i n to w o r k more f e e b l y — 
respond s t i l l less t o impress ions , a n d d ischarge s t i l l less t o 
the hear t . A n d so the t w o act a n d re-act u n t i l the re is 
reached th i s state o f p r o f o u n d u n i m p r e s s i b i l i t y a n d i n a c t i v i t y . 

B e t w e e n t h i s state a n d t h e w a k i n g state, t h e essential 
d i s t i n c t i o n is a g rea t r e d u c t i o n o f waste . C e r t a i n l y i n some 
nervous centres a n d p r o b a b l y i n a l l , waste does n o t abso­
l u t e l y cease: t he re con t inue those emissions o f fo rce w h i c h 
keep u p the v i t a l processes ; a n d i t i s , I t h i n k , u n l i k e l y t h a t 
there is ever an en t i r e s toppage o f those changes w h i c h t a k e 
place i n t h e h ighes t centres. B u t the ra te o f waste f a l l s so 
l o w t h a t the ra te o f r epa i r exceeds i t . I t is n o t t h a t d u r i n g 
the p e r i o d o f a c t i v i t y waste goes o n w i t h o u t r epa i r , w h i l e 
d u r i n g the p e r i o d o f i n a c t i v i t y r epa i r goes o n w i t h o u t w a s t e ; 
f o r the t w o always go o n toge the r . V e r y p o s s i b l y — p r o b a b l y 
even—repai r is as r a p i d d u r i n g the day as d u r i n g the n i g h t : 
perhaps even m o r e r a p i d ; f o r the b l o o d is o n t h e average 

r i che r a n d ci rculates fas ter . B u t d u r i n g t h e day the loss is 
g rea te r t h a n the g a i n , whereas d u r i n g t h e n i g h t the g a i n is 
d i m i n i s h e d b y scarcely any loss. H e n c e resu l t s accumula­
t i o n : the re is a r e s t o r a t i o n o f the nerve- t issue t o i t s state o f 
i n t e g r i t y . 

I n t h e course o f some hour s t h i s r e s t o r a t i o n beg ins t o 
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show i t s effects i n r e t u r n i n g i m p r e s s i b i l i t y . W h i l e i n 
sleepiness we see a decreasing readiness t o r e spond t o ex­
t e r n a l s t i m u l i , t he approach to a w a k i n g state is character­
i zed b y an increas ing readiness to r e spond to e x t e r n a l s t i m u l i . 
T h r o u g h o u t t h e p e r i o d o f quiescence t h e a f fe ren t nerves 
r e m a i n subject t o i n c i d e n t forces. T h e pressure o f the body 
o n the bed affects some o f t h e m , a n d others are a f fec ted b y 
the t o u c b o f the bed-clothes ; degrees o f heat a l i t t l e above 
o r be low the average, act o n others ; a n d y e t o thers receive 
sonorous v i b r a t i o n s cons tan t ly o c c u r r i n g . B u t whereas 
sleep resul ts because the centres w o r n b y a c t i o n become 
less a n d less sensi t ive t o these s t i m u l i , w a k i n g results 
because the centres r e p a i r e d d u r i n g res t become more and 
more sensi t ive t o t h e m . T h e s t ra ins o f muscles a n d l i g a ­
ments w h i c h d u r i n g the first p a r t o f the n i g h t f a i l t o cause 
changes o f a t t i t u d e , cause sucb changes t owards m o r n ­
i n g . T h e a m o u n t o f l i g h t t h a t t raverses t h e eye-l ids pre­
sen t ly suffices to ca l l f o r t h m o v e m e n t s . Some s l i g h t noise 
w h i c h , hours before , w o u l d have h a d no ef fec t , n o w produces 
a s ta r t . E v e n i n the absence o f e x t e r n a l s t i m u l i (which , 
however , can never be absent) there are t h e s t i m u l i f r o m the 
viscera, a n d especially f r o m t h e a l i m e n t a r y c a n a l : a n empty 
s tomach even tua l ly sends t o the cerebro-sp ina l system 
enough d i s tu rbance to e n d the quiescent s tate. T h e longer 
r epa i r goes o n unopposed b y apprec iable was te , t h e greater 
m u s t become the i n s t a b i l i t y o f the nerve-cent res , a n d the 
grea ter t h e i r readiness t o a c t ; so t h a t the re m u s t a t l e n g t h 
come a t i m e w h e n the s l igh tes t impress ions w i l l produce 
mo t ions . Such impress ions , however s l i g h t , are necessary 
antecedents. T h e r e - i n t e g r a t e d nerve-centres do n o t resume 
t h e i r a c t i v i t y u n t i l an i m p u l s e a r r i v i n g f r o m t h e p e r i p h e r y 
ove r th rows some o f t h e i r molecules . E v i d e n c e o f t h i s is 
f u r n i s h e d t o mos t every m o r n i n g . O n a w a k e n i n g f r o m 
r e f r e s h i n g sleep, there c o m m o n l y occurs a n i n v o l u n t a r y 
s t r e t c h i n g o f the muscles o f the w h o l e b o d y ; s h o w i n g an 
immense u n d i r e c t e d m o t o r d ischarge . B u t t h i s is n o t the 
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i n i t i a l f ac t . N o one awakes t o find h i m s e l f t h e n a n d there 
s t r e t c h i n g ; w h i c h m i g h t happen were t h e d i scharge spon­
taneous. I t comes a f t e r those s t ronge r d is turbances t h a t 

are p ropaga ted t o the centres, as soon as some s l i g h t d i s t u r ­
bance has l e d to the s l i g h t movemen t s t h a t accompany 
w a k i n g . A t r i f l i n g sound causes o p e n i n g o f the eyes a n d 

a t u r n o f the head. T h e r e u p o n f o l l o w v i v i d impress ions 
t h r o u g h the eyes, t h r o u g h the s k i n t h a t r u b s aga ins t t h e 
bed-clothes, a n d t h r o u g h the muscles t h a t set u p the 
movements . A n d a r e l a t i v e l y - l a r g e aggrega te o f s t i m u l i 

b e i n g sent f r o m the p e r i p h e r y , the re resul ts t h i s r e l a t i v e l y 
large gush o f m o t o r exc i t emen t . 

O n p u r s u i n g the a r g u m e n t w e m a y u n d e r s t a n d w h y the 

energies con t inue t o r ise f o r some t i m e a f t e r a w a k i n g . 
W e saw t h a t w h e n once sleepiness has commenced , i t 
increases because i n p r o p o r t i o n as the nervous centres f a i l 
i n t he i r discharges, the hear t , l o s i n g p a r t o f i t s s t imu lus , 

begins to flag, a n d t h a t the flagging o f the hea r t leads to a 

greater inertness o f t h e nerve-centres , w h i c h re-acts as 

before. Conversely , i t w i l l here be man i f e s t t h a t w h e n the 
nerve-centres, r epa i red b y sleep, become aga in r eady fo r 
d i scha rg ing w i t h v i g o u r , the re t ake place an a c t i o n a n d re ­
ac t ion w h i c h have the opposite effect . The pu lsa t ions o n a w a k ­
i n g are compara t ive ly feeble. A s soon as s t i m u l i b e g i n t o be 

received t h r o u g h the sensory organs, a n d the discharges of 
the nerve-centres are renewed, the hea r t comes i n f o r i t s share 
o f these and acts more v i g o r o u s l y . B y so d o i n g i t suppl ies 
the nerve-centres w i t h more b l o o d i n q u i c k e r gushes. A 
greater nervous discharge is t h e r e b y made possible , w h i c h 
aga in , a m o n g o ther resul t s , exal t s the hear t ' s a c t i o n . A n d 
so the m u t u a l a i d goes o n : t h e grea tes t ne rvous v i g o u r 
b e i n g reached w h e n the vascular a c t i v i t y has been s t i l l 
f u r t h e r raised b y a mea l , a n d t h e b l o o d has been en r i ched 
by t h e absorbed mater ia l s . 

§38. As implied by much that has gone before, and as 
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especially i m p l i e d b y tbe last sect ion, nervous s t i m u l a t i o n 
and nervous discbarge have always b o t b special a n d genera l 
resul ts . B e y o n d tbe p r i m a r y a n d de f in i t e effect w r o u g h t on 
a p a r t i c u l a r p a r t b y a p a r t i c u l a r impress ion , there are i n 
every case secondary a n d i n d e f i n i t e effects d i f f u s e d t h r o u g h the 
whole nervous system, a n d b y i t t h r o u g h the b o d y at large. 

I t was p o i n t e d ou t (§§ 10 ,11 ) t ha t the s imples t nerve-centre 
puts i n r e l a t i o n n o t a f fe ren t a n d e f fe ren t fibres a l o n e ; b u t 
tha t t h r o u g h o ther fibres, commissura l a n d cen t r ipe t a l , con­
nections are made be tween i t a n d o ther nerve-centres o f the 
same grade a n d o f a h i g h e r g rade . F u r t h e r , w e saw tha t 
w h e n such a nerve-cent re is e x c i t e d t h r o u g h a n afferent 
nerve, the d isengaged molecu la r m o t i o n does n o t escape 
w h o l l y a long one or more ef ferent n e r v e s ; b u t t h a t p a r t of 
i t , p ropaga ted t o h i g h e r centres, the re sets u p supplemen­
t a r y changes. The d i f f u s i o n does n o t s top here—remoter 
par t s are r eached ; a n d thus the d i s tu rbance o f a single 
nerve- f ib re , i f a t a l l considerable, reverberates t h r o u g h o u t 
the en t i re nervous system, a n d affects a l l t he f u n c t i o n s con­
t r o l l e d b y i t . D i g g i n g a p i n i n t o t h e f o o t m a y cause a con­
vuls ive c o n t r a c t i o n n o t o f the leg-muscles o n l y , b u t of 
m a n y o ther muscles t h r o u g h o u t t h e b o d y . A t the same 
t i m e i t m a y a l te r the ra te o f p u l s a t i o n , a n d send waves o f 
c o n s t r i c t i o n a l o n g the a r te r ies . T h e e x c r e t i n g s t ructures 
o f the s k i n m a y be so a f fec ted t h a t a b u r s t o f pe r sp i r a t i on 
r e su l t s ; a n d the act ions g o i n g o n t h r o u g h o u t t h e a l imen ta ry 
canal may be deranged. Such reverbera t ions , w h i c h become 
conspicuous w h e n the d is turbances are dec ided , t a k e place 
also w h e n they are s l i g h t . A m o r e v i v i d l i g h t , causing 
as i t does s t ronger pulses o f change t h r o u g h t h e o p t i c nerve, 
increases the ra te o f r e s p i r a t i o n ; a n d doubt less t h e o ther 
v i t a l f u n c t i o n s are s imul taneous ly exa l t ed . So t h a t each 
nervous impress ion , b e y o n d a d i r e c t response i n t h e shape 
o f increased ac t i on f r o m one or m o r e organs , calls f o r t h an 
i nd i r ec t response i n the shape o f increased a c t i o n o f the 
o rgan i sm as a w h o l e . 
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R e m e m b e r i n g t b a t every i n s t a n t t b e d i s tu rbance t b u s 
ecbo ing t h r o u g h o u t a l l passages o f the nervous sys tem is 
n o t so l i t a ry , b u t t h a t the re are m a n y such dis turbances , here 
a r i s i n g f r o m pressure there f r o m t o u c h , i n t h i s place p r o ­
duced b y sound a n d i n t h a t b y l i g h t , a t one p a r t b y 
muscu la r s t r a i n a n d a t ano the r b y heat o r c o l d ; i t w i l l be 
m a n i f e s t t h a t , besides the f e w d i s t i n c t waves o f nervous 
change w o r k i n g t h e i r d i s t i n c t effects , there are m u l t i t u d i n o u s 
i n d i s t i n c t waves, secondary a n d t e r t i a r y , t r a v e l H n g i n a l l 
d i r ec t ions w o r k i n g t h e i r i n d i s t i n c t effects . 

§ 39. Since such reflected and re-reflected disturbances 
everywhere ac t as s t i m u l i , w e m u s t r e g a r d the en t i r e 
nervous sys t em as a t a l l t imes d i s c h a r g i n g i t se l f . T h e 
unstable molecules o f i t s centres, exposed to t h i s confused 
reve rbe ra t ion , are l i ab l e t o be decomposed wherever a 
concurrence o f s m a l l waves makes the loca l a g i t a t i o n con­
siderable ; a n d t h e molecu la r m o t i o n t h e r e u p o n disengaged, 
adds t o t h e c e n t r i f u g a l g u s h p e r p e t u a l l y g o i n g o n . R i g h t l y 
t o conceive nervous a c t i o n t h e n , we m u s t t h i n k o f the con­
spicuous emissions o f force f r o m pa r t s o f the nervous 
sys tem t h a t are s t r o n g l y d i s t u r b e d , as s t a n d i n g ou t f r o m 
a vague b a c k - g r o u n d o f inconspicuous emissions f r o m the 
w h o l e nervous system, w h i c h is s l i g h t l y d i s t u r b e d . 

T o th i s genera l nervous d i s tu rbance w i t h i t s consequent 
genera l discharge, is p r o b a b l y due a ce r t a in genera l ac t ion 
o f the m o t o r organs . N o muscles are ever i n a state o f 
absolute res t . W h a t w e d i s t i n g u i s h as muscu la r m o t i o n 
is p r o d u c e d b y the g rea te r c o n t r a c t i o n o f some muscles t h a n 
o f o thers . T h e others , however , are a l l s l i g h t l y c o n t r a c t e d ; 
a n d w o u l d several ly p roduce m o t i o n were t h e y n o t balanced 
o r out -ba lanced b y t h e i r a n t a g o n i s t muscles . T h i s per­
v a d i n g a c t i v i t y o f t h e muscles is ca l led t h e i r t on i c state. 
A n d w h i l e we r e g a r d p a r t i c u l a r con t rac t ions as the resul ts 

o f p a r t i c u l a r nervous d ischarges , we have g o o d reasons f o r 
c o n c l u d i n g t h a t t h i s u n i v e r s a l c o n t r a c t i o n is the resu l t 
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o f the universal nervous discharge. H e r e are a f e w of 
t h e m . Sleep, as above exp la ined , i m p l i e s d i m i ­
n ished nervous discharge, special a n d genera l . A d i m i ­
n u t i o n o f the genera l discharge o u g h t , t h e n , t o be shown 
i n a decrease o f the t o n i c con t r ac t i on . I t is so shown. 
F a l l i n g asleep is accompanied b y muscu la r r e l a x a t i o n : 
t h o u g h p r e v i o u s l y the a t t i t u d e was such t h a t no effor t 
seemed requis i t e t o m a i n t a i n i t ; y e t t h a t there was 
some muscu la r s t r a in , a n d t h a t i t has suddenly become 
less, is p r o v e d b y the s l i d i n g d o w n o f a l i m b , or of 
the head, t o a more stable p o s i t i o n . Cer ta in dis­
orders, as palsy, y i e l d f u r t h e r p roo f . T h e f lexors and 
extensors w h i c h , w h e n d u l y con t rac ted , serve b y their 
balanced an tagon ism to h o l d a l i m b steady, cease to do this 
w h e n the genera l nervous discharge is n o t g rea t enough to 
keep t h e m a n d a l l o ther muscles b raced u p : i n defaul t of 
suf f ic ien t s t imulus f o r b o t h , n o w one set a n d n o w the other 
fa i l s t o p u t the due check o n i t s opponen t . T h a t such 
shak ings are so caused, w e see c lear ly i n persons deb i l i t a ted 
b y o v e r - s t i m u l a t i o n ; f o r i n t h e m t h i s s y m p t o m m a y be 
t e m p o r a r i l y m i t i g a t e d , or a lmost cured , b y t e m p o r a r i l y i n ­
creasing the genera l nervous d ischarge . T h e d r u n k a r d who 
ear ly i n t h e day cannot l i f t h is glass w i t h o u t s p i l l i n g the 
contents , is able to do th i s a f t e r h is b r a i n has been exci ted 
b y the usua l doses o f a lcohol . 

O f course i t is n o t the muscles alone o n w h i c h th i s con­
t inuous c e n t r i f u g a l g u s h is expended . T h r o u g h t h e in te r ­
m e d i a t i o n o f nerves connec t i ng the cerebro-sp ina l system 
w i t h the sympa the t i c sys tem, the v iscera receive t h e i r share 
o f i t . Hence the ove r f low o f nervous ene rgy w h i c h , w i t h o u t 
special so l ic i ta t ions , d i f fuses i t s e l f t h r o u g h o u t t h e m o t o r 
s t ruc tures , g i v i n g e las t i c i ty to the step, a n d p r o d u c i n g the 

concave b e n d o f the back , the opencd-out shoulders , the 
ra ised head, & c , has, f o r i t s s imul taneous resu l t s an 
accelerated c i r c u l a t i o n , an i n v i g o r a t e d d i g e s t i o n , a n d an 
exa l t a t i on o f the v i t a l processes a t l a rge . 



KERYOUS STIMULATION AND NERVOUS DISCHARGE. 95 

§ 4 0 . B r i e f l y r e v i e w e d f r o m a somewhat d i f f e r e n t s tand­
p o i n t , t h e f o l l o w i n g are t h e l e a d i n g fac ts w h i c h i t concerns 
us t o r e m e m b e r . 

N e r v o u s s t i m u l a t i o n s a n d discharges consist o f waves o f 
mo lec u l a r change , t h a t chase one another r a p i d l y t h r o u g h 
nerve- f ib res . T h e s t i m u l u s o r d ischarge f o r m e d o f such 
waves, arises a t some place where uns tab le nerve-substance 
has been d i s t u r b e d ; a n d is t h e same no m a t t e r w h a t agent 
caused t h e d i s t u rbance . T h e successive waves several ly 
t r a v e l w i t h a v e l o c i t y w h i c h , t h o u g h considerable compared 
w i t h o r d i n a r y sensible m o t i o n s , is e x t r e m e l y s low compared 
w i t h o the r k i n d s o f t r a n s m i t t e d molecu la r mo t ions . A n d each 
set o f waves , w h i l e i t s e l f caused b y the decompos i t ion of 
uns tab le ne iwe-mat te r , is a means o f decompos ing other 
uns tab le n e r v e - m a t t e r : so g e n e r a t i n g f u r t h e r and o f t e n 
s t ronge r sets o f waves, w h i c h s i m i l a r l y chase one another 
i n t o m a n y a n d d i s t a n t pa r t s o f the nervous sys tem. 

There is a t r i p l e r h y t h m i n these nervous s t imu la t ions 
a n d discharges—each f o r m o f r h y t h m b e i n g due to the grea ter 
o r less i ncapac i t y f o r a c t i o n w h i c h an ac t i on produces . W e 
have seen t h a t every wave o f i somer ic t r a n s f o r m a t i o n passing 
a long a n e r v e - f i b r e , entai ls o n i t a m o m e n t a r y unf i tness to 
convey another w a v e ; a n d t h a t i t recovers i t s fitness o n l y 
w h e n i t s los t molecu la r m o t i o n has been rep laced a n d i t s 
uns tab le state t hus res tored . W e have also seen t h a t any 
p o r t i o n o f g r e y m a t t e r i n a nerve-cent re , w h i c h h a v i n g been 
d i s t u r b e d a n d p a r t i a l l y decomposed has e m i t t e d a shock o f 
molecu la r change, is p r o p o r t i o n a t e l y i n c a p a c i t a t e d ; and t ha t 
i t recovers i t s o r i g i n a l a b i l i t y o n l y as fas t as i t re - in tegra tes 
i t s e l f f r o m t h e ma te r i a l s b r o u g h t b y the b l o o d . A n d t hen 
the re comes the f u r t h e r r h y t h m c o n s t i t u t e d b y the a l te rna­
t ions o f sleep a n d w a k i n g — a r h y t h m h a v i n g the same o r i g i n 

as t h e las t , a n d b e i n g s u p p l e m e n t a r y t o i t . 
T h e r e m a i n i n g t r u t h w h i c h w e have con templa t ed is t h a t 

each special s t i m u l a t i o n a n d the special d ischarge p roduced 
b y i t , do n o t t oge the r f o r m the w h o l e o f every nervous a c t ; 
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b u t t ha t there is a lways an accompany ing genera l s t imu la ­
t i o n and general discharge. E v e r y p a r t o f t h e nervous 
system is every ins tan t t raversed b y waves o f mole­
cular change—here s t r o n g a n d here feeble. The re is a 
universa l r eve rbe ra t ion o f secondary waves i n d u c e d by 
the s t ronger p r i m a r y waves, n o w a r i s i n g i n t h i s place and 
n o w i n t h a t ; a n d each nervous act thus helps t o exci te the 
genera l v i t a l processes w h i l e i t achieves some par t icu lar 
v i t a l process. T h e r e c o g n i t i o n o f t h i s f ac t discloses a much 
closer k i n s h i p be tween the f u n c t i o n s o f t h e nervous system 
and the o rgan ic f u n c t i o n s a t l a rge , t h a n appears o n the sur­
face. T h o u g h u n l i k e the pulses o f t h e b l o o d i n many 
respects, these pulses o f molecu la r m o t i o n are l i k e them 
i n b e i n g pe rpe tua l l y genera ted a n d d i f f u s e d t h r o u g h o u t the 
b o d y ; a n d t h e y are also l i k e t h e m i n t h i s , t h a t the cen­
t r i p e t a l waves are compara t ive ly feeble w h i l e the cen t r i fuga l 
waves are compara t ive ly s t r o n g . T o w h i c h analogies must 
be added the no less s t r i k i n g one, t h a t the per formance o f 
i t s off ice b y every p a r t o f t h e b o d y , d o w n even t o the 
smallest , j u s t as m u c h depends o n the loca l gushes of 
nervous energy as i t depends on tbe loca l gushes o f b lood . 



C H A P T E R V I 

^ESTHO-PHYSIOLOGY.* 

§ 41. Throughout the foregoing chapters nervous pheno­
mena have been f o r m u l a t e d i n t e r m s o f M a t t e r a n d M o t i o n . 

I f f r o m t i m e t o t i m e t h e phrases used have t a c i t l y r e f e r r e d 

to another aspect o f nervous phenomena , the t a c i t references 
have f o r m e d no par t s o f the p ropos i t ions set d o w n ; b u t have 

* This new word will possibly be condemned as not legitimately com­
pounded. The objection that the root from which its prefix is derived, is 
shorn of its fair proportions, admits, I am told, of a satisfactory answer : 
from the proximate root, appeal may be made to the original root, which, 
following the Greek method of forming derivatives, would admit of the 
required modification. But to the criticism that the word involves the 
logical inconsistency of uniting a verb with a noun, there is no such suffi­
cient answer. Nevertheless, I deliberately adopt JEstho-physiology in pre­
ference to the more cumbrous and cacophonous jEsthesi-physiology. A 
progressive integration by which the originally-distinct and numerous parts 
of compound words become fused together, blurred, and some of them lost, 
is one of the essential processes in the development of language. I f man­
kind had refrained from the obliteration and disfigurement of roots, and 
parts of roots, language would have continued wholly inadequate for all but 
its simplest functions. Omitting those formed by onomatopoeia, the best 
words are those from which long use has worn away all, or nearly all, traces 
of their origin. We may as well, therefore, begin with abbreviated and 
modified words when we have to coin them ; instead of leaving time to 
bring about the needful shortening and shaping. Those who, dealing with 
words as counters, see that their convenience as counters is the chief con­
sideration, wi l l probably coincide in this view ; though I suppose i t wi l l 
be wholly disapproved by those who regard words not as counters but aa 
money. 
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been due to lack o f fit w o r d s — w o r d s f ree f r o m u n f i t associa­
t ions . A s al ready said, tbe nervous sys tem can be k n o w n 
o n l y as a s t ruc tu re t h a t undergoes a n d in i t i a t e s ei ther 
v i s ib le changes, or changes t h a t are representable i n terms 
f u r n i s h e d b y the v i s ib l e w o r l d . A n d thus f a r we have 
l i m i t e d ourselves to gene ra l i z ing the phenomena w h i c h i t 

thus presents t o us ob j ec t i ve ly . 
N o w , however , we t u r n t o a t o t a l l y - d i s t i n c t aspect o f our 

subject . There l ies before us a class o f facts absolutely 
w i t h o u t any pe rcep t ib le or conceivable c o m m u n i t y o f nature 
w i t h the fac ts t h a t have occupied us. T h e t r u t h s here to be 
set d o w n are t r u t h s o f w h i c h the v e r y elements are u n k n o w n 
to phys ica l science. Ob jec t ive obse rva t ion a n d analysis f a i l 
u s ; a n d subjec t ive observa t ion a n d analysis m u s t supple­
m e n t t h e m . 

I n o ther words , we have t o t r ea t o f nervous phenomena 
as phenomena o f consciousness. T h e changes w h i c h , re­
ga rded as modes o f the Non-Ego, have been expressed i n 
te rms o f m o t i o n , have n o w , r ega rded as modes o f the Ego, 
t o be expressed i n t e rms o f f e e l i n g . H a v i n g contemplated 
these changes o n t h e i r outsides, w e have t o contemplate 
t h e m f r o m t h e i r insides. T o speak w i t h exactness, indeed, 
i t cannot be said t h a t we have so t o contempla te these 
changes ; f o r t h i s expression i m p l i e s t h a t these changes can 
be s imul taneous ly seen b y m o r e t h a n one, w h i c h is not 
t r u e . R i g o r o u s l y l i m i t i n g the p r o p o s i t i o n t o tha t w h i c h is 
alone possible, i t amounts t o t h i s : — I have t o describe the 
laws o f r e l a t i on be tween the states o f f e e l i n g o c c u r r i n g i n 
m y o w n consciousness, a n d the phys i ca l a f fec t ions o f that 
nervous sys tem w h i c h I conclude I possess; a n d the reader 
has to observe w h e t h e r i n h i m s e l f the re ex i s t pa r a l l e l rela­
t ions be tween such k n o w n states o f consciousness a n d such 
supposed nervous a f fec t ions . 

T h i s w i l l perhaps be t h o u g h t a needlessly r o u n d a b o u t , i f 
no t a sceptical , s t a t e m e n t ; b u t i t is i n f a c t n o t r o u n d a b o u t 
enough. I t does n o t b r i n g s u f f i c i e n t l y i n t o v i e w t h e re -
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t n o t e l y - i n f e r e n t i a l charac ter o f t h e b e l i e f t h a t f e e l i n g and 
nervous a c t i o n are co r re l a t ed . B e f o r e p r o c e e d i n g o n t h i s 
bel ief , l e t us observe h o w i n d i r e c t is t h e p a t h w h i c h leads t o 
i t . — 1 . E a c h i n d i v i d u a l is abso lu te ly incapab le o f k n o w i n g 
any fee l ings b u t h i s o w n . T h a t the re ex i s t o the r sensations 
a n d emot ions , is a conc lus ion i m p l y i n g , i n t h e first p lace, 
t he reasonings t h r o u g h w h i c h he i d e n t i f i e s c e r t a i n objec ts 
as bodies o f l i k e n a t u r e w i t h h i s o w n b o d y ; a n d i m p l y i n g , 
i n t h e second place, t h e f u r t h e r reasonings w h i c h convince 

h i m t h a t a l o n g w i t h the e x t e r n a l ac t ions o f these bodies , 
there go i n t e r n a l states o f consciousness l i k e those accom­
p a n y i n g such e x t e r n a l ac t ions o f h i s o w n b o d y . 2 . T h i s 
conclus ion t h a t there ex i s t be ings l i k e h imse l f , a n d t h a t 

unde r l i k e cond i t ions t h e y exper ience l i k e f ee l ings , even 
suppos ing i t e n t i r e l y t r u e ( and i t is n o t e n t i r e l y t r u e , f o r 

m a n y facts u n i t e t o p r o v e t h a t u n d e r l i k e cond i t i ons b o t h 

the quan t i t i e s a n d t h e qua l i t i es o f sensations a n d emot ions 

i n d i f f e r e n t i n d i v i d u a l s d i f f e r cons ide rab ly ) , b y no means 
imp l i e s t h a t w h a t he k n o w s u n d e r i t s sub jec t ive aspect 
as f e e l i n g , i s , unde r i t s ob j ec t ive aspect, ne rvous a c t i o n . 
T h e average observer has no d i r e c t evidence t h a t these 
o the r l i k e be ings have nervous systems, any more t h a n t h a t 
he has h i m s e l f a nervous s y s t e m ; a n d he has no d i r e c t 
evidence i n t h e one case any m o r e t h a n i n the o ther , t h a t 
ne rvous exc i ta t ions are t h e causes o f f ee l ings . E x p e r i ­
m e n t a l phys io log i s t s a n d pa tho log i s t s o n l y have p r o o f s ; a n d 
even t h e i r p roof s are m o s t l y i n d i r e c t . T h e e x p e r i m e n t s 

w h i c h y i e l d t h e m are u sua l l y made o n be ings o f ano ther a n d 
m u c h i n f e r i o r o rder . T h e con t rac t ions o f muscles a n d 
ar ter ies , caused b y i r r i t a t i n g n e r v e - t r u n k s i n f r o g s , t h e 
convu l s ive movemen t s , a n d somet imes t h e sounds, made b y 
b i r d s a n d mammal s whose nerve-centres are v a r i o u s l y i n ­
jured—these are the phenomena f r o m w h i c h i t is i n f e r r e d t h a t 
the h u m a n nervous sys tem is the seat o f t h e h u m a n fee l ings , 
a n d t h a t these fee l ings are t h e cor re la t ives o f i t s e x c i t a t i o n s : 
the o n l y i m p o r t a n t ve r i f i c a t i ons o f the inference b e i n g those 
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obta ined d u r i n g surg ica l operat ions where n e r v e - t r u n k s are 
cu t t h r o u g h , and those f u r n i s h e d b y post mortem examina­
t ions o f m o r b i d nervous s t ructures i n the bodies o f those who 
w h e n al ive displayed abnorma l excesses o r defects o f feel­
i n g . 3. A n d then , h a v i n g lea rn t at second hand , t h r o u g h 
the r e m o t e l y - i n f e r e n t i a l i n t e r p r e t a t i o n o f v e r b a l signs, tha t 
i n n o w one and n o w another o f t h e bodies he recognizes as 
l i k e his o w n there has been f o u n d a nervous system, and 
t h a t the s t imula t ions o f t h i s p roduce those manifestat ions 
w h i c h i n h i m s e l f accompany fee l ings , t he reader imagines a 
nervous system conta ined i n h is o w n b o d y , a n d concludes 
t h a t his sensations and emotions are due t o the disturbances 
w h i c h the outer w o r l d sets u p at i t s p e r i p h e r y , a n d arouses 
b y i n d i r e c t processes i n i t s centres. Such , s ta ted as b r i e f ly 
as possible, is the l o n g a n d i n v o l v e d series o f steps b y w h i c h 
alone the connect ion be tween nervous a c t i o n a n d fee l ing 
can be established. 

Nevertheless , t he evidence o f t h i s connec t ion is so largo 
i n amount , presents such a c o n g r u i t y unde r so great a 
va r i e ty o f circumstances, a n d is so c o n t i n u a l l y con f i rmed by 
the correct an t ic ipa t ions t o w h i c h i t leads, t h a t we can 
en te r t a in n o t h i n g more t han a t heo re t i c a l d o u b t o f i t s t r u t h . 
H e r e accep t ing the bel ief , a l i k e p o p u l a r a n d sc ien t i f i c , that 
a l l the h u m a n be ings k n o w n o b j e c t i v e l y have fee l ings l i k e 
those w h i c h each k n o w s s u b j e c t i v e l y ; a n d accep t ing also 
the belief , o r i g i n a t i n g w i t h science b u t n o w d i f f u s e d t h r o u g h 
the genera l m i n d , t h a t fee l ings are t h e concomi tan t s o f 
nervous changes ; we w i l l p roceed t o consider t h e re la t ion 
between feel ings a n d nervous changes u n d e r i t s l ead ing 
aspects. 

§ 42. And first let us observe that the circumstances 
conducive t o the one are i d e n t i c a l w i t h t h e c i rcumstances 
conducive t o the other . The cond i t ions w h i c h w e before 
f o u n d essential t o the p r o d u c t i o n o f nervous a c t i o n , w e sha l l 
n o w find essential t o the p r o d u c t i o n o f f e e l i n g . W e m a y pass 
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over the evidences b r i e f l y , as b e i n g m a n y o f t h e m t h e i n n e r 
aspects o f phenomena a l ready observed u n d e r t h e i r ou te r 
aspects. 

T h a t w i t h o u t c o n t i n u i t y o f n e r v e - f i b r e be tween p e r i p h e r y 
and centre , a d i s tu rbance a t t h e one causes no f e e l i n g a t t h e 
other , is p r o v e d t o eve ry one w h o has c u t h i m s e l f d e e p l y : 
f o r a l o n g t i m e t h e p a r t t h a t has h a d i t s nervous c o m ­
m u n i c a t i o n des t royed , r ema ins n u m b . T h i s exper ience , 

usua l ly v e r y l i m i t e d i n each person, is b o r n e o u t b y t h e 
t e s t i m o n y o f those ser iously i n j u r e d ; a n d especial ly b y t h e 

t e s t i m o n y o f those whose sensations over l a rge p a r t s o f 
t h e i r bodies have ceased, a n d w h o , a f t e r dea th , are f o u n d 

to have lesions i n the c o n d u c t i n g s t ruc tu res o f the ne rvous 
centres. 

The h indrance o r p r e v e n t i o n o f f e e l i n g b y pressure, is 

i l l u s t r a t e d b y t h e numbness o f a l i m b so p l aced t h a t i t s 
whole w e i g h t , a n d perhaps t h e w e i g h t o f ano ther l i m b 
l y i n g over i t , comes o n t h e edge say o f a t a b l e ; so t h a t 
g rea t stress i s bo rne b y some p o r t i o n o f t h e c h i e f ne rve-
t r u n k . L o c a l anes thes ia t h u s caused i n s t r o n g persons, 

is caused s t i l l m o r e r e a d i l y i n feeble p e r s o n s ; w h o , o n 
a w a k i n g , n o t u n f r e q u e n t l y find comple te i n s e n s i b i l i t y o f t h e 

par t s t h a t have been pressed aga ins t the b e d d u r i n g sleep. 
A b i l i t y t o fee l depends o n the maintenance o f a c e r t a i n 

t empera tu re . T h i s also is a genera l t r u t h o f w h i c h some 
p r o o f is f u r n i s h e d to every i n d i v i d u a l b y h i s o w n exper ience 
— o r , a t a n y ra te , t o every i n d i v i d u a l i n h a b i t i n g a c l i m a t e 

where t h e w i n t e r ' s f r o s t suffices g r e a t l y t o c h i l l t h e ex­
t r e m i t i e s . Ev idence m u c h s t ronge r b u t i n d i r e c t , is g i v e n 
h i m b y those w h o have unde rgone s u r g i c a l opera t ions i n 
pa r t s d e p r i v e d o f f e e l i n g b y f r e e z i n g m i x t u r e s o r b y e ther-
spray . Loss o f l oca l s e n s i b i l i t y f r o m l o c a l c o l d , o r d i n a r i l y 

n o t v e r y man i f e s t unless t h e c o l d i s g rea t , becomes man i fe s t 
w h e n t h e c o l d is s l i g h t i f t h e c i rcumstances s u p p l y a de l i c 

test . T h i s is i n t e r e s t i n g l y s h o w n a m o n g compos i to rs . 
a i r o f a p r i n t i n g - o f f i c e has t o bo k e p t v e r y w a r m , ev 
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the expense o f unhea l thy closeness; o therwise the fingers 
o f the composi tors cease to l ay h o l d of , a n d manipula te , 
the types w i t h the requis i te n i ce ty and speed. 

F e w persons have immed ia t e experience o f the f ac t that 
defect o f b l o o d i n a p a r t causes defect ive sens ib i l i ty o f that 
p a r t ; b u t a l l persons have i m m e d i a t e experience o f the 
local exa l t a t ion o f sens ib i l i ty t h a t accompanies local excess 
o f b lood . T h e i n f l a m e d n e i g h b o u r h o o d o f a w o u n d , or 
even the surface o f a p i m p l e , y ie lds to consciousness when 
touched, an a m o u n t o f f e e l i n g f a r grea ter t h a n is y ie lded by 
a p a r t o f the s k i n supp l i ed w i t h the o r d i n a r y amount of 
b l o o d . Special organs o f t o u c h show us w e l l the increased 
sensitiveness thus caused. W h e n one o f those sacs con­
t a i n i n g the b u l b s o f the smal l ha i rs scat tered over the skin, 
is congested, the r u b b i n g o f the clothes against the hair 
g r o w i n g f r o m i t , especially i f i t has been b r o k e n short , pro­
duces an unbearable smar t . A m o n g evidences y ie lded by 
the o ther senses, a f a m i l i a r one is the in to le rance o f l i g h t 
t h a t goes a long w i t h i n f l a m m a t i o n o f t h e eyes. A n d there 
is an u n f a m i l i a r one p a r t i c u l a r l y w o r t h n o t i n g , because 
i t e x h i b i t s the effect due t o increased q u a n t i t y o f blood 
apar t f r o m increased t empera tu re . T h e observa t ion may 
be made w h e n t a k i n g a h o t b a t h . L e t t h e wa te r be above 
blood-heat—say 1 0 0 ° F h . A f t e r r e m a i n i n g qu ie t f o r a t ime 
u n t i l equal ly heated a l l over, s t and u p a n d r u b one po r t ion 
o f the b o d y w i t h a flesh-brush u n t i l i t is r e d . Pause 
a f ew moment s , a n d l i e d o w n a g a i n i n t h e wa te r . I t w i l l 
t hen be perce ived t h a t t o t h e reddened p a r t t h e wa t e r seems 
m u c h h o t t e r t h a n i t does t o any o the r p a r t . * 

T h a t degree o f f e e l i n g is a f fec ted b y q u a l i t y o f b l o o d as 
w e l l as b y q u a n t i t y , is a t r u t h n o t easi ly d i scerned w i t h i n the 

* This fact yields proof, if there needs any, that the nerves which 
appreciate temperature are not the nerves of touch. Violent friction must 
produce a momentary incapacity of the nerves of touch; and this in­
capacity would be shown in a decreased, instead of an increased, appreciation 
of temperature, were they the agents concerned. 
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expei iences o f each i n d i v i d u a l , i f a t t e n t i o n is l i m i t e d t o those 
var ia t ions o f f e e l i n g t h a t accompany n a t u r a l l y - p r o d u c e d 
var ia t ions i n q u a l i t y o f b l o o d . F o r such var ia t ions cannot 
be i d e n t i f i e d w i t h p r e c i s i o n ; a n d t h e y arise so s l o w l y t h a t the 
concomi tan t m e n t a l states cannot be b r o u g h t i n t o close con­
t i g u i t y , so as to b r i n g o u t t h e i r contras ts c lear ly . B u t b y 
m a k i n g ce r t a in a r t i f i c i a l add i t ions to the b l o o d , every one 
gets p r o o f o f t h e connec t ion be tween i t s q u a l i t y a n d the 
genesis o f f e e l i n g . T h e effects o f s t imu lan t s on conscious­
ness are m o s t l y t r aced i n t h e i n t e n s i f i c a t i o n o f those i n ­
t e r n a l l y - i n i t i a t e d fee l ings w i t h w h i c h w e sha l l deal p re ­
s e n t l y ; b u t t h e y m a y also sometimes be t r aced i n the 
i n t ens i f i c a t i on o f the e x t e r n a l l y - i n i t i a t e d fee l ings . I n 
nervous subjects , o r d i n a r y impress ions o n the senses 
are o f t e n r endered a b n o r m a l l y acute b y ton ics . W h e n 
under the inf luence o f o p i u m , mus ic t h a t was p r e v i o u s l y 
anenjoyed m a y be g r e a t l y e n j o y e d ; a n d i t is a w e l l - k n o w n 
resul t o f hashish t o g ive an excessive v iv idness t o the 

sensations. 
H o w , cont ra r iwise , t he re are substances w h i c h , w h e n 

added to the b l o o d , render sent iency less v i v i d , is s h o w n 
b y o ther facts s i m i l a r l y reached. W e have sedative 

medic ines—medicines t h a t d i m m i s h the amounts o f p a i n f u l 

consciousness caused b y i r r i t a t i o n s a t t he p e r i p h e r y of 
the nervous system. A n d we have agents o f t h e same 

class cal led anaesthetics, w h i c h , i n a s t i l l g rea te r degree, 
h inde r the genesis o f fee l ings b y the act ions t h a t usu­
a l l y generate t h e m . These effects so caused, he lp us t o 
unders tand the s tupor p roduced b y t h e n a t u r a l anaesthetics. 
carbonic ac id a n d u r e a ; a n d p rove t h a t some va r i a t i ons 
i n degree o f f e e l i n g are d e t e r m i n e d b y va r i a t i ons i n the 
ac t iv i t i es o f e x c r e t i n g organs . 

§ 43. Now that we have noted how feelings and nervous 
changes are f ac i l i t a t ed o r h i n d e r e d b y the same cond i t ions , we 
m a y go o n t o collate t h e m i n d e t a i l . L e t us b e g i n b y d i s t i n -
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g u i s h i n g those nervous changes w h i c h are accompanied b y 
feel ings f r o m those w h i c h are n o t . F o r , as we n o t e d i n 
passing, several classes o f t h e m have ob jec t ive aspects only 
— d o n o t present i nne r faces to consciousness ; a n d others 
have subjec t ive aspects i n ear ly l i f e b u t cease t o have them 

i n a d u l t l i f e . 
Ch i e f a m o n g the nervous changes t h a t have no iden t i f i ­

able subjec t ive aspects, are those o c c u r r i n g i n the visceral 
nervous sys tem. So l o n g as t h e y are n o r m a l i n their 
amounts , t he s t imula t ions a n d discharges o f w h i c h the 
sympathe t i c is the seat, go o n w i t h o u t sensat ions; and even 
w h e n abnorma l , the r e s u l t i n g d i s c o m f o r t or p a i n is probably 
n o t due t o t h e m b u t t o d i s tu rbance o f those cerebro-spinal 
fibres w h i c h accompany the sympa the t i c t h r o u g h a l l i t sbranch-
ings . S i m i l a r l y w i t h the loca l g a n g l i a a n d fibres o f the heart. 
O r d i n a r i l y there is no consciousness o f t h e hear t ' s ac t ion ; 
and even w h e n the pulsa t ions are v i o l e n t , t he modifications 
o f consciousness do n o t arise f r o m t h e state o f the heart's 
nervous sys tem, b u t f r o m d i s tu rbance o f cerebro-spinal 

nerves caused b y t h e bounds o f the hea r t against adjacent 
s t ruc tures . T h e l i k e holds w i t h t h e vaso-motor nerves. 
U n d e r o r d i n a r y cond i t ions these r egu la t e the diameters of 
the ar ter ies w i t h o u t ou r k n o w i n g a n y t h i n g abou t i t ; and 
t h o u g h where , as i n a b lu sh , g rea t d i l a t a t i o n o f the vessels 
has been p roduced , w e are made aware o f t h e i r ac t ion, yet 
we are made aware o f i t i n d i r e c t l y , t h r o u g h the loca l change 
i n the q u a n t i t y o f b l o o d a n d the consequent effect on the 
nerves t h a t appreciate t empera tu re . 

T h e m a j o r i t y o f s t imu la t i ons a n d discharges o c c u r r i n g i n 
the sp ina l co rd , have sub jec t ive accompaniments . These, 
however , are n o t loca l ized at those p o i n t s i n t h e sp ina l cord 
where t h e essential nervous changes t a k e p l a c e ; as is 
p roved b y the f a c t t h a t w h e n some les ion o f t h e spinal 
c o r d w h i c h has n o t i n j u r e d i t s l o w e r p a r t , has c u t o f f com­
m u n i c a t i o n w i t h the b r a i n , t he r e f l e x acts p e r f o r m e d b y th i s 

\ l ower p a r t are unconscious. P r o c e e d i n g u p o n t h e inference 



.ESTH0-PHYSI0L0GY. 105 

before d r a w n ( § 2 1 ) t b a t w b e n a wave o f d i s tu rbance 
b r o u g b t b y a n a f f e ren t ne rve t o a sp ina l centre , l ibera tes a 
q u a n t i t y o f mo lecu l a r m o t i o n , a p o r t i o n o f i t , n o t d i scha rged 
a l o n g t h e e f fe ren t nerves , is p r o p a g a t e d t h r o u g h a c e n t r i ­

p e t a l ne rve t o a h i g h e r cent re , w e m a y conclude t h a t i t is 
t h i s p o r t i o n w h i c h comes, i n t h e h i g h e r centre , t o have a 
sub jec t ive aspect as a sensat ion : b e i n g the re j o i n e d w i t h 
o the r sensations a n d fee l ings o f o the r orders i n t o a cha in 
o f states o f consciousness, ou t o f w h i c h no sensation is ever 
k n o w n t o ex i s t . F o r r e c o g n i t i o n o f a sensation as such or 
such, necessitates the b r i n g i n g o f i t i n t o r e l a t i o n w i t h t h e 
con t inuous series o f sent ien t states, f r o m some o f w h i c h , 
s imu l t aneous ly exper ienced , i t is dissociated b y perce ived 
unl ikeness , a n d w i t h o thers o f w h i c h , p r e v i o u s l y ex­
per ienced , i t is associated b y pe rce ived l i k e n e s s ; a n d the 
i m p l i e d compar isons o f sen t ien t states are imposs ib le unless 
the cor re la t ive nervous changes are p u t i n c o n n e x i o n at one 
place. I t does n o t f o l l o w , as i t a t first seems t o 
do, t h a t fee l ings are neve r l oca t ed i n the i n f e r i o r nervous 
centres. O n t h e c o n t r a r y , i t m a y w e l l be t h a t i n l o w e r 
types the homologues o f these i n f e r i o r centres are t h e seats 
o f consciousness. T h e t r u e i m p l i c a t i o n is t h a t i n any case 

the seat o f consciousness i s t h a t ne rvous centre t o w h i c h , 
m e d i a t e l y o r i m m e d i a t e l y , t h e mos t heterogeneous i m p r e s ­
sions are b r o u g h t ; a n d i t is n o t i m p r o b a b l e t h a t i n the 
course o f nervous e v o l u t i o n , centres t h a t were once t h e 

h ighes t are s u p p l a n t e d b y others i n w h i c h c o - o r d i n a t i o n is 
c a r r i e d a stage f u r t h e r , a n d w h i c h t h e r e u p o n become the 
places o f f e e l i n g , w h i l e the centres be fo re p r e d o m i n a n t 
become a u t o m a t i c . 

Q u i t e congruous w i t h t h i s c o n c e p t i o n is t h e above-named 
f a c t , t h a t c e r t a in ne rvous changes w h i c h have sub jec t ive 
sides ear ly i n l i f e cease t o have t h e m l a t e r i n l i f e . M a n y 

acts p e r f o r m e d b y t h e c h i l d s l o w l y a n d consciously, t he 
a d u l t p e r f o r m s r a p i d l y a n d unconsc ious ly . E v e r y step 
t a k e n d u r i n g the first e f fo r t s t o w a l k has i t s a c c o m p a n y i n g 
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d i s t i n c t f e e l i n g s ; b u t oven tua l ly , t b e successive steps arc 
made w h i l e consciousness is w h o l l y o r a lmos t w h o l l y occu­
p i e d w i t h o ther fee l ings . S t i l l be t t e r is t he i l l u s t r a t i o n 
f u r n i s h e d b y speech. E a c h muscu la r a d j u s t m e n t o f the 
v o c a l organs a n d each a r t i cu la to sound made, have, i n 
ch i ldhood , concomi tan t sent ient states t h a t are v i v i d , and, 
f o r the m o m e n t , a l l - abso rb ing . G r a d u a l l y , however , these be­
come less d o m i n a n t i n consciousness; u n t i l a t m a t u r i t y there 
is en t i re o b l i v i o n o f the one, a n d sometimes p a r t i a l ob l iv ion 
of the o t h e r : wi tness the n o t u n f r e q u e n t v e r b a l mistakes 
unconsciously made i n the heat o f discussion. N o w facts of 
t h i s k i n d , countless i n n u m b e r a n d o f m a n y varieties, 
are expl icable i f we r e g a r d fee l ings as the subjec t ive sides of 
such nervous changes o n l y , as are b r o u g h t t o the general 
centre o f nervous connect ions . W h e n w e remember that 
ear ly i n l i f e each i n f e r i o r g a n g l i o n , o r c lus ter o f co­
ope ra t i ng i n f e r i o r gang l i a , is i m p e r f e c t l y o rgan ized , and the 
connect ions a m o n g i t s fibres i n c o m p l e t e ; we sha l l see that 
i f there comes t o i t a d i s tu rbance , the g u s h o f molecular 
m o t i o n l ibe ra ted , n o t h a v i n g i n the incomple te ly-connected 
commissura l a n d e f fe ren t fibres, adequate channels of 
escape, w i l l p a r t o f i t escape a l o n g a c e n t r i p e t a l fibre to 
a h i g h e r centre, so a w a k e n i n g a f e e l i n g . A n d i t w i l l mani­
f e s t l y happen t h a t the approach t o au toma t i c ac t i on o f the 
lower centre , w i l l be a n approach t o a state i n wh ich 
the hbe ra t ed molecular m o t i o n , h a v i n g i n t h e ef ferent fibres 
f u l l y - o p e n e d channels o f emiss ion, w i l l l i t t l e o r none of 
i t be f o r ced i n t o c e n t r i p e t a l fibres, a n d w i l l so awaken l i t t l e 
or no f e e l i n g . I t is a co ro l l a ry f r o m t h i s i n t e r p r e t a t i o n , 
t h a t a l l g rada t ions w i l l ex i s t be tween w h o l l y unconscious 
nervous act ions a n d w h o l l y conscious ones ; since there w i l l 
be a l l g rada t ions i n the r e l a t ive amount s o f t h e d i s t u r b ­
ances w h i c h t ake t h e i r courses a l o n g c e n t r i p e t a l fibres. I t 
obv ious ly f o l l o w s , too , t h a t i n a d u l t l i f e a ne rvous ac t ion 
m a y or m a y n o t have a n i d e n t i f i a b l e sub jec t ive aspect, 
accord ing as i t is s t r o n g or w e a k ; since, i f the re cornea 
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to a finished g a n g l i o n c o n s t r u c t e d as descr ibed, a feeble 
d i s tu rbance , t h e w h o l e o f t h e s m a l l q u a n t i t y o f mo lecu l a r 
m o t i o n l i b e r a t e d m a y be d r a f t e d o f f b y t h e e f fe ren t fibres; 
whereas, i f t h e d i s tu rbance is g rea t , t he d i sengaged 
molecu la r m o t i o n , b e i n g m o r e t h a n can find i t s w a y a l o n g 
t h e e f fe ren t fibres, w i l l some o f i t t a k e a c e n t r i p e t a l course 
a n d cause a sub jec t ive change . 

§ 44. A kindred aspect of this correlation presents itself 
w h e n we con templa te f e e l i n g as o c c u p y i n g t i m e . A sub­
j e c t i v e state becomes recognizable as such, o n l y w h e n i t has 
an appreciable d u r a t i o n : i t m u s t fill some space i n the 
series o f states, o the rwise i t is n o t k n o w n as present . T h i s 
genera l t r u t h harmonizes w i t h a gene ra l t r u t h before 
p o i n t e d o u t r e s p e c t i n g nervous ac t i on , as w e l l as w i t h the 
above i n t e r p r e t a t i o n . 

T h e observed f a c t t h a t t i m e is t a k e n i n t h e t r a n s i t o f a 
nerve-wave, i s n o t t o t h e p o i n t ; f o r t h i s t r a n s i t has no 
c o n c o m i t a n t sub jec t ive s tate . B u t t h e i n f e r r e d f a c t t h a t 
t h e change set u p i n a ne rve-cen t re m u s t t a k e t i m e , a n d 
a more considerable t i m e (§ 35 ) , is r e l e v a n t ; f o r w h a t is 
o b j e c t i v e l y a change i n a super ior nerve-cent re is sub j ec t i ve ly 
a f e e l i n g , a n d t h e d u r a t i o n o f i t u n d e r t h e one aspect 
measures the d u r a t i o n o f i t u n d e r t h e o the r . 

T h a t f e e l i n g persists a f t e r t h e fo rce a r o u s i n g i t ceases, is 
n o t p r o v e d b y the l e n g t h e n e d sensat ion p r o d u c e d b y a 
mode ra t e b l o w o n t h e s k i n , o r b y t h a t w h i c h f o l l o w s d i p ­
p i n g the h a n d i n t o h o t - w a t e r , or b y those w h i c h the palate 
a n d t h e n o s t r i l s exper ience f r o m p u n g e n t substances m o ­
m e n t a r i l y a p p l i e d ; f o r t h o u g h i n such cases t h e e x t e r n a l 
a c t i o n o f t h e e x c i t i n g agency is b r i e f , t h e loca l changes i t 
sets u p , l a s t i n g some t i m e , c o n t i n u e f o r some t i m e t o dis­
t u r b t h e loca l ne rve - f ib r e s . B u t g o o d evidence is supp l i ed 
b y impress ions o n t h e r e t i n a . T o quote the w o r d s of 
Professor H u x l e y : — " A f l a sh o f l i g h t n i n g is , p r a c t i c a l l y , 

ins tantaneous , b u t the sensat ion o f l i g h t p r o d u c e d b y tha t 
6 
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flash endures f o r an appreciable p e r i o d . I t is f o u n d , i n 
f ac t , t h a t a l u m i n o u s impress ion lasts f o r abou t one-eighth 
o f a second; whence i t f o l l o w s , t h a t i f any t w o luminous 
impressions are separated b y a less i n t e r v a l , t h e y are not 
d i s t i ngu i shed f r o m one another . F o r t h i s reason a 
' Ca the r ine -whee l / or a l i g h t e d s t i c k t u r n e d r o u n d very 
r a p i d l y b y the hand , appears as a c i rc le o f fire; and the 
spokes o f a coach-wheel at speed are n o t separately visible, 
b u t o n l y appear as a sort o f opac i ty , or film, w i t h i n the t i re 
o f the whee l '* 

A s above said, t h i s genera l t r u t h t h a t f e e l i n g implies 
t i m e , harmonizes w i t h the i n t e r p r e t a t i o n g i v e n i n the pre­
ced ing s e c t i o n ; a n d supplies a f u r t h e r e luc ida t ion of the 
r e l a t i o n be tween conscious a n d unconscious nervous action. 
F o r m a n i f e s t l y , i n p r o p o r t i o n as nervous co-ordinations 
become more au tomat i c t h e y become more r a p i d ; and 
f o r t h i s reason also, cease t o present such conspicuous 
subjec t ive aspects. R e t u r n i n g to t h e i n f e r i o r gangl ion, 
or c luster o f co -opera t ing g a n g l i a , above described, i t 
w i l l be obvious t h a t a state i n w h i c h the local or­
gan iza t ion is i ncomple te , a n d the var ious af ferent and 
commissura l fibres n o t b r o u g h t i n t o de f in i t e re la t ions w i t h 
vesicles, a n d t h r o u g h t h e m w i t h e f fe ren t fibres, mus t be 
a state i n w h i c h the molecu la r m o t i o n l i b e r a t e d b y an i n ­
c o m i n g shock o f change, w i l l pass t h r o u g h the imper f ec t l y 
d i f f e r e n t i a t e d s t r u c t u r e w i t h compara t ive slowness ; and 
there w i l l the re fore be an appreciable t i m e d u r i n g w h i c h 
cen t r i pe t a l fibres m a y receive d i s tu rbance . B u t as fast as 
the loca l connect ions o f fibres a n d cells become complete, 
the g u s h o f molecu la r m o t i o n , f o l l o w i n g t h e comple te ly-
f o r m e d channels, w i l l escape r a p i d l y ; a n d the p e r i o d d u r i n g 
w h i c h exc i t emen t o f the cen t r i pe t a l fibres m a y t a k e place 
w i l l be a b r i d g e d . T h e concomi t an t sub jec t ive state w i l l 
therefore be rendered shor te r b y t h e same change t h a t 
renders i t feeb le r . 
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§ 4 5 . T h e f a c t t h a t each f e e l i n g lasts a n appreciable t i m e , 
in t roduces us t o t h e a l l i e d f a c t t h a t each f e e l i n g produces 
a g rea te r o r less i n c a p a c i t y f o r a s imi l a r f e e l i n g , w h i c h also 

lasts a n appreciable t i m e . T h i s , t oo , is t h e sub jec t ive side 
o f a p h e n o m e n o n before n o t i c e d u n d e r i t s ob jec t ive side 
(§ 3 6 ) . F o r as the d u r a t i o n o f a f e e l i n g answers t o the 
d u r a t i o n o f the molecu la r d i s i n t e g r a t i o n i n a d i s t u r b e d 

n e r v e - c e n t r e ; so the subsequent i n t e r v a l o f d i m i n i s h e d 
a b i l i t y t o fee l , answers t o t h e i n t e r v a l d u r i n g w h i c h the 
d i s i n t e g r a t e d nerve-cent re is r e - i n t e g r a t i n g i t se l f . L e t us 

observe h o w a m o n g sensations o f a l l k i n d s w e m a y t race 
c o n f o r m i t y to t h i s l a w . 

A n i l l u s t r a t i o n is supp l i ed b y the sense o f t o u c h . I f the 
f i n g e r s be repeatedly swept r a p i d l y over s o m e t h i n g covered 
b y numerous s m a l l p rominences , as the p a p i l l a t e d surface 
o f an o r d i n a r y counterpane , a pecu l ia r f e e l i n g o f numbness 
i n t h e m resul ts : t he objects t ouched the m o m e n t a f t e r seem 
smoother t h a n u s u a l ; i m p l y i n g t h a t the s m a l l i r r e g u l a r i t i e s 
o n t h e m produce less v i v i d impress ions . T h a t 
t h e sensat ion o f m u s c u l a r t ens ion undergoes a v a r i a t i o n 
s i m i l a r l y caused, everyone k n o w s . A f t e r c a r r y i n g a v e r y 
heavy b o d y i n t h e h a n d f o r some t i m e , a sma l l b o d y hold 
i n t h e same h a n d appears to have los t i t s w e i g h t ; s h o w i n g 
t h a t t h e nerve-cent re w h i c h is the seat o f the sensation has 
been, f o r the m o m e n t , r endered obtuse. H o w the 

g u s t a t o r y f a c u l t y is exhaus ted f o r a t i m e b y a s t r o n g taste, 
d a i l y exper ience teaches. W h e n sugar o r honey has j u s t 
been eaten, t h i n g s t h a t are b u t s l i g h t l y sweetened seem t o 

have no sweetness. W h i l e the pala te is s t i l l h o t w i t h 
a c u r r y , a n u n f l a v o u r e d d i s h seems i n s i p i d ; a n d a 
glass o f l i q u e u r is f a t a l t o t h e app rec i a t i on o f a choice 
w i n e . E v e n m o r e m a r k e d is t h a t i ncapac i ty o f 
t h e sense o f s m e l l caused i n l i k e manner . T h e i n t e n s i t y 
o f t h e p leasurable f e e l i n g g i v e n b y a rose h e l d to the 

n o s t r i l s , r a p i d l y d i m i n i s h e s ; a n d w h e n the sni f fs have been 

c o n t i n u e d f o r some t i m e , scarcely any scent can be per-
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ceived. A f e w m i n u t e s ' rest p a r t i a l l y restores t h e impress i ­
b i l i t y ; b u t a l o n g i n t e r v a l m u s t elapse before t h e odour 
is en joyed as keen ly as a t f i r s t . T h i s q u i c k exhaust ion, 
p r o d u c i n g i n such cases some d i sappo in tmen t , has i ts 
corre la t ive advantage w h e n t h e smells are disagreeable. 
V e r y soon these become m u c h less p e r c e p t i b l e ; and to 
those l i v i n g i n i t a s tench gives scarcely any annoy-
ance. T h e fee l ings genera ted b y sonorous v ibra­
t ions r a re ly show us t h i s v a r i a t i o n i n a m a r k e d degree; 
b e i n g , as t hey c o m m o n l y are, too shor t t o leave muck 
nervous p r o s t r a t i o n . A s t r o n g taste, or odour , or sensation 
o f muscula r t ens ion , is due to an ac t ion o n the nerves that 
is m a i n t a i n e d f o r a considerable t i m e ; b u t the actions to 
w h i c h are due those l o u d sounds r e q u i r e d t o cause tempo­
r a r y u n i m p r e s s i b i l i t y , are m o s t l y v e r y b r i e f . I l lus t ra t ions 
are t o be expected o n l y i n special cases; a n d i n these we 
find t h e m . T h e b a n g o f a cannon is descr ibed as deafening 
b y those w h o are close t o the cannon w h e n i t is fired, be­
cause t hey are rendered f o r a t i m e p a r t i a l l y deaf t o ord i ­
n a r y sounds. O n m e n engaged i n a r t i l l e ry -p rac t i ce , the 
repeated explosions e n t a i l a dulness o f h e a r i n g tha t lasts 
fo r hours ; a n d t h i s dulness o f h e a r i n g becomes per­
manent i n those w h o are p e r m a n e n t l y occupied i n such 
pract ice . N u m e r o u s a n d v e r y conclusive proofs 
are suppl ied b y the fee l ings we receive f r o m l i g h t . There 
are t w o classes o f t h e m : those s h o w i n g us a var iable sensi-
b i H t y to l i g h t i n general , as con t ras ted w i t h da rkness ; and 
those s h o w i n g us a va r iab le s ens ib i l i t y to each k i n d o f l i g h t 
—each colour . U n d e r the one head the reader m a y first be 
r eminded o f the experience t h a t o n g o i n g o u t o f b r o a d sun­
shine i n t o a d i m l y - l i g h t e d place, i t is imposs ib le t o discern 
the s u r r o u n d i n g objects : o n l y a f t e r a t i m e do t h e y become 

f a i n t l y v i s ib le , and a considerable i n t e r v a l elapses before they 
are seen w i t h clearness. D i sab i l i t i e s s i m i l a r l y caused are dis­
closed, w h e n , ins tead o f a c t i n g on the retinae as wholes , we 
act d i f f e r e n t l y on t h e i r d i f f e r e n t pa r t s . Hence w h a t are cal led 
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uegat ive images . I f , a f t e r g a z i n g f o r some m o m e n t s a t an 
ob jec t p r e s e n t i n g s t r o n g contras ts o f l i g b t a n d d a r k par t s , 
t be eyes are t u r n e d t o w a r d s a sbaded space, c o n t a i n i n g n o ­
t h i n g conspicuous, there w i l l be pe rce ived a t r ans i en t i m a g e 
o f t h e ob jec t , i n w h i c h the l i g h t a n d d a r k pa r t s are re ­
versed. T h e i n t e r p r e t a t i o n o f t h i s f a c t is t h a t those p o r ­
t i ons o f each r e t i n a o n w h i c h s t r o n g l i g h t h a d f a l l e n , t o ­
ge the r w i t h t h e a n s w e r i n g p o r t i o n s o f the o p t i c centres, 
h a v i n g unde rgone t h e m o s t change w i t h co r respond­
i n g p r o d u c t i o n o f t h e mos t f e e l i n g , are t h e n e x t i n ­
s t an t less capable o f u n d e r g o i n g change a n d e v o l v i n g 
f e e l i n g t h a n the p o r t i o n s o n w h i c h feeble l i g h t h a d f a l l e n ; 
a n d hence, w h e n t h e y are t oge the r exposed to t h e same 

feeble l i g h t , t h e unexhaus ted par t s apprecia te i t m o r e t h a n 
t h e exhaus ted par t s , a n d a nega t ive image resu l t s . T h e 
cases o f t h e second class are t h e w e l l - k n o w n phenomena o f 
sub jec t ive c o m p l e m e n t a r y co lours . A f t e r l o o k i n g i n t e n t l y 
a t a surface o f b r i g h t r e d , an ad jacen t surface o f w h i t e 
seems t o have a g reen i sh t i n t . T h e e x p l a n a t i o n is obv ious . 
Those nervous elements changed b y the rays w h i c h p r o d u c e 
i n us the sensat ion o f redness, h a v i n g been p a r t i a l l y i nca ­
pac i t a t ed , t h e r e d rays con ta ined i n the w h i t e l i g h t cause 
less o f t h e i r appropr i a t e e f fec t t h a n usual ; w h i l e t h e b lue 
a n d y e l l o w rays caus ing t h e i r usua l effects , a n d the re fo re 

r e l a t i v e l y - p r e d o m i n a n t effects , a sensat ion o f greenness 
arises. 

T h i s decrease i n t h e s u s c e p t i b i l i t y t o a f e e l i n g o f any 
k i n d , w h i c h i m m e d i a t e l y f o l l o w s a f e e l i n g o f t h a t k i n d , 
is n o t a cons tan t decrease. I t is a decrease t h a t var ies 
g r e a t l y i n degree j a n d f r o m i t s v a r i a t i o n w e m a y de r ive 
f u r t h e r i n s t r u c t i v e evidence. O t h e r t h i n g s equal , i t is s m a l l 
o r g r ea t a c c o r d i n g t o t h e g r ea t o r s m a l l c o n s t i t u t i o n a l 
v i g o u r . One o f these d i sab i l i t i e s lasts f o r a scarcely 
apprec iab le t i m e w h e n t h e v i t a l ac t iv i t i e s are b i g h ; 
a n d lasts f o r a t i m e t h a t becomes l o n g e r a n d l o n g e r 

as t h e v i t a l a c t i v i t i e s f l a g . A b u n d a n t p r o o f o f t h i s i s 
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furn i shed b y the negat ive images j u s t descr ibed. I n 
y o u t h these are scarcely i f a t a l l t o be o b s e r v e d : on ly 
when an e x t r e m e l y - v i v i d r e t i n a l impress ion has been p ro ­
duced, as b y l o o k i n g a t t he Sun , is t h e nega t ive image 
percept ible . B u t i n m i d d l e l i f e a n d a f t e rwards , especially 
i n deb i l i t a t ed persons, negat ive images o f o r d i n a r y objects 
are v e r y c o m m o n l y perceived, and o f t e n have considerable 
dura t ions .* F e e l i n g b e i n g the subjec t ive correlate o f tha t 
w h i c h we k n o w ob jec t ive ly as nervous ac t ion , these facts 
are obvious corollaries f r o m fac ts set d o w n i n the last 
chapter . W e there saw t h a t the exc i t emen t o f a nerve-
centre involves w a s t e ; a n d t h a t r e s to ra t ion o f the nerve-
centre t o a state o f equal su scep t ib i l i t y can be effected 
o n l y b y repa i r . Hence the r e t u r n o f fitness f o r wha t is 
ob j ec t i ve ly s t i m u l a t i o n a n d s u b j e c t i v e l y f e e l i n g , w i l l vary 
i n quickness acco rd ing t o the ra te o f repa i r . W h e n the 
b l o o d is r i c h a n d r a p i d l y c i r cu la t ed , t h e p a r t i a l d i sab i l i ty 
w i l l be b u t m o m e n t a r y ; and , uidess t h e sensat ion has been 
intense, w i l l be inapprec iab le . B u t a l o n g w i t h f a i l i n g n u t r i ­
t i o n o f the tissues, the d i s a b i l i t y w i l l become m a r k e d and 
i ts d u r a t i o n longe r . I n f u r t h e r i l l u s t r a t i o n o f t h i s , I may 
name the f ac t t h a t nega t ive images are mos t conspicuous 
o n a w a k i n g i n the m o r n i n g , w h e n the c i r c u l a t i o n is 
s low. T h e sense o f h e a r i n g y ie lds pa ra l l e l ev i ­
dence ; t h o u g h evidence o f w h i c h the pa ra l l e l i sm is no t 

* This change comes on so gradually that very few remark it; and the 
usual supposition is that negative images are much the same at all ages and 
in all persons. I am able, however, to give personal testimony to the con­
trary. When about twenty years of age, my attention was drawn by my 
father to a case in which the circumstances were favourable for perceiving 
the negative image, and in which he perceived i t clearly. To me i t waB 
invisible ; and I well remember his remark, that I should begin to see 
such images as I became older. He was right. I now see them distinctly; 
and, moreover, I observe that they are most distinct at times of least 
vigour. I t is worth while inquiring how far this change affects the 
appreciation of the chromatic harmonies. I t seems inferable that the 
harmonies of complementary coloure become more perceptible as life ad­
vances. 
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i m m e d i a t e l y o b v i o u s . Persons o n w h o m o l d age o r d e b i l i t y 
b r i n g s deafness, f r e q u e n t l y descr ibe themselves as h a v i n g 
no d i f f i c u l t y i n h e a r i n g sounds, b u t as b e i n g unab le t o 
d i sen tang le a n d i d e n t i f y w o r d s w h e n t h e y are i n d i s t i n c t l y 
o r r a p i d l y u t t e r e d . S u p p o s i n g t h a t i n such cases t h e 

nervous s t ruc tu res concerned suf fe r f r o m f a u l t y n u t r i t i o n , 
w e have a n e x p l a n a t i o n o f t h i s p e c u l i a r i t y . F o r i f each o f 
t h e successive sounds en ta i l s waste o f t h e a u d i t o r y centres, 
a n d leaves t h e m less sensi t ive t o l i k e sounds, i t m u s t f o l ­
l o w t h a t , w h e n r e - i n t e g r a t i o n is s low, t h e l i k e sounds i m ­
m e d i a t e l y a f t e r w a r d s rece ived w i l l p roduce less t h a n t h e i r 
due amoun t s o f sensat ion. These defects o f sensat ion w i l l 
show themselves m o s t i n a compara t ive deadness t o those 
del icate consonanta l m o d i f i c a t i o n s b y w h i c h w o r d s are 
m a i n l y d i s t i n g u i s h e d f r o m one a n o t h e r — t h e u t terances 
l i s t e n e d t o w i l l seem a series o f vowel -sounds j o i n e d b y 
b l u r r e d consonants . H e n c e t h e reason w h y persons t h u s 
a f fec ted , ask those w h o address t h e m t o a r t i cu l a t e s l o w l y 
a n d c l ea r ly . T h e c o n f u s i o n o f impress ions p r o d u c e d b y 
r a p i d speech o n a u d i t o r y centres t h u s d e b i l i t a t e d , m a y be 
conce ived b y suppos ing d e b i l i t a t e d o p t i c centres t o be 
s i m i l a r l y t r e a t e d . I f a pe r son i n w h o m t h e nega t ive 
images are s t r o n g , has a series o f objec ts passed before 
h is eyes so f a s t t h a t he can have o n l y a m o m e n t a r y g lance 
a t each ( to p a r a l l e l t h e m o m e n t a r y o p p o r t u n i t y w h i c h t h e 
ears have o f i d e n t i f y i n g each successive a r t i c u l a t i o n ) ; t h e n 
i t w i l l m a n i f e s t l y h a p p e n t h a t t h e nega t ive image o f each 
o b j e c t w i l l i n t e r f e r e w i t h , a n d confuse , the pos i t i ve i m a g e 
o f t h e n e x t ; a n d such a person w i l l t he re fo re n o t i d e n t i f y 

the successive ob jec t s so r e a d i l y as one whose o p t i c centres 
are r e p a i r e d w i t h n o r m a l speed. A s c o n f i r m i n g t h e be­

l i e f t h a t t h i s de fec t o f h e a r i n g i s so caused, I m a y a d d 
t h a t i t f r e q u e n t l y co-exis ts w i t h the defec t o f v i s i o n t o 
w h i c h I have c o m p a r e d i t ; a n d also t h a t t h e one, l i k e t h e 

o the r , is m o s t m a r k e d ea r ly i n t h e day , a n d is d i m i n i s h e d 

b y w h a t e v e r i n v i g o r a t e s t h e c i r c u l a t i o n . 
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§ 46 . A n o t h e r class o f corre la t ions demands a passing 
not ice . U p t o t h i s p o i n t , t he fee l ings considered have been 
subjec t ive aspects o f those changes w h i c h ob j ec t i ve ly are 
nervous s t imu la t ions . W e have n o w t o consider cer ta in 
o ther fee l ings w h i c h are the i n n e r faces o f w h a t o n their 
outer faces are nervous discharges. H a v i n g t r aced p re t t y 
f u l l y the concomitance o f sent ient states a n d recipio-motor 
acts, i t w i l l suff ice t o t race b r i e f l y t h e concomitance of 
sent ient states a n d dirigo-motor acts. 

C e r t a i n i n f e r i o r dirigo-motor acts are unconscious ; b u t 
o m i t t i n g these, the l a w is t h a t w i t h each muscula r contract ion 
there goes a sensation more or less de f in i t e . T h i s is no t a sen­
sa t ion i n d i r e c t l y p r o d u c e d t h r o u g h the nerves proceeding i n ­
wards f r o m the s k i n , some o f w h i c h are near ly always dis turbed 
b y each b o d i l y m o t i o n ; b u t i t is a sensat ion d i r e c t l y pro­
duced , e i ther b y the discharge i t s e l f o r b y t h e state o f the 
muscle or muscles exc i t ed . I t is mos t c lea r ly dis t inguished 
w h e n , w i t h o u t t o u c h i n g a n y t h i n g a n d w i t h o u t m o v i n g , a 
l e g or a r m is h e l d ou t a t r i g h t angles to the b o d y . 

Y a g u o as are fee l ings o f t h i s class i n compar ison w i t h 
mos t fee l ings accompany ing nervous s t imu la t ions , and much 

less numerous as are t h e var ie t ies o f q u a l i t y a m o n g them, 
t h e y are nevertheless so f a r de f in i t e a n d d i f f e r e n t t h a t we 
can, t o a ce r t a in ex ten t , recognize t h e separate f e e l i n g be­
l o n g i n g to each separate c o n t r a c t i o n . W e are aware w i t h ­
o u t l o o k i n g a t i t , a n d w i t h o u t t o u c h i n g a n y t h i n g w i t h i t , 
w h i c h finger has been b e n t b y t h e d ischarge sent t o i ts 
flexor musc le s ; and , b y the p a r t i c u l a r c o m b i n a t i o n o f feel­
i n g s accompany ing the act, t h e p l a c i n g o f a l i m b i n a g iven 
a t t i t u d e is present t o consciousness w i t h o u t a i d f r o m the 
eyes o r hands. I say we can t o a c e r t a i n e x t e n t recognize 
the changes w e thus set u p ; because t h e d i f ferences a m o n g 
the sensations o f muscu la r t ens ion soon lose m u c h o f t h e i r 
d is t inctness . I t is a cur ious f ac t t h a t w h e n a l i m b has been 
h e l d f o r some t i m e i n any p o s i t i o n , especial ly i f t h e p o s i t i o n 
is one i n v o l v i n g b u t l i t t l e s t r a in , t he sub jec t ive state asso-
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c i a t ed w i t h t h e ne rvous d ischarge t o i t s muscles , becomes so 
i n d e f i n i t e t h a t t h e a t t i t u d e o f t h e l i m b is u n k n o w n , i f the re 
does n o t h a p p e n t o be a r e co l l e c t i on o f i t . 

Besides t h e connec t i on b e t w e e n what , we k n o w o b j e c t i v e l y 
as a p a r t i c u l a r m o t o r act , a n d s u b j e c t i v e l y as a p a r t i c u l a r f e e l ­
i n g o f muscu la r t en s ion , there is a connec t ion be tween the 
a c c o m p a n y i n g m o t o r e x c i t e m e n t p r o p a g a t e d t h r o u g h o u t t h e 
muscular sys tem, a n d a c e r t a i n d i f f u s e d f e e l i n g o f w h i c h i t 
is t h e seat. H o w a l o n g w i t h each special nervous d ischarge 
there goes a genera l nervous d ischarge , w e saw i n the las t 
chap te r ; a n d here w e recur t o the r e l a t i o n o n l y t o observe 
t ha t there is a p a r a l l e l r e l a t i o n be tween t h e c o n c o m i t a n t 
states o f consciousness. T h u s the v i v i d sensat ion caused 
b y p u t t i n g t h e f o o t i n t o sca ld ing wa te r , does n o t l ead o n l y 

to t h e muscu la r con t rac t ions a n d muscu la r f ee l ings w h i c h 
accompany the sudden w i t h d r a w a l o f t h e l e g , b u t also t o 
cont rac t ions o f countless o the r muscles t h r o u g h o u t t h e 
b o d y , a n d a f e e l i n g ca l l ed a shock or s t a r t . 

N o r are these sub jec t ive states, special a n d genera l , t h a t 
accompany special a n d gene ra l discharges to the muscles, 
the o n l y sub jec t ive states t h a t accompany discharges. A s 
before p o i n t e d ou t , t h e vascular sys tem a n d the a l i m e n t a r y 
sys tem receive t h e i r shares o f each d i scha rge—very appre­
c iable w h e n i t i s in tense , a n d p r o b a b l y i n no case w a n t i n g ; 
a n d these, t oo , present i n n e r aspects t o consciousness. Some­
t imes , indeed , t h e f ee l ings t h a t go a l o n g w i t h discharges 
i n t o t h e vaso -moto r a n d s y m p a t h e t i c nerves, are the p r e ­
d o m i n a n t o n e s ; as ins tance the t h r i l l d i f f u s e d t h r o u g h t h e 
b o d y b y c e r t a i n acute c r e a k i n g sounds said t o " set t h e 
t e e t h o n e d g e ; " o r t h e nausea p r o d u c e d b y p a r t i c u l a r k i n d s 

o f disagreeable odours . 

§ 47. Are these correlations between nervous actions and 
the c o n c o m i t a n t f ee l ings q u a n t i t a t i v e ? I s the re such con­

n e c t i o n be tween a p h y s i c a l change i n t h e nervous sys tem 
a n d t h e p sych i ca l change a c c o m p a n y i n g i t , t h a t w e m a y 
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r e g a r d the one as an equiva lent o f the o ther , i n the same 
sense as w e r e g a r d so m u c h heat as t h e equiva len t o f so 
m u c h m o t i o n ? The reader w i l l perhaps expect an a f f i rma­
t ive a n s w e r ; b u t i f an a f f i rma t ive answer is t o be g iven , i t 
mus t be g i v e n i n a g r e a t l y - q u a l i f i e d f o r m . 

O n r e m e m b e r i n g t h a t m a n y nervous act ions are always 
unconsc ious ; o n also r e m e m b e r i n g t h a t va r ious object ive 
states o f the nervous sys tem w h i c h have associated sub­
jec t ive states ear ly i n l i f e , cease t o have t h e m la te r i n l i f e ; 
a n d on r e m e m b e r i n g , f u r t h e r , t h a t a t t h e same pe r iod of 
l i f e a change set u p i n an a f fe ren t nerve m a y cause an 
appreciable f e e l i n g , or m a y n o t cause i t , a cco rd ing as the 
a t t e n t i o n is f ree or o c c u p i e d ; w e sha l l see t h a t the con* 
nec t ion be tween fee l ings a n d nervous changes is con­
d i t i o n e d i n a v e r y complex w a y , a n d t h a t i f they 
are q u a n t i t a t i v e l y re la ted i t can be o n l y w i t h i n the 
n a r r o w l i m i t s i m p l i e d b y the complex cond i t ions . I f be­
tween a p u r e l y v o l u n t a r y act a n d a p u r e l y automat ic act 
there are g rada t ions—if , a t t he one ex t r eme , f e e l i n g is a 
conspicuous accompaniment , and , a t t he o the r extreme, 
ceases to be an a c c o m p a n i m e n t ; t h e n , c lear ly , i n the i n ­
te rmedia te phases the amoun t o f f e e l i n g m u s t bear a va ry ­
i n g r a t i o to the a m o u n t o f nervous change w h i c h the act 
impl i e s . A g a i n , i f w e assume t h a t w h a t is 
present t o consciousness as a sensation o f g i v e n s t r eng th , 
is t he correlate o f a p ropo r t i ona t e molecu la r d is turbance i n 
a l l the nervous s t ruc tures concerned, h o w sha l l w e i n t e rp re t 
the sensations d i s t i n g u i s h e d as sub jec t ive ? I n s u n d r y ab­
n o r m a l states, s t r o n g fee l ings o f c o l d o r heat are f e l t 

t h r o u g h o u t the b o d y , t h o u g h i t s ac tua l t empera tu re has 
remained una l te red . A s i n any case o f t h i s k i n d t h e t o t a l 
nervous change cannot have been t h e same as i f t h e s k i n 
had f a l l e n o r r i s en i n t empera tu re t o t h e degree o r d i n a r i l y 
r e q u i r e d to p roduce t h e f e e l i n g , w e cannot say t h a t there 
is a quan t i t a t i ve equivalence b e t w e e n t h e a m o u n t o f nervous 
change and the amoun t o f f e e l i n g . T h e disagreeable smel l 
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w h i c h , o n t h e a p p r o a c h o f a fit, t h e ep i l ep t i c p a t i e n t f r e ­
q u e n t l y compla in s of , a f fo rds a y e t b e t t e r i l l u s t r a t i o n . 
H e r e t h e o u t e r ends o f t h e a f fe ren t nerves b e i n g u n d i s ­
t u r b e d , a n d o n l y c e r t a i n c e n t r a l s t ruc tu re s i r r i t a t e d , t h e 
q u a n t i t y o f ne rvous a c t i o n is n o t t h e same as i f t h e sensat ion 
h a d been gene ra t ed b y a n a c t u a l s m e l l . M o r e 

consp icuous ly s t i l l do w e see t h e v a r i a b i l i t y o f t h i s r e la ­
t i o n , w h e n w e compare t h e f ee l ings ca l l ed e f fo r t s w i t h t h e 
discharges a n d m u s c u l a r s t ra ins p r o d u c e d b y t h e m u n d e r 

d i f f e r e n t cond i t i ons . I f t h e p sych i ca l f o r ce k n o w n as e f f o r t 
were t r a n s f o r m a b l e i n t o a cons tan t q u a n t i t y o f phys i ca l 
fo rce , t h e n , i n a n y t w o cases, equal e f fo r t s shou ld p roduce 
equa l con t r ac t ions . B u t t h e y do n o t . Grea t e x e r t i o n i n a 
c h i l d f a i l s t o evolve f r o m i t s m o t o r organs t h e d y n a m i c 
ef fec t w h i c h a s m a l l e x e r t i o n evolves f r o m those o f a 
m a n . A n y one w h o is f a t i g u e d finds t h a t a n in tense r 
f e e l i n g o f s t r a i n is r equ i s i t e t o genera te a g i v e n degree o f 
muscu la r t ens ion , t h a n w h e n he is f r e s h . A n d those p ros ­
t r a t e d b y i l lness show us t h a t immense expend i tu re s o f f ee l ­
i n g are needed t o p e r f o r m acts w h i c h , d u r i n g h e a l t h , need 
scarcely apprec iab le e x p e n d i t u r e s o f f e e l i n g . Doub t l e s s 
these d i f fe rences are p a r t l y due t o d i f ferences i n t h e 
m u s c l e s ; w h i c h , w h e n undeve loped o r w h e n was ted , are 
e x c i t e d t o smal le r amount s o f t ens ion b y equal amount s o f 
d i scha rge . B u t w e m u s t r e g a r d t h e m as p a r t l y due t o t h e 
i m p e r f e c t deve lopmen t , o r t h e w o r n state, o f t h e i n t e r m e ­

d i a t e m o t o r centres a n d e f fe ren t nerves , i n w h i c h a g i v e n 
f e e l i n g exci tes a smal le r mo lecu l a r d i s tu rbance t h a n w h e n 
t h e y are finished i n s t r u c t u r e a n d i n comple te r e p a i r — a 
conc lu s ion e n f o r c e d b y t h e f a m i l i a r exper ience t h a t p u r e l y 
ne rvous acts, as those o f t h o u g h t , r e q u i r e unusua l e f fo r t s 

w h e n t h e b r a i n i s t i r e d . 
T h i s v a r i a b i l i t y o f t h e q u a n t i t a t i v e r e l a t i o n be tween 

ne rvous ac t ions a n d p s y c h i c a l states, is equa l ly seen w h e n 
w e l i m i t o u r compar i sons t o those nervous ac t ions a n d 
p s y c h i c a l states w h i c h oconr i n the same i n d i v i d u a l u n d e r 
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the same b o d i l y condi t ions . T o show t h a t u n l i k e b u t 
equal ly intense sensations m a y be p r o d u c e d b y per iphera l 
disturbances w i d e l y u n l i k e i n t h e i r amounts , p r o v i d i n g they 
arise i n d i f f e r en t ex te rna l sense-organs, is scarcely possible 
w i t h o u t c o m p a r i n g tbe amounts o f the i n c i d e n t forces; 
a n d th i s we cannot p r o p e r l y do, since we are here c o n f i n i n g 
our a t t e n t i o n to corre la t ions w i t h i n the o r g a n i s m . W e are 
s i m i l a r l y debar red f r o m g o i n g a t l e n g t h i n t o the quant i ta ­
t i v e contrasts be tween the muscu la r tensions p roduced b y 
the same f e e l i n g o f e f fo r t , a c c o r d i n g as the muscles exci ted 
are large or s m a l l ; f o r we cannot w e l l es tabl ish these con­
trasts w i t h o u t measur ing t h e muscu la r tensions b y the 
ex te rna l act ions t hey are equ iva len t t o . The re is , however, 
one class o f appropr ia te cases—those i n w h i c h i r r i t a t i ons 
a r i s ing w i t h i n t h e ' o r g a n i s m , set u p sensations t h a t cause 
und i r ec t ed m o t o r discharges. V i o l e n t toothache, f o r ex­
ample, is due to waves o f molecu la r change sent t h r o u g h 
one o r t w o m i n u t e a f fe ren t n e r v e - f i b r e s ; b u t the b o d i l y 
contor t ions show us t h a t the f e e l i n g so p roduced , suffices to 
send waves o f molecular change t h r o u g h va r ious large 
bundles o f e f ferent nerve- f ibres , a n d t o con t rac t numerous 
muscles w i t h m u c h force . T o w h i c h o f these disturbances, 
c en t r i pe t a l o r c e n t r i f u g a l , is t he f e e l i n g equ iva len t ? W e 
cannot say t o b o t h , f o r one is m a n y t imes t h e o ther i n 
a m o u n t ; a n d we have no reason t o say t h a t i t is equivalent 
t o one ra the r t h a n to the o t h e r : the r a t i o n a l inference be ing 
t ha t i t is n o t equiva len t t o e i ther . 

T o unde r s t and t h e rea l re la t ions be tween ob jec t ive and 
sub jec t ive changes i n the nervous sys tem, w e need b u t t o 
reca l l ce r t a in o f the conclusions reached i n p reced ing 
chapters. The essential p r i n c i p l e o f nervous organiza­
t i o n we have seen t o be t h a t the s m a l l amount s o f m o ­
t i o n received, l ibe ra te l a rge r amounts , a n d these again 
s t i l l l a rge r amounts . A d i s tu rbance i n t h e e n d o f an 
af ferent nerve is m u l t i p l i e d as i t t raverses t h e nerve , a n d 
the degree o f m u l t i p l i c a t i o n varies w i t h the l e n g t h o f the 
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n e r v e ; i t i s m u c h m o r e m u l t i p l i e d i n t h e first g a n g l i o n 
reached, a n d increases f u r t h e r i n t r a v e r s i n g the c e n t r i p e t a l 
n e r v e ; i t is a g a i n m u l t i p l i e d i n t h e super io r cent re , t o be 
a f t e r w a r d s a u g m e n t e d i n i t s subsequent c e n t r i f u g a l course ; 
a n d i t is once m o r e m u l t i p l i e d , p r o b a b l y i n a f a r grea ter 
degree, i n t h e c o n t r a c t i l e substance o f the e x c i t e d musc les . 
Hence t h e a c c o m p a n y i n g f e e l i n g , w h i c h is the sub jec t ive 

aspect o f t h i s d i s tu rbance a t one o f i t s i n t e r m e d i a t e stages, 
can be a q u a n t i t a t i v e equ iva len t n e i t h e r o f t h e i n i t i a l nervous 
change n o r o f t h e t e r m i n a l nervous change. M o r e o v e r , since 
the m u l t i p l i c a t i o n varies i n degree, b e i n g m u c h grea te r i n 
the organs o f t h e h i g h e r senses t h a n i n those o f the lower , 
i t f o l l o w s t h a t t h e r a t i o be tween t h e a m o u n t o f f e e l i n g a n d 
t h e a m o u n t o f i n i t i a l change is f a r f r o m c o n s t a n t ; a n d the 
evidence c lea r ly ind ica tes a l i k e incons tancy o f t h e r a t i o 
be tween t h e a m o u n t o f f e e l i n g a n d t h e a m o u n t o f t e r m i n a l 
change, a c c o r d i n g as one o r o the r muscle o r set o f muscles 
is made t o ac t . 

H o w t h e n can there be any q u a n t i t a t i v e r e l a t i o n , i t w i l l 
be asked. I f there is no equivalence b e t w e e n a d i s tu rbance 
set u p a t t h e p e r i p h e r y a n d t h e p r o d u c e d f e e l i n g , a n d no 
equivalence b e t w e e n t h e p r o d u c e d f e e l i n g a n d the m o t o r 
d i scharge t h a t f o l l o w s — i f t h e f e e l i n g does n o t even bear 
t h e same r a t i o t o e i t h e r the i n i t i a l o r the t e r m i n a l nervous 
change i n d i f f e r e n t cases; w h a t q u a n t i t a t i v e r e l a t i o n can 
the re be ? T h e r e p l y is s imp le . The re is a q u a n t i t a t i v e 
r e l a t i o n be tween ne rvous change a n d f e e l i n g w h e n a l l o the r 
t h i n g s r e m a i n the same ; a n d the re is a q u a n t i t a t i v e r e l a t i o n 
be tween f e e l i n g a n d r e s u l t i n g c o n t r a c t i o n w h e n a l l o the r 
t h i n g s r e m a i n t h e same. S u p p o s i n g eve ry c o n d i t i o n t o 
c o n t i n u e u n a l t e r e d , t h e n the s t i m u l u s conveyed t h r o u g h 
a g i v e n ne rve t o a g i v e n cent re , w i l l evoke a f e e l i n g t h a t 
increases a n d decreases i n s o m e t h i n g l i k e t h e same p r o ­
p o r t i o n as t h e s t i m u l u s increases a n d decreases; and , sup­
p o s i n g a g i v e n musc le t o be con t rac ted , t h e n the a m o u n t 
o f i t s c o n t r a c t i o n w i l l bear a t o l e r a b l y cons tant r a t i o to 
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the f e e l i n g o f e f f o r t t ha t accompanies the con t r ac t ion of 
i t . The na ture o f these corre la t ions m a y best be expressed 
b y numbers . I f , c o m i n g t h r o u g h a g i v e n a f fe ren t nerve, 
a d is turbance represented b y 1 generates a f e e l i n g repre­
sented b y 5, t h e n d is turbance 2 w i l l generate f e e l i n g 10, 
a n d d is turbance 5 f e e l i n g 2 5 ; a n d i f , a c t i n g t h r o u g h a 
g i v e n ef ferent nerve, f e e l i n g 5 resul ts i n muscu la r tension 
60, f e e l i n g 10 w i l l r esu l t i n muscu la r t ens ion 120. B u t to 
complete t h i s n u m e r i c a l express ion o f t h e fac ts we must 
suppose these ra t ios t o v a r y w i t h every set o f afferent 
nerves a n d every set o f e f fe ren t nerves. I f we say tha t 
1 t o 5 represents the r a t i o o f d i s tu rbance t o f e e l i n g i n the 
sense o f t o u c h , t h e n t o represent i t i n the sense o f hear ing 
w i l l need, say, 1 to 100, a n d i n t h e sense o f s i g h t perhaps 
1 t o 1 ,000 ; a n d s i m i l a r l y w i t h the ra t ios t h r o u g h o u t the 
m o t o r apparatus, accord ing as the muscles are large or 

sma l l . 
I n b r i e f , t hen , t h e q u a n t i t a t i v e co r r e l a t i on o f fee l ing 

a n d nervous change, holds t r u e o n l y w i t h i n n a r r o w l i m i t s . 
W e have g o o d reason t o conclude t h a t a t t h e pa r t i cu la r 
place i n a super ior nervous cen t re where , i n some mys­
ter ious way , an ob jec t ive change o r nervous a c t i o n causes a 
subjec t ive change o r f e e l i n g , the re exis ts a quant i ta t ive 
equivalence be tween the t w o : t h e a m o u n t o f sensation is 
p ropor t iona te t o the a m o u n t o f mo lecu la r t r a n s f o r m a t i o n 
t h a t takes place i n the ves icu la r substance affected. B u t 
there is no fixed, or even a p p r o x i m a t e , q u a n t i t a t i v e re la t ion 
be tween t h i s a m o u n t o f molecu la r t r a n s f o r m a t i o n i n the 
sent ient centre , a n d t h e p e r i p h e r a l d i s tu rbance o r i g i n a l l y 
caus ing i t , or the d i s tu rbance o f t h e m o t o r apparatus w h i c h 
i t m a y even tua l ly cause. 

§ 48. The feelings called sensations have alone been con­
sidered thus f a r ; l e a v i n g o u t o f v i e w t h e f ee l i ngs dis­
t i n g u i s h e d as emot ions . M u c h less d e f i n i t e as t h e y are, 
a n d n o t capable o f b e i n g made a t w i l l t h e objec ts o f ob» 
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se rva t ion a n d e x p e r i m e n t , t h e emot ions are m o r e d i f f i c u l t 
t o deal w i t h . B u t h a v i n g d i s ce rned c e r t a i n gene ra l law3 
to w h i c h t h e s i m p l e r f ee l ings c o n f o r m , w e m a y n o w ask 

whe the r , so f a r as w e can see, t h e y are c o n f o r m e d t o 
b y t h e m o r e c o m p l e x f ee l ings . W e s h a l l find t h a t 

t h e y are. 
T h e cond i t i ons essential t o t h e one are essential t o t h e 

o the r . E m o t i o n s , l i k e sensations, m a y be increased o r 
decreased i n i n t e n s i t y b y a l t e r i n g e i the r the q u a n t i t y o r 
t h e q u a l i t y o f t h e b l o o d . T h a t genera l abundance o f 
b l o o d is a cause o f emo t iona l e x a l t a t i o n , t h o u g h t o l e r a b l y 
ce r t a in , is n o t eas i ly p r o v e d ; b u t there is su f f i c i en t evidence 
o f t h e converse f a c t t h a t , o the r t h i n g s equal , d e p l e t i o n is a 
cause o f a p a t h y . T h e ef fec t o f loca l abundance o f b l o o d is 
u n d o u b t e d : the re is no ques t ion t ha t , w i t h i n l i m i t s , t h e 
a m o u n t o f e m o t i o n var ies as t h e a m o u n t o f b l o o d supp l i ed 
t o the g r ea t nervous centres . T h a t ne rvous s t i m u l a n t s i n ­
t e n s i f y t h e emot ions , or , as w e say, raise the s p i r i t s , is 
even m o r e m a n i f e s t t h a n t h a t t h e y m a k e t h e sensations 
keener . A n d i t is a f a m i l i a r t r u t h t h a t sedatives d i m i n i s h 
w h a t i s d i s t i n g u i s h e d as m o r a l p a i n , i n the same way t h a t 
t h e y d i m i n i s h p a i n a r i s i n g i n t h e t r u n k or l i m b s . 

T h a t a f e e l i n g lasts a n apprec iable t i m e , is no less 
t r u e o f an e m o t i o n t h a n o f a sensat ion : i ndeed the per­

sistence is r e l a t i v e l y conspicuous . T h e state o f conscious­
ness p r o d u c e d b y a f l a sh o f l i g h t n i n g , is so b r i e f as t o 
seem ins tan taneous : o n l y b y the he lp o f a r t i f i c i a l tests are 
sensations o f t h i s k i n d f o u n d t o have measurable du ra t i ons . 
B u t n o such tests are needed t o p r o v e t h a t emot ions con­
t i n u e t h r o u g h apprec iab le per iods . E v e n a s imple e m o t i o n , 
as o f anger o r fear , does n o t reach i t s f u l l s t r e n g t h the 
m o m e n t t h e cause presents i t s e l f ; a n d a f t e r the cause is 
r e m o v e d i t takes some t i m e t o die away . W h e n herea f te r 
w e dea l w i t h t h e o r i g i n o f emot ions , a n d recognize t h e 
f a c t t h a t t h e y are o f f a r m o r e i n v o l v e d natures t h a n sensa­
t i o n s , a n d i m p l y t h e co -opera t ion o f e x t r e m e l y i n t r i c a t e 
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nervous s t ructures , we sha l l under s t and h o w th i s greater 
d u r a t i o n is necessitated. 

T h a t an emot ion , l i k e a sensation, leaves b e h i n d i t a t em­
pora ry incapac i ty , is also t r u e ; a n d as the e m o t i o n produced 
b y a m o m e n t a r y cause lasts l onge r t h a n a sensation p ro­
duced b y a m o m e n t a r y cause, so does the p a r t i a l incapaci ty 
f o r a l i k e emot ion las t l onge r t h a n the p a r t i a l incapaci ty 
f o r a l i k e sensation. Passions o f a l l k i n d s come i n gushes 
or burs t s . T h a t t hey o f t e n con t inue f o r hours and days, 
is t r u e ; b u t t hey are never u n i f o r m t h r o u g h o u t hours 
a n d days. Be i t i n g r i e f , or j o y , o r tenderness, there is 
always a succession o f rises a n d fa l l s o f in tens i ty—a 
p a r o x y s m o f v i o l e n t f e e l i n g w i t h an i n t e r v a l o f f ee l ing less 
v io l en t , f o l l o w e d b y another p a r o x y s m . A n d then , af ter a 
succession o f these c o m p a r a t i v e l y - q u i c k a l ternat ions , there 
comes a ca lm — a p e r i o d d u r i n g w h i c h t h e waves of 
emo t ion are f e e b l e r : succeeded, i t m a y be, b y another 
series o f s t ronger waves. A s i n the case o f the sensations so 
i n the case o f the emot ions , t h i s f o l l o w s f r o m the fac t tha t 
w h a t is o b j e c t i v e l y a nervous a c t i o n a n d subjec t ive ly a 
f ee l i ng , involves waste o f the nervous s t ruc tures concerned. 
The centres w h i c h are the seats o f emot ions unde rgo dis­
i n t e g r a t i o n i n the genesis o f e m o t i o n s ; and , o ther th ings 
r e m a i n i n g equal , t he r eupon become less capable o f genera­
t i n g emotions u n t i l t h e y are r e - i n t eg ra t ed . I say, other 
t h i n g s r e m a i n i n g equal , because the r ise o f an emot ion 
b r i n g s b l o o d t o the par t s i m p l i c a t e d , a n d so l o n g as the 
a f f l u x is inc reas ing t h e i n t e n s i t y o f the e m o t i o n may i n ­
crease, n o t w i t h s t a n d i n g the waste t h a t has t a k e n p l ace ; 
b u t the several cond i t ions o n w h i c h a c t i v i t y depends h a v i n g 
become constant , a d i m i n i s h e d capaci ty f o r e m o t i o n i n e v i t ­
ab ly f o l l o w s each g u s h o f e m o t i o n . 

T h a t da i l y rises a n d fa l l s o f s t r e n g t h , consequent 
on da i l y per iod ic i t i es o f waste a n d repa i r , occur i n the 
emot ions as i n the sensations, is also t o l e r a b l y m a n i ­
fest . C u l t i v a t e d people, m o s t l y l e a d i n g l ives t h a t exercise 
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t h e i r b r a i n s t o o m u c h a n d t h e i r muscles too l i t t l e , and 
p laced i n socia l cond i t i ons t h a t c o m m o n l y b r i n g the 

s t ronges t exc i t emen t s t o w a r d s t h e close o f the day , are 
sub jec t t o a n a b n o r m a l p e r i o d i c i t y . B u t those whose l ives 
c o n f o r m best t o t h e laws o f h e a l t h , e x h i b i t ea r ly i n t h e 
day a gene ra l joyousness a n d e m o t i o n a l v i v a c i t y g rea te r 
t h a n t h e y do t o w a r d s i t s close, w h e n a p p r o a c h i n g sleepi­
ness is s h o w n b y a flagging in t e res t i n t h e t h i n g s and 

ac t ions a r o u n d . 
These c o m p l e x fee l ings t h a t are c e n t r a l l y i n i t i a t e d are 

also l i k e the s imple f ee l ings t h a t are p e r i p h e r a l l y i n i t i a t e d , 
i n h a v i n g gene ra l discharges as w e l l as special d i scharges : 
indeed t h e i r gene ra l discharges are t h e m o r e conspicuous 
o f t he t w o . A sensat ion is o f t e n v i s i b l y f o l l o w e d o n l y b y 
loca l m o v e m e n t : unless v e r y s t r o n g i t s ef fec t o n t h e o rgan ­
i s m as a w h o l e is u n o b t r u s i v e . B u t a n e m o t i o n , besides 
the more obvious changes i t w o r k s i n t h e muscles o f the 
face, h a b i t u a l l y w o r k s changes, e x t e r n a l a n d i n t e r n a l , 
t h r o u g h o u t the b o d y at l a r g e . T h e r e s p i r a t i o n , t h e c i r cu l a ­
t i o n , t h e d i g e s t i o n , as w e l l as the a t t i t udes a n d movement s , 
are i n f l u e n c e d b y i t even w h e n m o d e r a t e ; a n d everyone 
k n o w s h o w s t r o n g passions, pleasurable o r p a i n f u l , p r o ­

f o u n d l y d i s t u r b t h e w h o l e sys tem. 

§ 49. Nothing has yet been said about the most con­
spicuous a n d mos t i m p o r t a n t d i s t i n c t i o n e x i s t i n g a m o n g 
the fee l ings . E v e r y f e e l i n g , besides i t s m i n o r va r i a t i ons o f 
i n t e n s i t y , ex is t s u n d e r t w o s t r o n g l y - c o n t r a s t e d degrees o f 
i n t e n s i t y . The re i s a v i v i d f o r m o f i t w h i c h w e c a l l an 
ac tua l f e e l i n g , a n d the re is a f a i n t f o r m o f i t w h i c h w e c a l l 
a n i d e a l f e e l i n g . W h a t is the na tu re o f t h i s d i f fe rence as 
i n t e r p r e t e d f r o m o u r present s t a n d - p o i n t ? 

W h e n s t u d y i n g ne rve - s t ruc tu re , w e saw t h a t , i n a d d i t i o n 
t o connec t ions f o r m e d b y g r e y m a t t e r be tween t h e cen t r a l 
ends o f a f f e r en t a n d e f fe ren t nerves , these have connec­
t ions w i t h c e n t r i p e t a l a n d commissu ra l nerves , w h i c h 
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are aga in connected wi th , more d i s t an t nerves. A n d 
when s t u d y i n g nerve - f u n c t i o n , we saw t h a t a d i s tu rb ­
ance set up b y an a f fe ren t nerve i n i t s g a n g l i o n , does 
n o t affect exc lus ive ly the e f fe ren t nerve , b u t t h a t par t 
o f i t , conveyed t h r o u g h cen t r ipe t a l a n d commissural 
nerves, affects o ther centres, a n d these a g a i n others, u n t i l 
i t has reverbera ted t h r o u g h o u t the en t i re nervous system. 
W h a t fo l lows ? These reverbera t ions are feeble d is turb 
ances. A n d every centre, l i ab le as i t is t o be s t rongly 
d i s t u r b e d t h r o u g h i t s a f fe ren t or c e n t r i p e t a l nerve, is liable 
also t o be feeb ly d i s t u r b e d b y tbese reverberat ions a r r i v i n g 
t h r o u g h o the r nerves. W h a t t h e n m u s t happen w i t h each 
o f the libero-motor elements compos ing those h i g h e r centres 
i n w h i c h nervous changes become changes o f consciousness ? 
W h e n i t is a f fec ted t h r o u g h the d i r ec t a n d f u l l y - o p e n e d route, 
b y t ha t pe r iphera l impress ion t o w h i c h i t stands organical ly 
re la ted , i t evolves m u c h molecu la r m o t i o n , becomes an active 
p ropaga tor o f dis turbances t h r o u g h o u t t h e nervous system, 
a n d is the seat o f w h a t we ca l l a r e a l f e e l i n g ; b u t when i t 
is a f fec ted b y these secondary waves d i f f u s e d f r o m other 
s t r o n g l y exc i t ed par t s , i t becomes, as compared w i t h them 
(or w i t h i t s e l f unde r t h e previous cond i t i on ) a generator o f 
b u t l i t t l e molecular m o t i o n , a n d is t h e seat o f t h a t fa in t 
f e e l i n g w h i c h w e d i s t i n g u i s h as i d e a l . I n b r i e f , those 
v i v i d states o f consciousness w h i c h w e k n o w as sensations, 
accompany d i r ec t a n d there fore s t r o n g exc i t a t ions o f nerve-
cen t res ; w h i l e t h e f a i n t states o f consciousness w h i c h we 
k n o w as r emembered sensations, o r ideas o f sensations, 
accompany i n d i r e c t , a n d the re fo re weak , exc i ta t ions o f 
the same nerve-centres . 

T h a t the cont ras t o f i n t e n s i t y be tween t h e effects o f 
d i r ec t a n d i n d i r e c t exc i ta t ions , t h o u g h i t ho lds general ly , 
does n o t h o l d w i t h o u t excep t ion , is a f a c t q u i t e reconci lable 
w i t h t h i s i n t e r p r e t a t i o n . F o r , o n t h e one h a n d , a d i rec t 
e x c i t a t i o n m a y be v e r y f e e b l e ; w h i l e , o n t h e o the r hand , 
t h r o u g h a concurrence o f d i f f u s e d disturbances-, a n i n d i r e c t 
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e x c i t a t i o n m a y r ise t o considerable s t r e n g t h . Hence , oc­
cas ional ly , a n i d e a l f e e l i n g w i l l become a lmos t o r qu i t e 

equal i n v iv idness t o a r ea l f e e l i n g . Espec ia l ly m a y th i s 
happen w h e n t h e ne rve-cen t re concerned is su rcha rged w i t h 
b l o o d ; since a s m a l l d i s tu rbance m a y t h e n set u p i n i t an 

a m o u n t o f change equa l t o t h a t w h i c h a g r ea t d i s tu rbance 
produces w h e n o n l y t h e o r d i n a r y q u a n t i t y o f b l o o d is p r e ­
sent . A n d i t i s a m a t t e r o f obse rva t ion t h a t congested 
nerve-centres are those i n w h i c h i n d i r e c t l y - e x c i t e d fee l ings 
reach an i n t e n s i t y scarcely less t h a n t h a t o f d i r e c t l y - e x c i t e d 
f ee l ings . 

W h e n w e pass f r o m the fee l ings ca l led sensations, o f w h i c h 

t h e s t r o n g f o r m s are p e r i p h e r a l l y i n i t i a t e d , t o the fee l ings 
ca l led emot ions , o f w h i c h t h e s t r o n g f o r m s are c e n t r a l l y 
i n i t i a t e d , w e find t h e d i f fe rence be tween t h e s t r o n g a n d t h e 

w e a k f o r m s b y no means so g r e a t ; so t h a t , i n f ac t , i dea l 
e m o t i o n passes i n t o ac tua l e m o t i o n w i t h o u t any l i n e o f de­
m a r c a t i o n . O b v i o u s l y t h i s is w h a t m i g h t be a n t i c i p a t e d . 
F o r w h e t h e r i dea l o r ac tua l , e m o t i o n is a n accompan imen t 
o f a n i n d i r e c t e x c i t a t i o n : i t is n o t a n i m m e d i a t e r e su l t 
o f p e r i p h e r a l impress ions , e i the r s imple or c o m b i n e d ; 
b u t a med ia t e o r r emo te r e s u l t o f t h e m . Hence , a l l emo­
t ions , v i v i d a n d f a i n t , b e i n g t h e sub jec t ive aspects o f o b ­
j e c t i v e nervous changes t h a t are p roduced i n d i r e c t l y , are 
d i s t i n g u i s h a b l e o n l y a c c o r d i n g to the degree o f ind i rec tness 
o f t he e x c i t a t i o n , a n d t h i s a d m i t s o f insensible g rada t ions . 

§ 50. One more general truth must be set down to com­
p le te t h e o u t l i n e . T h e f o r e g o i n g inferences j o i n e d w i t h 
some con ta ined i n t h e las t chapter , i n t r o d u c e us t o i t . 

I n § § 36 , 37 , i t was p o i n t e d o u t t h a t nerve-centres d is ­
i n t e g r a t e d b y ac t i on , are p e r p e t u a l l y r e - i n t e g r a t i n g t h e m ­
selves, a n d a g a i n b e c o m i n g fit f o r a c t i on . W e saw t h a t 
r e p a i r p a r t i a l l y makes u p f o r waste f r o m i n s t a n t t o i n s t a n t , 
a n d t h a t t h e arrears o f r e p a i r are made u p d a i l y d u r i n g 
t h a t p e r i o d o f quiescence w h e n waste a lmos t ceases. W e 
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f u r t h e r saw tha t the r e s to ra t ion o f a nerve-centre t o i t s state 
o f i n t e g r i t y , is n o t o n l y the filling u p o f i t s q u a n t u m o f de­
composable mat te r , b u t is also the r e p l a c i n g o f molecules 
most exposed to d is turbance , a n d consequent ly the produc­
t i o n o f a compara t ive ly-uns tab le state. A n d we saw how, 
a f t e r a p e r i o d o f p r o f o u n d repose, there thus arises a con­
d i t i o n o f the nerve-centres such t h a t v e r y s l i g h t s t i m u l i cause 
nervous discharges. 

Th i s l a w applies no t genera l ly o n l y , b u t special ly to each 
nerve-centre a n d each o f i t s componen t pa r t s . I n propor­
t i o n as any p a r t o f a nerve-centre has been f o r a l o n g t ime 
u n u s e d — i n p r o p o r t i o n , t h a t is , as repa i r o f i t has gone on 
day a f t e r day a n d n i g h t a f t e r n i g h t u n h i n d e r e d b y appre­
ciable waste, i t m u s t be b r o u g h t t o a state o f more than 
o r d i n a r y i n s t a b i l i t y — a state o f excessive readiness to de­
compose a n d discharge. W h a t m u s t happen ? I n common 
w i t h a l l o ther par t s , i t is exposed t o these reverberations 
w h i c h f r o m in s t an t t o i n s t an t fill t he nervous system. I t s 
ex t reme i n s t a b i l i t y m u s t r ender i t unusua l l y sensitive to 
these reverbera t ions—unusua l ly ready t o undergo change, 
to y i e l d u p molecu la r m o t i o n , a n d t o become the seat of 
the concomi t an t idea l f e e l i n g . Besides a g rea t l i a b i l i t y 
to t he idea l f e e l i n g t h i s same c o n d i t i o n m u s t e n t a i l a great 
s t r e n g t h o f i t ; a n d so w h i l e t h e i n s t a b i l i t y continues, a 
s t r o n g idea l f e e l i n g w i l l be p e r p e t u a l l y aroused. A s , 
however , t he nerve-centre i n w h i c h such secondary mole­
cular changes a n d a c c o m p a n y i n g idea l fee l ings are thus set 
up , is somewhat was ted b y t h e m , i t f o l l o w s t h a t a f t e r they 
have gone o n f o r a considerable p e r i o d the i n s t a b i l i t y o f the 
centre w i l l be d i m i n i s h e d : i t w i l l no l o n g e r be so easily de­
composed b y i n d i r e c t d is turbances , a n d the f e e l i n g w i l l no t 
be p roduced . 

H e r e we have the i n t e r p r e t a t i o n o f w h a t are cal led 
desires. Desires are idea l feehngs t h a t arise w h e n the 
rea l fee l ings t o w h i c h t h e y cor respond have n o t been ex­
perienced f o r some t i m e . T h e y are t h e n l i ab le t o be exc i t ed 
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b y va r ious o f t b e i n d i r e c t d i s tu rbances r e f l e c t ed f r o m p a r t 
t o p a r t o f t b e ne rvous sys tem. T h e y are u sua l l y v i v i d a n d 
pers i s ten t i n p r o p o r t i o n t o the p rev ious p e r i o d o f r e s t — 
more v i v i d a n d m o r e pe r s i s t en t t h a n idea l f ee l ings o f the 
same k i n d u n d e r o r d i n a r y cond i t i ons . B u t a f t e r a p r o ­
l o n g e d p e r i o d d u r i n g w h i c h t h e y c o n t i n u e t o arise a n d 
a lmos t monopo l i ze consciousness, t h e y become feebler a n d 
f i n a l l y die away. 

§ 51. Such are the leading truths of ^stho-Physiology, 
set f o r t h w i t h as m u c h fulness as is here requ i s i t e . Sensa­
t i o n a n d e m o t i o n i n t h e i r r e la t ions t o nervous ac t ion , have 
been dea l t w i t h g e n e r a l l y ; a n d wha teve r has been said o f 
special sensations a n d special emot ions has been said mere ly 
to i l l u s t r a t e a l a w w h i c h ho lds a m o n g a l l t h e rest . T h e 
concomi tan t s , sub jec t ive a n d o b j e c t i v e , o f each p a r t i c u l a r 
k i n d o f sensat ion a n d each p a r t i c u l a r k i n d o f e m o t i o n , 

I here pass over . T h e y m a y be s t ud i ed t o g rea t advantage 
i n the w o r k s o f Professor B a i n o n The Senses and the 
Intellect, a n d The Emotions and the Will; i n w h i c h he 
has g i v e n an elaborate account o f the connec t ion be tween 
t;ach p a r t i c u l a r f e e l i n g , s imple o r c o m p l e x , a n d i t s var ious 

p h y s i c a l accompan imen t s . T o these w o r k s I m u s t c o m ­
m e n d t h e reader w h o wishes t o t race o u t these m i n o r cor-
l e l a t i o n s . A s da ta f o r t h e present t rea t i se , t h e o n l y fac ts 
n e e d f u l t o be c a r r i e d w i t h us are those set f o r t h i n the 

p r e c e d i n g sect ions. T h e y m a y be s u m m e d u p t h u s . 
F e e l i n g o f w h a t e v e r k i n d i s d i r e c t l y k n o w n b y each 

person i n no o the r place t h a n h i s o w n consciousness. T h a t 
f ee l ings ex i s t i n t h e w o r l d b e y o n d consciousness, is a b e l i e f 
reached o n l y t h r o u g h a n i n v o l v e d c o m b i n a t i o n o f i n f e r ­
ences. T h a t a l i k e i n h u m a n a n d i n f e r i o r be ings , fee l ings 
are accompan imen t s o f changes i n the pecu l i a r s t ruc tu re 
k n o w n as t h e ne rvous sys tem, i s also an i n d i r e c t l y -
es t ab l i shed be l i e f . A n d t h a t t h e f ee l ings alone cognizable 

b y a n y i n d i v i d u a l are p r o d u c t s o f the a c t i o n o f h i s o w n 
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nervous system, which, he has never seen a n d o n w h i c h he 
can t r y no exper iments , is a be l i e f o n l y to be a r r ived at 
t h r o u g h a f u r t h e r cha in o f reasoning . Nevertheless , the 
evidence, t h o u g h so i n d i r e c t , is so extensive, so va r ied , and 
so congruous , t h a t w e m a y accept the conclusion w i thou t 

hes i ta t ion . 
T h e conclusion h a v i n g been accepted—provis ional ly i f 

n o t p e r m a n e n t l y — i t s v a l i d i t y is shown b y l ead ing us to 
an t ic ipa te t r u l y , i n one set o f cases a f t e r another , the par­
t i c u l a r subjec t ive phenomena t h a t accompany particular 
ob jec t ive phenomena. W e have seen t h a t the several 
circumstances w h i c h f ac i l i t a t e o r h i n d e r nervous action, 
are also circumstances w h i c h f ac i l i t a t e or h inde r feel ing. 
W e have seen t h a t as nervous ac t i on occupies appreciable 
t i m e , so f e e l i n g occupies appreciable t i m e . W e have seen 
t h a t each f e e l i n g leaves a p a r t i a l i ncapac i ty f o r a l i k e feel­
i n g , as each nervous ac t ion leaves a p a r t i a l incapaci ty for 
a l i k e nervous ac t ion . W e have seen tha t , o ther things 
equal , the in tens i t ies o f fee l ings v a r y as t h e intensit ies of 
the cor re la t ive nervous act ions. W e have seen tha t the 
d i f ference be tween d i r e c t a n d i n d i r e c t nervous disturbances, 
corresponds t o t h e d i f fe rence be tween the v i v i d feelings 
we ca l l r ea l a n d the f a i n t fee l ings w e ca l l idea l . A n d we 
have seen t h a t ce r t a in more special ob jec t ive phenomena 
w h i c h nervous act ions present , have answer ing subjective 
phenomena i n the f o r m s o f f e e l i n g w e d i s t i n g u i s h as desires. 

Thus , imposs ib le as i t is t o ge t i m m e d i a t e p r o o f that 
f ee l ing and nervous ac t ion are t h e i n n e r a n d ou te r faces of 
the same change, ye t the hypothes i s t h a t t h e y are eo 
harmonizes w i t h a l l t he observed f a c t s ; a n d , as elsewhere 
shown (First Principles, § 40) no o ther v e r i f i c a t i o n is pos­

sible f o r us t h a n t h a t w h i c h resu l t s f r o m t h e establishment 
of complete c o n g r u i t y among our experiences. 



C H A P T E R V I I , 

THE SCOPE OF PSYCHCLOGY. 

$ 52. We may now enter on our special topic. TL.US far 
we have been occup ied w i t b t b e da ta o f P sycho logy , a n d 
n o t w i t h P s y c h o l o g y p r o p e r l y so-cal led. H e r e l e a v i n g the 
founda t ions w e pass t o t h e supe r s t ruc tu re . 

N o t a f e w readers w i l l be su rp r i s ed b y t h e asser t ion t h a t 
none o f t h e t r u t h s w e have been c o n t e m p l a t i n g are psycho­
l o g i c a l t r u t h s . Since t h e a n a t o m y a n d p h y s i o l o g y o f t h e 
nervous sys t em have occupied so m u c h a t t e n t i o n , a n d since 
i t has been g r o w i n g m a n i f e s t t h a t the re is a f u n d a m e n t a l 

connec t ion b e t w e e n nervous changes a n d psych ica l states, 
there has ar isen a con fus ion b e t w e e n t h e phenomena w h i c h 
unde r l i e P s y c h o l o g y a n d t h e phenomena o f P s y c h o l o g y i t se l f . 
I n r e a l i t y , a l l t h e fac t s ascer ta ined b y those w h o have made 
ne rve - s t ruc tu re a n d n e r v e - f u n c t i o n t h e i r s tudies , are fac ts 
o f a s i m p l e r o rde r t h a n those r i g h t l y t e r m e d p s y c h o l o g i c a l ; 
t h o u g h t h e y are fac t s e n t e r i n g i n t o t h e c o m p o s i t i o n o f 

psycho log ica l f ac t s . 
M o s t w i l l a d m i t w i t h o u t h e s i t a t i o n t h a t the first five 

chapters o f t h i s p a r t consis t o f p ropos i t i ons w h i c h are e x c l u ­
s i v e l y m o r p h o l o g i c a l a n d p h y s i o l o g i c a l . I n t h e m the s t ruc ­
t u r e o f t h e nervous sys tem, i t s f u n c t i o n s , t h e cond i t ions 
t o i t s a c t i o n , & c , have been dea l t w i t h p u r e l y as phys ica l 
phenomena—phenomena as p u r e l y phys i ca l as the absorp t ion 
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of n u t r i m e n t or the c i r cu l a t i on o f the b l o o d . W h a t e v e r 
impl ica t ions m a y have ar isen f r o m the use o f words that 
ca r ry w i t h t h e m i n d i r e c t meanings , t he d i r ec t meanings of 
a l l t he propos i t ions set d o w n have nowhere i m p l i e d con­
sciousness or f e e l i n g ; and , i g n o r i n g consciousness or fee l ing, 
t hey have l e f t ou t t h a t w h i c h is t a c i t l y or avowedly contained 
i n every p ropos i t i on o f Psycho logy . 

I t w i l l p r o b a b l y be t h o u g h t , however , t h a t at any rate 
t r u t h s b e l o n g i n g t o Psycho logy p rope r are t o be found 
i n the last chapter . D e a l i n g as the las t chapter does w i t h 
the connections be tween nervous changes and feel ings, i t 
necessarily becomes, b y i n c l u d i n g a psych ica l element, a part 
o f psych ica l science. T o t h i s t h e r e jo inde r is t ha t , though 
i t can scarcely be exc luded absolu te ly f r o m t h e b o d y of this 
science, ye t i t does n o t s t r i c t l y f a l l w i t h i n t h a t body . 2Estho-
phys io logy has a p o s i t i o n t h a t is e n t i r e l y un ique . I t belongs 
ne i the r t o the objec t ive w o r l d n o r the subjec t ive w o r l d ; but 
t a k i n g a t e r m f r o m each, occupies i t s e l f w i t h the correlat ion 
o f the t w o . I t m a y w i t h as m u c h p r o p r i e t y be included 
i n the doma in o f phys ica l science as i n t h e doma in o f psy­
ch ica l sc ience ; a n d m u s t be l e f t whe re i t stands, as the 
l i n k be tween t h e m . 

Perhaps th i s exp lana t ion w i l l increase r a the r t h a n decrease 
the surprise p roduced b y the asser t ion t h a t was t o be j u s t i ­
f i e d . T o clear u p the confus ion , w e m u s t examine more 
ca r e fu l l y the d i s t i n c t i o n be tween t h e t r u t h s w h i c h are 
s t r i c t l y psycho log ica l a n d those w h i c h m e r e l y enter in to 
the compos i t ion o f psycho log ica l t r u t h s . 

§ 53. Throughout the preceding chapters, including even 
the last , every p r o p o s i t i o n set d o w n has expressed some 
r e l a t i o n o f phenomena o c c u r r i n g w i t h i n t h e l i m i t s o f the 
o rgan i sm. The sub jec t -ma t t e r has been t h e character of 
a s t r u c t u r e ; or the effect w h i c h a d i s tu rbance set u p i n one 
place has i n causing m o t i o n i n a n o t h e r ; o r t h e connect ion 
be tween the phys ica l state o f t h e w h o l e o r a p a r t o f the 
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o r g a n i s m , a n d some gene ra l o r l oca l ne rvous p rocess ; or 
the va r iab le i n t e n s i t y o f an a c t i o n i n a ne rve-cen t re as 
d e t e r m i n e d b y a p r e c e d i n g l i k e a c t i o n ; or t h e i n t e r d e p e n ­
dence o f i n t e r n a l p h y s i c a l changes a n d i n t e r n a l p sych ica l 
changes. T h a t is t o say, t h e a t t e n t i o n has eve rywhere been 
d i r e c t e d exc lu s ive ly t o co-existences a n d sequences o f w h i c h 
t h e b o d y alone is t h e sphere. D i s t i n c t o r t a c i t 
reference has, indeed , f r e q u e n t l y been made t o some e x t e r n a l 
fo rce . E i t h e r a d i s t u r b i n g agen t l y i n g b e y o n d the l i m i t s o f 
t h e o r g a n i s m has been r e f e r r e d t o i n genera l t e rms , or , f o r 
i l l u s t r a t i o n ' s sake, t h i s or the o ther k i n d o f d i s t u r b i n g agen t 
has been named . B u t such references, vague o r d i s t i n c t , 
have been made m e r e l y because i t was n e e d f u l t o suppose 
s o m e t h i n g b y w h i c h an o rgan ic change was set u p ; n o t 
because t h i s s o m e t h i n g h a d t o be i n c l u d e d i n t h e p ropos i ­

t i o n set d o w n , w h i c h i n every case f o r m u l a t e d an i n t e r n a l 

r e l a t i o n o n l y . T h e e n t a n g l e m e n t o f phenomena is such, t h a t 
we can never cu t o f f abso lu te ly f r o m a l l o thers the par ­
t i c u l a r phenomena w e are d e a l i n g w i t h ; b u t , because w e 
presuppose these o the r phenomena , i t does n o t f o l l o w t h a t 
the science t o w h i c h t h e y p e r t a i n f o r m s p a r t o f the science 
w i t h w h i c h w e are spec ia l ly occupied . F o r ins tance, i t is 
imposs ib le t o descr ibe, o r t h i n k of , a chemica l e x p e r i m e n t 
t h a t discloses some chemica l r e l a t i o n , w i t h o u t m a k i n g dis­
t i n c t o r t a c i t references t o phys i ca l r e l a t i o n s — t h e p o u r i n g 

a n d m i x t u r e o f l i q u i d s , t h e ascent o f bubb les o f d i sengaged 
gas, t he f a l l i n g o f a p r e c i p i t a t e ; b u t i t is n o t the re fo re h e l d 
t h a t w e are i n c l u d i n g phys ics i n ou r c h e m i s t r y . S i m i l a r l y , 
i t m u s t be a d m i t t e d t h a t t h o u g h t h e f o r e g o i n g chapters 
have t a c i t l y assumed e n v i r o n i n g forces , y e t t h i s assumpt ion 
has been s i m p l y i n c i d e n t a l t o t h e s t u d y o f i n t e r n a l co­

existences a n d sequences. 
N o w so l o n g as w e state fac ts o f w h i c h a l l t he t e rms l i e 

w i t h i n t h e o r g a n i s m , o u r fac ts are m o r p h o l o g i c a l o r p h y ­
s io log ica l a n d i n no degree p sycho log i ca l . E v e n t h o u g h 

t h e r e l a t i o n w i t h w h i c h w e are dea l i ng is t h a t be tween a 
7 
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nervous change and a f e e l i ng , i t is s t i l l n o t a psychological 
re la t ion so l o n g as the f e e l i n g is r ega rded mere ly as con­
nected w i t h the nervous change, and n o t as connected w i t h 
some existence l y i n g outside the o rgan i sm. A s ce r ta in ly as 
the m a n who demonstrates b y dissect ion the ar t icula t ions of 
the bones, and the m a n w h o , b y a s p h y g m o g r a p h , delineates 
tbe v a r y i n g mot ions o f the hear t , are respec t ive ly s tudy ing 
m o r p h o l o g y and p h y s i o l o g y ; so ce r t a in ly is the m a n who ' 
examines nervous s t ruc tu re and exper iments on nervous 
f u n c t i o n , a s tudent o f these same sciences, i f he considers 
the i n n e r corre la t ions o n l y a n d does n o t simultaneously 
consider the a n s w e r i n g outer corre la t ions . 

F o r t ha t w h i c h d is t inguishes Psycho logy f r o m the sciences 
on w h i c h i t rests, i s , t h a t each o f i t s p ropos i t ions takes ac­
count b o t h o f the connected i n t e r n a l phenomena and of the 
connected ex te rna l phenomena t o w h i c h t h e y r e fe r . I n a phy­
siological p r o p o s i t i o n an i n n e r r e l a t i o n is the essential sub­
j ec t o f t h o u g h t ; b u t i n a psycho log ica l p r o p o s i t i o n an outer 
r e l a t ion is j o i n e d w i t h i t as a co-essential subjec t o f thought . 
A r e l a t i o n i n the e n v i r o n m e n t rises i n t o co-ordinate i m ­
por tance w i t h a r e l a t i o n i n the o rgan i sm. The t h i n g con­
t emp la t ed is n o w a t o t a l l y d i f f e r e n t t h i n g . I t is no t the 
connect ion be tween the i n t e r n a l phenomena, n o r is i t the 
connect ion be tween the e x t e r n a l p h e n o m e n a ; b u t i t is the 
connection between these two connections. A psychological 
p r o p o s i t i o n is necessarily compounded o f t w o proposi t ions , 
o f w h i c h one concerns the subject a n d the o ther concerns 
the o b j e c t ; a n d cannot be expressed w i t h o u t the f o u r terms 
w h i c h these t w o propos i t ions i m p l y . T h e d i s t i n c t i o n may 
be best exp la ined b y symbols . Suppose t h a t A a n d B are 
t w o re l a t ed mani fes ta t ions i n the env i ronmen t—say , the 
colour and taste o f a f r u i t ; t h e n , so l o n g as w e contempla te 
t he i r r e l a t i o n b y i t se l f , o r as associated w i t h o the r ex te rna l 
phenomena, we are occupied w i t h a p o r t i o n o f phys ica l 
science. N o w suppose t h a t a a n d b are the sensations p r o ­
duced i n the o rgan i sm b y th i s pecul ia r l i g h t w h i c h the f r u i t 
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ref lec ts , a n d b y t b e chemica l a c t i o n o f i t s j u i c e o n t h e 
p a l a t e ; t h e n , so l o n g as w e s t u d y t h e a c t i o n o f t h e l i g h t o n 

t h e r e t i n a a n d o p t i c centres , a n d consider h o w t h e j u i c e sets 
u p i n o the r centres a nervous change k n o w n as sweetness, 
w e are occup ied w i t h fac t s b e l o n g i n g t o t h e sciences o f 
P h y s i o l o g y a n d ^ E s t h o - p h y s i o l o g y . B u t w e pass i n t o t h e 
d o m a i n o f P s y c h o l o g y t h e m o m e n t w e i n q u i r e h o w the re 
comes t o ex i s t w i t h i n t h e o r g a n i s m a r e l a t i o n be tween a a n d 
b t h a t i n some w a y o r o ther corresponds t o t h e r e l a t i o n 
be tween A a n d B . P y s c h o l o g y is exc lus ive ly concerned w i t h 
t h i s connec t ion b e t w e e n ( A B ) a n d (a b)—has t o i nves t iga t e 
i t s na tu re , i t s o r i g i n , i t s m e a n i n g , & c . 

A moment / s i n t r o s p e c t i o n w i l l n o w make i t clear t o the 
reader, t h a t he cannot f r a m e any psycho log ica l concep t ion 
w i t h o u t t hus l o o k i n g a t i n t e r n a l co-existences a n d se­
quences i n t h e i r a d j u s t m e n t s t o e x t e r n a l co-existences 
a n d sequences. I f he studies the s imples t act o f per­
cep t ion , as t h a t o f l o c a l i z i n g a t o u c h i n some p a r t o f h i s 
s k i n , t h e indispensable t e r m s o f h i s i n q u i r y a r e : — o n t h e 
one h a n d a t h i n g (1) a n d a p o s i t i o n ( 2 ) , b o t h o f w h i c h 

he regards as o b j e c t i v e ; a n d o n t h e o the r h a n d a sensat ion 
(3 ) , a n d a state o f consciousness c o n s t i t u t i n g his apprehen­
s ion o f p o s i t i o n (4 ) , b o t h o f w h i c h he regards as sub jec t ive . 
A g a i n , t o c i te an example f r o m t h e opposi te e x t r e m e , 

i f he takes f o r his p r o b l e m one o f h i s i n v o l v e d sen t iments , 
as t h a t o f j u s t i c e , he cannot represen t t o h i m s e l f t h i s 
sen t imen t , o r g i v e any m e a n i n g t o i t s name, w i t h o u t c a l l i n g 
t o m i n d act ions a n d re la t ions supposed t o ex i s t i n t h e 
e n v i r o n m e n t : n e i t h e r t h i s n o r any o the r e m o t i o n can be 
aroused i n consciousness even v a g u e l y , w i t h o u t p o s i t i n g 
s o m e t h i n g b e y o n d consciousness to w h i c h i t r e fe r s . A n d 
w h e n , in s t ead o f s t u d y i n g P s y c h o l o g y sub j ec t i ve ly , he 
s tudies i t o b j e c t i v e l y i n t h e acts o f o the r be ings , he 
s i m i l a r l y finds h i m s e l f incapable o f s t i r r i n g a step w i t h ­
o u t t h i n k i n g o f i n n e r cor re la t ions i n t h e i r references t o 

ou t e r cor re la t ions . 
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§ 54. I t is contended b y some t b a t Psycbo logy is a part 
o f B i o l o g y , and should be m e r g e d i n i t ; a n d those w h o ho ld 
th i s v i e w w i l l poss ib ly answer the above a r g u m e n t b y 
say ing t ha t i n m a n y cases t h e non-psycholog ica l p a r t of 
B i o l o g y also takes i n t o account phenomena i n the env i ron­
men t , a n d even de f in i t e connections a m o n g these pheno­
mena. The l i f e o f every o rgan i sm is a cont inuous adaptat ion 
o f i t s i n n e r actions t o outer a c t i o n s ; a n d a complete 
i n t e r p r e t a t i o n o f the i n n e r act ions invo lves recogni t ion 
o f t he outer ac t ions . The annual p r o d u c t i o n o f leaves, 
flowers, and seeds b y p lan t s , is ad jus t ed t o the annual 
changes o f the seasons; and there is i n animals an adjust­
m e n t be tween ex te rna l changes i n t empera tu re and abund­
ance, a n d i n t e r n a l p r o d u c t i o n o f ova. Moreove r , there are 
m a n y special re la t ions o f s t ruc tu re a n d f u n c t i o n i n plants 
a n d animals, t h a t have reference to special re la t ions o f struc­
t u r e and f u n c t i o n i n s u r r o u n d i n g p lan ts a n d an ima l s : i n ­
stance those ar rangements o f the sexual organs tha t fit 
p a r t i c u l a r phaenogams f o r b e i n g f e r t i l i z e d b y the par t icu lar 
insects t h a t v i s i t t h e m . 

B u t t r u e as is t h i s concep t ion o f L i f e (and h a v i n g based 
the Principles of Biology on i t I a m n o t l i k e l y t o question 
o r t o underva lue i t ) , I nevertheless h o l d the d i s t inc t ion 
above d r a w n t o be subs tan t i a l ly v a l i d . F o r t h r o u g h ­
o u t B i o l o g y p roper , t he e n v i r o n m e n t a n d i t s correlated 
phenomena are e i ther b u t t a c i t l y recognized , or , i f over t ly 
a n d d e f i n i t e l y recognized , are so b u t occas iona l ly ; whi le 
the o rgan i sm a n d i t s cor re la ted phenomena prac t ica l ly 
monopol ize the a t t e n t i o n . B u t i n Psycho logy , the cor­
re la ted phenomena o f the e n v i r o n m e n t are a t every step 
avowedly a n d d i s t i n c t l y r e c o g n i z e d ; a n d are as essential 
t o every psycholog ica l idea as are t h e cor re la ted phe­
nomena o f the o rgan i sm. L e t us observe t h e contrast 
as e x e m p l i f i e d . W e s t u d y d iges t i on . D i g e s t i o n impl ies 
f o o d . F o o d impl i e s n e i g h b o u r i n g p lan t s o r an imals . B u t 
t h i s i m p l i c a t i o n scarcely enters i n t o ou r s t u d y o f d iges t i on , 
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unless w e ask t h e q u i t e special q u e s t i o n — h o w the d iges t ive 
organs become fitted t o t h e mater ia l s t h e y have to act upon? 
A g a i n , w h e n w e i n t e r p r e t r e s p i r a t i o n w e t ake f o r g r a n t e d a 
s u r r o u n d i n g o x y g e n a t e d m e d i u m . A n d y e t t o show h o w 

f a r the t w o m a y be separated, w e need o n l y r e m e m b e r t h a t 
t h e phenomena o f r e s p i r a t i o n m a y be v e r y w e l l t r a ced o u t 

i n one w h o breathes a b l adde r o f gas a r t i f i c i a l l y ob ta ined 
f r o m p e r o x i d e o f manganese o r ch lora te o f po tash . Once 

m o r e , i f , i n f o l l o w i n g ou t the l i f e - h i s t o ry o f a p l a n t , w e have 
t o n o t e t h e adap ta t i on o f i t s h o o k e d seeds t o the w o o l l y 
fleece o f t h e a n i m a l w h i c h acc iden ta l ly carries t h e m o f f a n d 
disperses t h e m , t h i s d i s t i n c t reference t o specia l ly-connected 
phenomena i n t h e e n v i r o n m e n t , occurs e i the r b u t once i n an 
account o f t h e p l an t ' s l i f e , or o n l y a t l o n g in t e rva l s . I n f ac t , 

w e m a y say t h a t t h e grea t mass o f p u r e l y b i o l o g i c a l pheno­
mena m a y be d i sp layed f o r some t i m e b y an o r g a n i s m de­
tached f r o m i t s m e d i u m , as b y a fish o u t o f wa t e r . N o w 
observe h o w d i f f e r e n t i t is w i t h p sycho log ica l phenomena. 
W e cannot e x p l a i n a s ingle ac t o f a fish as i t moves about 
i n the wa t e r , w i t h o u t t a k i n g i n t o account i t s re la t ions t o 
n e i g h b o u r i n g objec ts d i s t i n g u i s h e d b y spec ia l ly- re la ted 
a t t r i b u t e s . T h e i n s t i n c t i v e proceedings o f the insect , 
equa l ly w i t h those w h i c h i n h i g h e r creatures w e ca l l i n ­
t e l l i g e n t , w e are unable even t o express w i t h o u t r e f e r r i n g 

to t h i n g s a r o u n d . 
I n b r i e f , t h e n , the p ropos i t ions o f B i o l o g y , w h e n t h e y 

i m p l y t h e e n v i r o n m e n t a t a l l , i m p l y a lmos t exc lus ive ly i t s 
f e w gene ra l a n d cons tan t phenomena , w h i c h , because o f 
t h e i r g e n e r a l i t y a n d constancy, m a y be l e f t ou t o f con­
s i d e r a t i o n ; whereas t h e p ropos i t i ons o f P s y c h o l o g y r e f e r 
t o i t s m u l t i t u d i n o u s , special,- a n d e v e r - v a r y i n g phenomena, 
w h i c h , because o f t h e i r spec ia l i ty a n d c h a n g e a b i l i t y , can­

n o t be l e f t o u t o f cons idera t ion . 

§ 55. The admission that Psychology is not demarcated 

f r o m B i o l o g y b y a sharp l i n e , w i l l perhaps be cons t rued 



136 THE DATA OF PSYCHOLOGY. 

i n t o the admission t h a t i t cannot r i g h t l y be r ega rded as a 
d i s t i n c t science. B u t those w h o so construe the admission, 
misconceive the natures o f the re la t ions a m o n g the sciences. 
T h e y assume t h a t there ex is t o b j e c t i v e l y those clear separa­
t ions w h i c h the needs o f c lass i f icat ion lead us t o make 
sub jec t ive ly . Whereas the f ac t is , t h a t b e y o n d the divis ions 
be tween the three f u n d a m e n t a l orders o f the sciences, A b ­
s t rac t , Abs t r ac t - conc re t e , a n d Concrete , the re exis t ob­
j e c t i v e l y no clear separations a t a l l : the re are o n l y d i f fe r ­
en t g roups o f phenomena b r o a d l y cont ras ted b u t shading 
o f f one i n t o another . T o those w h o accept the doc t r ine of 
E v o l u t i o n , t h i s scarcely needs s a y i n g ; f o r E v o l u t i o n be ing 
a un ive r sa l process, one a n d con t inuous t h r o u g h o u t a l l 
f o r m s o f existence, there can be no b r e a k — n o change f r o m 
one g r o u p o f concrete phenomena t o another w i t h o u t a 
b r i d g e o f in t e rmed ia t e phenomena. I t w i l l be w e l l here, 
however , t o show b y i l l u s t r a t i o n s t h a t t h e s imple r concrete 
sciences are separable f r o m one another o n l y i n the same 
way t h a t Psycho logy is separable f r o m B i o l o g y . 

A s t r o n o m y a n d Geo lcgy are r e g a r d e d as d i s t i n c t . B u t 
Geology is n o t h i n g more t h a n a chapter c o n t i n u i n g i n 
de t a i l one p a r t o f a h i s t o r y t h a t was once w h o l l y astrono­
m i c ; a n d even n o w , m a n y o f i t s l e a d i n g fac ts be long as 
m u c h t o the o lder p a r t o f the h i s t o r y as t o t h e younger . 
N o t o n l y do w e t race back the E a r t h t o a t i m e w h e n i t s 
a s t ronomic a t t r i b u t e s were u n c o m p l i c a t e d b y those geo­
l o g i c ones t h a t have g r a d u a l l y ar isen as i t c o o l e d ; n o t on ly 
i n the solar heat, caus ing the aer ia l , m a r i n e , a n d fluvial 
cu r ren t s w h i c h w o r k mos t geologic changes, are w e com­
pel led t o recognize an as t ronomic f o r c e ; b u t i n the t i d a l 
wave w e have a phenomenon as m u c h as t ronomic as geo­
log ic , a n d as m u c h geologic as a s t ronomic . E v e n he w h o 
a r b i t r a r i l y excludes f r o m a s t r o n o m y e v e r y t h i n g b u t the 
m o l a r mo t ions t h r o u g h o u t t h e Solar S y s t e m (so i g n o r i n g 
the r ad i an t l i g h t a n d heat b y w h i c h alone t h e S u n a n d 
planets are k n o w n t o us) does n o t escape t h i s d i f f i c u l t y ; 



THE SCOPE OP PSYCHOLOGY. 137 

f o r t h e m o t i o n o f t h e t i d a l wave is a m o l a r m o t i o n gene­
r a t e d b y forces such as generate a l l o the r m o l a r mo t ions 
e x h i b i t e d b y t h e Solar S y s t e m ; a n d y e t i t is a t t he same 
t i m e a m o t i o n o f m a t t e r o n t h e E a r t h ' s surface, n o t d i s ­
t i n g u i s h a b l e f r o m those o the r m o t i o n s o f m a t t e r w h i c h 
c o n s t i t u t e geo log ica l changes, m a n y o f w h i c h , indeed , are 

concomi t an t s o f i t . T h e separa t ion b e t w e e n B i o ­
l o g y a n d Geo logy once seemed impassab l e ; a n d t o m a n y 
seems so n o w . B u t every day b r i n g s n e w reasons f o r 
b e l i e v i n g t h a t the one g r o u p o f phenomena has g r o w n o u t 
o f t h e o the r . Organ i sms are h i g h l y - d i f f e r e n t i a t e d p o r t i o n s 
o f t h e m a t t e r f o r m i n g t h e E a r t h ' s c rus t a n d i t s gaseous 
enve lope ; a n d t h e i r d i f f e r e n t i a t i o n f r o m t h e res t has 
ar isen, l i k e o the r d i f f e r e n t i a t i o n s , b y degrees. T h e chasm 
be tween t h e i n o r g a n i c a n d t h e o rgan ic is b e i n g filled u p . 
O n the one h a n d , some f o u r o r five t housand compounds once 
regarded as exc lus ive ly o rgan i c , have n o w been p r o d u c e d 
a r t i f i c i a l l y f r o m i n o r g a n i c m a t t e r ; a n d chemis ts do n o t 
d o u b t t h e i r a b i l i t y so t o p roduce t h e h i g h e s t f o r m s of 

o rgan ic m a t t e r . O n t h e o the r h a n d , t h e microscope has 
t r aced d o w n organisms t o s imple r a n d s i m p l e r f o r m s u n t i l , 
i n t he Protogenes o f Professor H a e c k e l , t he re has been 

reached a t y p e d i s t i ngu i shab l e f r o m a f r a g m e n t o f a l b u m e n 
o n l y b y i t s finely-granular character . 

T h u s the d i s t i n c t i o n be tween B i o l o g y a n d P s y c h o l o g y has 

t h e same j u s t i f i c a t i o n as the d i s t i nc t i ons be tween t h e con­
crete sciences be low t h e m . T h e o r e t i c a l l y , a l l t h e concrete 
sciences are a d j o i n i n g t r ac t s o f one science, w h i c h has f o r 
i t s sub jec t -ma t t e r , t he con t inuous t r a n s f o r m a t i o n w h i c h t h e 

U n i v e r s e undergoes . P r a c t i c a l l y , however , t h e y are d i s ­
t i n g u i s h a b l e as successively m o r e special ized pa r t s o f t h e 
t o t a l science—parts f u r t h e r special ized b y the i n t r o d u c t i o n 
o f a d d i t i o n a l fac tors . T h e A s t r o n o m y o f t h e Solar Sys t em is 
a special ized p a r t o f t h a t gene ra l A s t r o n o m y w h i c h inc ludes 
o u r w h o l e Sidereal S y s t e m ; a n d becomes special ized b y 
t a k i n g i n t o account the r e v o l u t i o n s a n d ro ta t ions o f p lane ts 
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and satelli tes. Geology (or ra ther Geogeny l e t us ca l l i t , 
t h a t we m a y inc lude a l l those m i n e r a l o g i c a l a n d meteorological 
changes w h i c h the w o r d Geology, as n o w used, recognizes 
bu t t a c i t l y ) is a specialized p a r t o f th i s special A s t r o n o m y ; 
a n d becomes specialized b y j o i n i n g w i t h t h e effects o f the 
E a r t h ' s mo la r mot ions , tbe effects o f cont inuous decrease i n 
i t s i n t e r n a l molecular m o t i o n , and the effects o f the molecular 
m o t i o n r ad ia t ed f r o m the Sun . B i o l o g y is a specialized par t 
o f Geogeny, dea l ing w i t b pecul ia r aggregates o f peculiar 
chemica l compounds f o r m e d o f the E a r t h ' s superf ic ia l ele­
ments—aggregates w h i c h , w h i l e exposed t o these same 
gene ra l forces m o l a r a n d molecular , also exer t certain 
genera l act ions a n d react ions o n one another . A n d Psy­
cho logy is a specialized p a r t o f B i o l o g y , l i m i t e d i n i t s appl i ­
ca t ion t o the h i g h e r d i v i s i o n o f these pecul ia r aggregates, 
a n d o c c u p y i n g i t s e l f exc lus ive ly w i t b those special actions 
a n d reactions w h i c h t h e y d isp lay , f r o m i n s t a n t t o instant , 
i n t h e i r converse w i t h the special objects , animate and i n ­
animate , a m i d w h i c h t h e y move . 

B u t t h i s i n t r o d u c t i o n o f a d d i t i o n a l fac tors , w h i c h dif fer­
entiates each more special science f r o m the more general 
science i n c l u d i n g i t , f a i l s i n every case t o d i f fe ren t ia te i t 
a b s o l u t e l y ; because t h e i n t r o d u c t i o n o f t h e addi t iona l 
fac tors is g radua l . I t is so n o t w i t h t h e Concrete Sciences 
alone, b u t even w i t h the Abs t r ac t - conc re t e Sciences, w h i c h 
a t f i r s t s i g h t seem sha rp ly d e m a r c a t e d ; as, f o r instance, 
Physics a n d C h e m i s t r y . Phys ics , d e a l i n g w i t h changes i n 
t h e d i s t r i b u t i o n o f m a t t e r a n d m o t i o n cons idered apart 
f r o m unlikenesses o f q u a l i t y i n t h e m a t t e r , i s o b l i g e d to 
i nc lude i n i t s i nqu i r i e s a l l the molecu la r i n t e g r a t i o n s and 
d i s in tegra t ions caused b y a l te ra t ions o f t empera tu re—the 
m e l t i n g s a n d evaporat ions w h i c h increase o f heat produces, 
as w e l l as the condensations a n d c rys ta l l i za t ions w h i c h f o l l o w 
decrease o f heat . A m o n g o the r molecu la r t r a n s f o r m a t i o n s 
r e s u l t i n g f r o m losses a n d gains o f mo lecu l a r m o t i o n , are 

those k n o w n as a l l o t r o p i c — t r a n s f o r m a t i o n s w h i c h , w i t h o u t 
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app rec i ab ly a l t e r i n g t h e degrees o f i n t e g r a t i o n , leave t h e 

molecules so r e - a r r a n g e d t h a t t h e y e x h i b i t n e w proper t i e s o f 
t h e o r d e r w e c a l l c h e m i c a l ; as is s h o w n b y t h e i r changed 
a f f in i t i e s f o r t h e molecules o f o the r substances, a n d b y t h e i r 
changed effects o n o u r nerves o f sense. M u s t w e class such 
molecu la r t r a n s f o r m a t i o n s as p h y s i c a l phenomena , because 
i n each case t h e molecules concerned are a l l o f one k i n d ? 
I f so, w h a t are w e t o say o f i somer ic t r ans fo rma t ions , w h i c h 
a l l chemis ts recognize as o f e s s e n t i a l l y t h e same na tu re ? 
I n these, molecules o f d i f f e r e n t k i n d s are concerned . A n d 
i f , because t h e y show us a r e - d i s t r i b u t i o n o f heterogeneous 
molecules in s t ead o f homogeneous ones, w e p u t t h e m i n t h e 
ca t egory o f chemica l phenomena , w e a r b i t r a r i l y dissociate 
t w o f u n d a m e n t a l l y - s i m i l a r classes o f fac t s . Perhaps i t w i l l 
be r e p l i e d t h a t i n i somer ic t r a n s f o r m a t i o n s t h e molecules are 
homogeneous , r e l a t i v e l y t o t h e r e - d i s t r i b u t i o n t h e y u n d e r g o ; 
t h a t each o f t h e m , r e t a i n i n g i t s i n d i v i d u a l i t y unchanged , 

c o m p o r t s i t s e l f t o w a r d s t h e res t as t h o u g h i t were a s imple 
m o l e c u l e ; t h a t n o t h i n g m o r e takes place t h a n a r e - g r o u p i n g 
o f these u n c h a n g e d m o l e c u l e s ; a n d t h a t the re is thus an 
absence o f w h a t cons t i tu tes a t r u l y chemica l c h a n g e — u n i o n 
o r d i s u n i o n o f u n l i k e molecules . T h e r e p l y is p laus ib le , b u t 
i t i s eas i ly disposed of . F o r the re are t r ans fo rma t ions o f 
t h i s n a t u r e i n w h i c h such un ions a n d d i sun ions occur . A 
c o l l o i d c o m p o u n d i n pass ing f r o m one o f i t s i somer ic f o r m s 
t o another , v e r y g e n e r a l l y pa r t s w i t h some o f i t s con ta ined 
wa te r , o r takes u p a d d i t i o n a l wa t e r . Does t h i s m a k e the 
change a chemica l one ? T h e n w e m u s t re legate t o t h e 
d o m a i n o f Phys ics t h a t i s o m e r i s m w h i c h is n o t accompanied 
b y loss o r g a i n o f w a t e r , a n d i n c l u d e i n t h e d o m a i n o f Che­
m i s t r y t h a t i s o m e r i s m w h i c h is so accompanied—a v e r y 

a r t i f i c i a l d i s u n i o n o f t h e sciences, t o w h i c h I t h i n k ne i the r 
Phys i c i s t s n o r Chemis t s w i l l agree. Never the less , u n ­
dec ided as i s t h e l i n e w h i c h separates t h e m , w e are n o t 
p r e v e n t e d f r o m r e c o g n i z i n g t h e b r o a d d i s t i n c t i o n be tween 
M o l e c u l a r Phys ics a n d C h e m i s t r y . T h e n e w f a c t o r w h i c h 
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d i f fe rent ia tes C h e m i s t r y f r o m M o l e c u l a r Physics , is the 
he te rogene i ty o f the molecules w i t h whose re -d i s t r ibu t ions 
i t deals. A n d the cont ras t hence r e s u l t i n g is too s t rong ly 
m a r k e d to be ob l i t e r a t ed b y t r a n s i t i o n a l cases. 

I n t h i s w a y i t i s , t h e n , t h a t the conspicuous presence 
o f a d d i t i o n a l fac tors d i f fe ren t ia tes Psycho logy f r o m B i o l o g y 
p r o p e r ; a l t h o u g h i n B i o l o g y p roper these fac tors make an 
occasional appearance. The contras t be tween the t w o is no 
more des t royed b y such c o m m u n i t y as exis ts , t h a n is the 
cont ras t be tween n i g h t a n d day des t royed b y the occurrpacf. 
o f a d a w n w h i c h belongs as m u c h to one as t o the other. 

§ 56. A far more radical distinction remains to be drawii. 
W h i l e , unde r i t s ob jec t ive aspect, P s y c h o l o g y is to be classed 
as one o f the concrete sciences w h i c h successively decrease 
i n scope as t h e y increase i n spec ia l i ty ; unde r i t s subjective 
aspect, Psycho logy is a t o t a l l y un ique science, independent 
of , a n d a n t i t h e t i c a l l y opposed t o , a l l o ther sciences whatever. 
T h e t h o u g h t s a n d fee l ings w h i c h cons t i tu te a consciousness, 
a n d are absolu te ly inaccessible t o any b u t the possessor of 
t h a t consciousness, f o r m an existence t h a t has no place 
a m o n g t h e existences w i t h w h i c h t h e res t o f the sciences 
deal . T h o u g h accumula ted observat ions a n d experiments 
have l e d us b y a v e r y i n d i r e c t series o f inferences (§ 41) to the 
be l i e f t ha t m i n d a n d nervous ac t i on are the subject ive and 
ob jec t ive faces o f the same t h i n g , we r e m a i n u t t e r l y incapable 
o f seeing, a n d even o f i m a g i n i n g , h o w t h e t w o are related. 
M i n d s t i l l cont inues t o us a s o m e t h i n g w i t h o u t any k i n s h i p 
t o o ther t h i n g s ; a n d f r o m t h e science w h i c h discovers b y i n ­
t rospec t ion the laws o f t h i s s o m e t h i n g , the re is no passage 
b y t r a n s i t i o n a l steps t o the sciences w h i c h discover the laws 
o f these o ther t h i n g s . 

F o l l o w i n g M . Comte , there are a f e w w h o assert t h a t a 
subjec t ive P s y c h o l o g y is imposs ib le ; a n d t o such the above 
pa rag raph w i l l , I suppose, be meaningless . B u t whoever 
recognizes a subjec t ive Psycho logy , a n d a d m i t s , as he mus t , 
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t h a t w i t h o u t i t t h e r e cau be no ob j ec t i ve P s y c h o l o g y , there-
u p o n finds h i m s e l f o b l i g e d t o ass ign a q u i t e special r a n k , 
n o t t o t h e first o n l y , b u t , b y i m p l i c a t i o n , t o t h e second. T o 

those w h o see t h a t t h e essential concept ions o n w h i c h Psy­
c h o l o g y i n g e n e r a l proceeds, are f u r n i s h e d b y sub jec t ive 

• P s y c h o l o g y — t o those w h o see t h a t such w o r d s as fee l ings , 
ideas, memor i e s , v o l i t i o n s , have a c q u i r e d t h e i r several mean­

ings t h r o u g h self-analysis , a n d t h a t t h e d i s t i nc t i ons we 
m a k e b e t w e e n sensations a n d emot ions , o r be tween au to­
m a t i c acts a n d v o l u n t a r y acts, can be estabbshed o n l y b y 
compar isons a m o n g , a n d classif icat ions of , ou r m e n t a l states; 
i t w i l l be m a n i f e s t t h a t ob j ec t i ve P s y c h o l o g y can have no 
existence as such, w i t h o u t b o r r o w i n g i t s da ta f r o m sub­
jec t ive P s y c h o l o g y . A n d t h u s p e r c e i v i n g t h a t , u n t i l i t 
acknowledges i t s indebtedness t o sub jec t ive Psycho logy , 
ob j ec t ive P s y c h o l o g y cannot l e g i t i m a t e l y use any t e rms t h a t 
i m p l y consciousness, b u t m u s t l i m i t i t s e l f t o nervous co­
o r d i n a t i o n s cons idered as p h y s i c a l o n l y ; t h e y w i l l see t h a t 
even ob jec t ive P s y c h o l o g y conta ins an e lement w h i c h d i f f e r ­
ent ia tes i t f r o m t h e res t o f the special concrete sciences 
m o r e t h a n any o f these are d i f f e r e n t i a t e d f r o m one another . 

T h e c la ims o f P s y c h o l o g y t o r a n k as a d i s t i n c t science, 
are t h u s n o t smal ler b u t g rea te r t h a n those o f any o ther 

science. I f i t s phenomena are con t em p la t ed o b j e c t i v e l y , 
m e r e l y as ne rvo-muscu la r a d j u s t m e n t s b y w h i c h the h i g h e r 
o rgan i sms f r o m m o m e n t t o m o m e n t adap t t h e i r act ions t o 
e n v i r o n i n g co-existences a n d sequences, i t s degree of 
spec ia l i ty , even t h e n , en t i t l e s i t t o a separate place. T h e 
m o m e n t t h e e lement o f f e e l i n g , o r consciousness, is used 
t o i n t e r p r e t ne rvo -muscu la r a d j u s t m e n t s as thus e x h i b i t e d 
i n t h e l i v i n g be ings a r o u n d , ob j ec t i ve P s y c h o l o g y acquires 
a n a d d i t i o n a l , a n d q u i t e excep t iona l , d i s t i n c t i o n . A n d i t is 
f u r t h e r d i s t i n g u i s h e d i n b e i n g l i n k e d b y t h i s c o m m o n 
e l emen t o f consciousness, t o t h e t o t a l l y - i n d e p e n d e n t science 

o f sub j ec t i ve P s y c h o l o g y — t h e t w o f o r m i n g t o g e t h e r a 
d o u b l e science w h i c h , as a w h o l e , is q u i t e sui generis. 
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§ 57. So under s t and ing i t s scope, we are now prepared to 
enter o n t l i e s tudy o f Psycho logy p roper . T h e f o r e g o i n g 
discussion serves n o t u n f i t l y t o i n t roduce the several d i v i ­
sions i n t o w h i c h the en t i re subjec t fa l l s . 

F i r s t come the I n d u c t i o n s o f P s y c h o l o g y ; under w h i c h 
t i t l e we w i l l deal w i t h t h e l e a d i n g e m p i r i c a l generaliza--
t i o n s — p r e s e n t i n g t h e m , however , unde r an aspect some­
w h a t d i f f e r e n t f r o m the usual one. A n d the t r u t h s i n ­
d u c t i v e l y reached w i l l , w h e n possible, be e lucidated deduc­
t i v e l y , b y a f f i l i a t i n g t h e m o n the t r u t h s o f Neuro -phys io logy 
a n d i E s t h o - p h y s i o l o g y set d o w n i n the f o r e g o i n g chapters. 

W e w i l l n e x t pass to Objec t ive P s y c h o l o g y ; o f w h i c h three 
d iv is ions m a y conven ien t ly be made . I n the first, or 
General Synthesis , w e w i l l t race t h r o u g h o u t the animal 
k i n g d o m , the progress i n these p e r p e t u a l ad jus tments of 
special i n n e r act ions to special ou te r act ions, w h i c h accom­
panies increas ing e v o l u t i o n o f the nervous s y s t e m — o m i t t i n g , 
so f a r as m a y be, the e lement o f consciousness. I n the 
second, o r Special Synthes is , w e w i l l consider th i s same 

• 
progress more closely, w i t h the v i e w o f de l inea t ing and 
f o r m u l a t i n g i t i n t e rms t h a t i m p l y consciousness. A n d in 
t h e t h i r d , or Phys ica l Synthes is , an endeavour w i l l be made 
t o show how, b y a n u l t i m a t e p r i n c i p l e o f nervous action, 
t h i s progress is expl icable as p a r t o f E v o l u t i o n i n general . 

T u r n i n g t h e n t o Sub jec t ive Psycho logy , the natures of 
p a r t i c u l a r modes o f consciousness, as ascer ta ined b y i n ­
t rospec t ion , w i l l first be t r e a t e d unde r the head o f Special 
A n a l y s i s . A n d t h e n , unde r the head o f Genera l Ana lys i s , 
we w i l l en ter u p o n the u l t i m a t e ques t ion o f t h e re la t ion 
be tween T h o u g h t a n d T h i n g s . 

T w o r e m a i n i n g d iv is ions w i l l be devo ted , the one to a 
compar i son be tween the resul ts reached i n t h e p reced ing 
d iv i s ions , w i t h a v i e w o f s h o w i n g t h e i r c o n g r u i t y , a n d the 
o ther t o a series o f corol lar ies c o n s t i t u t i n g t h a t special pa r t 
o f H u m a n Psycho logy o n w h i c h Soc io logy m u s t be based. 
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THE SUBSTANCE OF MIND. 

§ 58. To write a chapter for the purpose of showing that 
n o t h i n g is k n o w n , o r can be k n o w n , o f t h e sub jec t w h i c h t h e 
t i t l e o f t h e chap te r ind ica tes , w i l l be t h o u g h t s t range . I t i s , 
however , i n t h i s case n e e d f u l — n e e d f u l because, i n t h e ab­
sence o f e x p l a n a t i o n , m u c h t h a t has gone be fo re , a n d m u c h 
t ha t w i l l come hereaf te r , m a y be m i s i n t e r p r e t e d ; a n d n e e d f u l 
also because w e have t o d i s t i n g u i s h be tween t h a t absolute 
ignorance a n d t h a t p a r t i a l k n o w l e d g e w h i c h m a y be asserted 
a c c o r d i n g as w e g i v e one o r o the r m e a n i n g t o the t e rms 
used. 

F o r i f b y t h e phrase " substance o f M i n d , " is t o be under ­
s tood M i n d as q u a l i t a t i v e l y d i f f e r e n t i a t e d i n each p o r t i o n t h a t 
is separable b y i n t r o s p e c t i o n b u t seems homogeneous a n d u n -
decomposab le ; t h e n w e do k n o w s o m e t h i n g abou t t h e sub­
stance o f M i n d , a n d m a y even tua l ly k n o w m o r e . A s s u m i n g 
an u n d e r l y i n g s o m e t h i n g , i t is possible i n some cases to see, 
a n d i n t h e res t t o conceive, h o w these m u l t i t u d i n o u s m o d i f i ­
cations o f i t arise. B u t i f t h e phrase i s t a k e n t o m e a n the 
u n d e r l y i n g s o m e t h i n g o f w h i c h these d i s t i ngu i shab l e po r t i ons 
are f o r m e d , o r o f w h i c h t h e y are m o d i f i c a t i o n s ; t h e n w e 
k n o w n o t h i n g abou t i t , a n d never can k n o w a n y t h i n g abou t 
i t . I t i s n o t e n o u g h t o say t h a t such k n o w l e d g e is b e y o n d 
the g rasp o f h u m a n i n t e l l i g e n c e as i t n o w e x i s t s ; f o r no 
a m o u n t o f t h a t w h i c h w e ca l l i n t e l l i g e n c e , however t r a n ­
scendent , can g rasp such k n o w l e d g e . 
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These t w o propos i t ions w i l l need a g o o d deal o f elucida­
t i o n . I t w i l l be most convenient t o deal first w i t h the last 
o f t h e m . 

§ 59. To meet all imaginable possibilities, let us set out 
w i t h the doc t r ine o f H u m e , t h a t impressions a n d ideas are 
the o n l y t h i n g s k n o w n t o exis t , a n d t h a t M i n d is merely a 
name f o r the sum o f them. I n th i s case, the expression " sub­
stance o f M i n d " can have no m e a n i n g , unless as appl ied 
to each or any impress ion or idea i n d i v i d u a l l y . Whence i t 
fo l lows t h a t there are as m a n y d i f f e r e n t substances o f M i n d 
as there are d i f f e r e n t impressions a n d i d e a s ; and this 
amounts to the conclus ion t h a t there is no substance o f M i n d 
i n the sense i m p l i e d ; or, a t any rate , t h a t w e have no evidence 
o f i t s existence. A fortiori, the substance o f M i n d cannot 
be k n o w n . 

Cont ra r iwise , l e t us y i e l d t o the necessity o f regard ing 
impressions a n d ideas as f o r m s or modes o f a con t inua l ly -
e x i s t i n g some th ing . F a i l i n g i n every e f f o r t t o break the 
series o f impressions a n d ideas i n t w o , w e are prevented 
f r o m t h i n k i n g o f t h e m as separate existences. W h i l e each 
pa r t i cu l a r impress ion o r idea can be absent, t h a t wh ich 
holds impressions a n d ideas t oge the r is never absent ; 
and i t s unceas ing presence necessitates, o r i ndeed con­
s t i tu tes , t he n o t i o n o f con t inuous existence o r r ea l i t y . 
Exis tence means n o t h i n g more t h a n pe r s i s t ence ; and 
hence i n M i n d t h a t w h i c h persis ts i n spi te o f a l l 
changes, a n d ma in ta ins t h e u n i t y o f the aggrega te i n 
defiance o f a l l a t t empts t o d i v i d e i t , is t h a t o f w h i c h 
existence i n the f u l l sense o f the w o r d m u s t be p red ica t ed— 
tha t w h i c h we m u s t pos tu la te as the substance o f M i n d i n 
c o n t r a d i s t i n c t i o n t o the v a r y i n g f o r m s i t assumes. B u t i f 
so, the i m p o s s i b i l i t y o f k n o w i n g t h e substance o f M i n d is 
manifes t . B y the d e f i n i t i o n , i t is t h a t w h i c h under ­
goes the m o d i f i c a t i o n p r o d u c i n g a state o f M i n d . C o n ­
sequently, i f every state o f M i n d i s some m o d i f i c a t i o n o f 
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th i s substance o f M i n d , there can be no state o f m i n d i n 
w h i c h t h e u n m o d i f i e d substance o f M i n d is present . 

K n o w i n g - i m p l i e s s o m e t h i n g ac ted u p o n a n d s o m e t h i n g 
a c t i n g u p o n i t . T o see t h a t t h i s is unden iab le w e have b u t 
t o g lance a t t h e three i n t e l l i g i b l e p ropos i t i ons w h i c h can 
alone b e f r a m e d r e s p e c t i n g t h e u l t i m a t e character o f c o g n i ­
t i o n . Suppose t h e t h i n g p resen ted i n consciousness pers is ts 
u n c h a n g e d ; t h e n , as i n t h e absence o f change the re is no 
consciousness, t h e r e can be no k n o w l e d g e . Suppose there f o l ­
l o w s s o m e t h i n g w h i c h has no de t e rmina t e r e l a t i o n wha teve r 
t o i t s a n t e c e d e n t ; t h e n , t h e change b e i n g w h o l l y i n d e t e r m i ­
nate , t he re i s no k n o w l e d g e , since k n o w l e d g e is the esta­
b l i s h m e n t i n t h o u g h t o f de t e rmina te re la t ions . Suppose 
l a s t l y , t h a t t h e succeeding s o m e t h i n g has a de t e rmina t e 
r e l a t i o n t o t h a t w h i c h precedes i t ; t h e n t h e i m p l i c a t i o n is 
t h a t the t w o are l i n k e d ( i f t h e y are n o t , any o the r t h i n g may 
e q u a l l y w e l l f o l l o w ) ; a n d t o t h i n k o f a special t h i n g (exist-
i n g ) as l i n k e d w i t h a specia l t h i n g (abou t t o ex is t ) is t o 
t h i n k o f t h e second as h a v i n g a spec ia l i ty r e s u l t i n g f r o m t h e 
co -opera t ion o f t h e first a n d s o m e t h i n g else. So t h a t be the 
t h i n g c o n t e m p l a t e d i n t h e act o f c o g n i t i o n a symbo l i zed 
a c t i v i t y e x i s t i n g b e y o n d t h e M i n d , o r be i t a past state o f 
M i n d i t se l f , t h a t w h i c h contempla tes i t is d i s t i n c t f r o m i t . 
H e n c e were i t poss ible f o r t h e substance o f M i n d t o be p r e ­
sent i n any state o f M i n d , there w o u l d s t i l l have t o be 
answered the q u e s t i o n — W h a t is i t w h i c h t h e n contemplates 
i t a n d k n o w s i t ? T h a t w h i c h i n the act o f k n o w i n g is a f fec ted 

b y t h e t h i n g k n o w n , m u s t i t s e l f be the substance o f M i n d . 
T h e substance o f M i n d escapes i n t o some n e w f o r m i n r ecog­
n i z i n g some f o r m u n d e r w h i c h i t has j u s t ex is ted . H e n c e 
c o u l d t h e u n m o d i f i e d substance o f M i n d be presented i n 
consciousness, i t w o u l d s t i l l be u n k n o w a b l e ; since, u n t i l 
t h e r e h a d ar isen s o m e t h i n g d i f f e r e n t f r o m i t , the elements o f 
a c o g n i t i o n w o u l d n o t e x i s t ; a n d as t h i s s o m e t h i n g d i f f e r e n t 
w o u l d necessari ly be some state o f M i n d , w e shou ld have the 
substance o f M i n d k n o w n i n a state o f M i n d , w h i c h is a con-
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t raduct ion. I n b r i e f , a t h i n g cannot a t the same ins tan t be 
b o t h subject a n d objec t o f t h o u g h t ; a n d y e t the substance 
o f M i n d m u s t be th i s before i t can be k n o w n . 

A g a i n , t o k n o w a n y t h i n g is t o d i s t i n g u i s h i t as such 
o r such—to class i t as o f t h i s or t h a t order . A n object 
is said t o be b u t l i t t l e k n o w n , w h e n i t is a l i en to ob­
jec ts o f w h i c h we have h a d exper i ence ; a n d i t is said 
t o be w e l l k n o w n , w h e n there is g rea t c o m m u n i t y o f a t t r i ­
butes be tween i t a n d objects o f w h i c h w e have had expe­
r ience. Hence , b y i m p l i c a t i o n , an ob jec t is comple te ly k n o w n 
w h e n th i s recognized c o m m u n i t y is c o m p l e t e ; a n d completely 
u n k n o w n w h e n there is no recognized c o m m u n i t y at a l l . 
M a n i f e s t l y , t h e n , the smallest conceivable degree o f know­
ledge impl i e s a t least t w o t h i n g s be tween w h i c h some com­
m u n i t y is recognized . B u t i f so, h o w can w e k n o w tbe sub­
stance o f M i n d ? T o k n o w the substance o f M i n d is to be 
conscious o f some c o m m u n i t y be tween i t a n d some other 
substance. I f , w i t h the Idea l i s t , w e say t h a t there exists no 
o ther subs tance; t h e n , necessari ly, as there is n o t h i n g w i t h 
w h i c h the substance o f M i n d can be even compared, m u c h less 
ass imila ted, i t remains u n k n o w n . W h i l e , i f w e h o l d w i t h 
t he Eea l i s t t h a t B e i n g is f u n d a m e n t a l l y d iv i s ib l e i n t o that 
w h i c h is present t o us as M i n d , a n d t h a t w h i c h , l y i n g outside 
o f i t , i s n o t M i n d ; t h e n , as the p r o p o s i t i o n i t s e l f asserts a 
d i f ference a n d n o t a l ikeness, i t is equa l ly clear tha t M i n d 
remains unclassable a n d therefore u n k n o w a b l e . 

§ 60. From this absolute ignorance of the substance of 
M i n d , considered as the s o m e t h i n g o f w h i c h a l l pa r t i cu la r 
states o f M i n d are modi f i ca t ions , l e t us n o w t u r n t o t h a t pa r t i a l 
k n o w l e d g e o f these p a r t i c u l a r states, as q u a l i t a t i v e l y cha­
rac ter ized , w h i c h lies w i t h i n ou r possible grasp . A l t h o u g h 
the i n d i v i d u a l sensations a n d emot ions , r ea l o r idea l , o f 
w h i c h consciousness i s b u i l t u p , appear t o be severally 
s imple , homogeneous, unanalyzable , o r o f i n sc ru t ab l e natures , 
ye t t h e y are n o t so. The re i s a t least one k i n d o f f e e l i n g 
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w h i c h , as o r d i n a r i l y exper ienced , seems e lementa ry , t h a t 
is d e m o n s t r a b l y n o t e l emen ta ry . A n d a f t e r r e s o l v i n g i t 
i n t o i t s p r o x i m a t e componen ts , w e can scarcely he lp sus­
p e c t i n g t h a t o t h e r a p p a r e n t l y - e l e m e n t a r y fee l ings are also 
c o m p o u n d , a n d m a y have p r o x i m a t e components l i k e those 
w h i c h w e can i n t h i s one ins tance i d e n t i f y . 

M u s i c a l s o u n d i s t h e name w e g i v e t o t h i s s eeming ly -
s i m p l e f e e l i n g w h i c h is c l ea r ly reso lvable i n t o s imp le r f ee l ­
i n g s . W e l l k n o w n expe r imen t s p r o v e t h a t w h e n equal 
b l o w s o r taps are made one a f t e r ano ther a t a ra te n o t 
exceed ing some s ix t een pe r second, t h e ef fec t o f each is 
p e r c e i v e d as a separate n o i s e ; b u t w h e n t h e r a p i d i t y w i t h 
w h i c h the b l o w s f o l l o w one ano the r exceeds t h i s , t he noises 
are n o l o n g e r i d e n t i f i e d i n separate states o f consciousness, 
a n d the re arises i n place o f t h e m a con t inuous state o f 
consciousness, ca l l ed a t one . O n f u r t h e r i nc reas ing t h e 
r a p i d i t y o f t h e b l o w s , t h e tone undergoes t h e change o f 
q u a l i t y d i s t i n g u i s h e d as a r i se i n p i t c h ; a n d i t cont inues 
t o r ise i n p i t c h as t h e b l o w s con t inue t o increase i n r a p i d i t y , 
u n t i l i t reaches an acuteness b e y o n d w h i c h i t i s n o l o n g e r 
apprec iab le as a tone . So t h a t o u t o f u n i t s o f f e e l i n g o f t h e 
same k i n d , m a n y fee l ings d i s t i ngu i shab l e f r o m one another 
i n q u a l i t y r e s u l t , a c c o r d i n g as t h e u n i t s are m o r e o r less i n ­
t e g r a t e d . T h i s i s n o t a l l . T h e i n q u i r i e s o f Professor 
H e l m h o l t z have s h o w n t h a t w h e n , a l o n g w i t h one series o f 
these r a p i d l y - r e c u r r i n g noises, the re is genera ted another 

series i n w h i c h t h e noises are m o r e r a p i d t h o u g h n o t 
so l o u d , t h e e f fec t is a change i n t h a t q u a l i t y o f t h e 
tone k n o w n as i t s timbre. A s va r ious m u s i c a l i n s t r u m e n t s 
show us, tones w h i c h are a l i k e i n p i t c h a n d s t r e n g t h are 
d i s t i n g u i s h a b l e b y t h e i r harshness o r sweetness, t h e i r r i n g ­
i n g o r t h e i r l i q u i d c h a r a c t e r s ; a n d a l l t h e i r specif ic pecu -
Uar i t ies are p r o v e d t o arise f r o m t h e c o m b i n a t i o n o f one, 
t w o , t h ree , o r m o r e , s u p p l e m e n t a r y series o f r e c u r r e n t noises 
w i t h t h e c h i e f series o f r e c u r r e n t noises. So t h a t w h i l e t h e 
unl ikenesses o f f e e l i n g k n o w n as differences o f p i t c h i n tones, 
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are due t o differences o f i n t e g r a t i o n a m o n g the recurrent 
noises o f one series, the unlikenesses o f f e e l i n g k n o w n oa 
differences o f timbre, are due to the s imultaneous in teg ra t ion 
w i t h th i s series o f o ther series h a v i n g o ther degrees o f in te­
g r a t i o n . A n d thus an enormous n u m b e r o f qua l i t a t ive ly-
contras ted k i n d s o f consciousness t h a t seem severally ele­
men ta ry , p rove to be composed o f one s imple k i n d o f con­
sciousness, combined and r e -combined w i t h i t s e l f i n m u l t i ­

t ud inous ways . 
Can w e stop shor t here ? I f the d i f f e r e n t sensations 

k n o w n as sounds are b u i l t ou t o f a c o m m o n u n i t , is i t not 
t o be r a t i o n a l l y i n f e r r e d t h a t so l i kewise are the different 
sensations k n o w n as tastes, a n d t h e d i f f e r e n t sensations 
k n o w n as odours, a n d the d i f f e r e n t sensations k n o w n as 
colours ? N a y , shal l we n o t r e g a r d i t as p robable tha t there 
is a u n i t c o m m o n t o a l l these s t rong ly -con t ra s t ed classes of 
sensations ? I f t he unlikenesses a m o n g t h e sensations of 
each class m a y be due to unlikenesses a m o n g the modes of 
agg rega t ion o f a u n i t o f consciousness c o m m o n t o them 
a l l ; so, too , m a y the m u c h grea ter unlikenesses between the 
sensations o f each class a n d those o f o ther classes. There 
may be a s ingle p r i m o r d i a l e lement o f consciousness, and 
the countless k i n d s o f consciousness m a y be produced by 
the c o m p o u n d i n g o f th is e lement w i t h i t s e l f a n d the re-
c o m p o u n d i n g o f i t s compounds w i t h one another i n h igher 
and h i g h e r degrees : so p r o d u c i n g increased m u l t i p l i c i t y , 
va r ie ty , a n d c o m p l e x i t y . 

H a v e we any clue to t h i s p r i m o r d i a l e lement ? I t h i n k 
we have. T h a t s imple m e n t a l impres s ion w h i c h proves 
to be the u n i t o f compos i t i on o f the sensation o f musical 
tone, i s a l l i ed t o ce r t a in o ther s imple m e n t a l impressions 
d i f f e r e n t l y o r i g i n a t e d . T h e subjec t ive e f fec t p r o d u c e d b y 
a c rack or noise t h a t has no appreciable d u r a t i o n , is l i t t l e 
else t h a n a nervous shock. T h o u g h w e d i s t i n g u i s h such a 
nervous shock as b e l o n g i n g t o w h a t w e ca l l sounds, y e t i t 
does n o t d i f f e r v e r y m u c h f r o m nervous shocks o f other 
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k i n d s . A n e lec t r i c d i scharge sent t h r o u g h the b o d y , 
causes a f e e l i n g a k i n t o t h a t w h i c h a sudden l o u d r e p o r t 
causes. A s t r o n g u n e x p e c t e d impre s s ion made t h r o u g h t h e 
eyes, as b y a Hash o f l i g h t n i n g , s i m i l a r l y g ives r ise t o a 
s t a r t o r s h o c k ; a n d t h o u g h t h e f e e l i n g so n a m e d seems, 
l i k e t h e e l ec t r i c shock , t o have t h e b o d y a t l a rge f o r i t s 
seat, a n d m a y the re fo re be r e g a r d e d as t h e co r re l a t ive 
r a t h e r o f t h e e f fe ren t t h a n o f the a f fe ren t d i s tu rbance , y e t 
o n r e m e m b e r i n g t h e m e n t a l change t h a t resul ts f r o m the 
ins tantaneous t r a n s i t o f an ob jec t across t h e field o f v i s i o n , 
I t h i n k i t m a y be pe rce ived t h a t the f e e l i n g a c c o m p a n y i n g 
t h e e f fe ren t d i s tu rbance i s i t s e l f r educed v e r y n e a r l y t o t h e 

same f o r m . T h e state o f consciousness so genera ted i s , 
i n f a c t , comparab le i n q u a l i t y t o t h e i n i t i a l state o f con­
sciousness caused b y a b l o w ( d i s t i n g u i s h i n g i t f r o m t h e p a i n 
o r o the r f e e l i n g t h a t commences t h e i n s t a n t a f t e r ) ; w h i c h 
state o f consciousness caused b y a b l o w , m a y be t a k e n as 
t h e p r i m i t i v e a n d t y p i c a l f o r m o f t h e nervous shock. T h e 
f a c t t h a t sudden b r i e f d i s turbances t h u s set u p b y d i f f e r e n t 
s t i m u l i t h r o u g h d i f f e r e n t sets o f nerves, cause fee l ings 
scarcely d i s t i n g u i s h a b l e i n q u a l i t y , w i l l n o t appear s t range 
w h e n w e reco l l ec t t h a t d is t inguishableness o f f e e l i n g imp l i e s 
apprec iable d u r a t i o n j a n d t h a t w h e n t h e d u r a t i o n is g r e a t l y 
a b r i d g e d , n o t h i n g m o r e is k n o w n t h a n t h a t some m e n t a l 
change has occu r r ed a n d ceased. T o have a sensat ion o f 
redness, t o k n o w a tone as acute o r g rave , t o be conscious 
o f a taste as sweet, i m p l i e s i n each case a considerable con­
t i n u i t y o f state. I f t h e state does n o t last l o n g enough t o 
a d m i t o f i t s b e i n g con t empla t ed , i t cannot be classed as o f 
t h i s o r t h a t k i n d ; a n d becomes a m o m e n t a r y m o d i f i c a t i o n 
v e r y s i m i l a r t o m o m e n t a r y m o d i f i c a t i o n s o therwise caused. 

I t is poss ible , t h e n — m a y w e n o t even say p r o b a b l e — t h a t 
s o m e t h i n g o f the same o rde r as t h a t w h i c h w e c a l l a nervous 
shock is the u l t i m a t e u n i t o f consciousness; a n d t h a t a l l t h e 
unl ikenesses a m o n g o u r f ee l ings r e su l t f r o m u n l i k e modes 
o f i n t e g r a t i o n o f t h i s u l t i m a t e u n i t . I say o f t h e same 
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order , because tbere are d iscernib le differences among 
nervous sbocks t b a t are d i f f e r e n t l y caused; a n d tbe p r i m i ­
t i ve nervous sbock p r o b a b l y d i f fe r s somewhat f r o m each of 
t h e m . A n d I say o f the same order f o r the f u r t h e r reason, 
t h a t w h i l e we m a y ascribe t o t h e m a genera l likeness i n 
na tu re we m u s t suppose a grea t unl ikeness i n degree. 
T h e nervous shocks recognized as such, are v io len t—must 
be v i o l e n t before t h e y can be perce ived a m i d the pro­
cession o f m u l t i t u d i n o u s v i v i d fee l ings suddenly in te r rupted 
b y t h e m . B u t the r a p i d l y - r e c u r r i n g nervous shocks of 
w h i c h the d i f f e r e n t f o r m s o f feeHng consist , w e mus t assume 
to be o f compara t ive ly moderate , o r even o f v e r y sl ight , 
i n t e n s i t y . W e r e ou r var ious sensations and emotions com­
posed o f r a p i d l y - r e c u r r i n g shocks as s t r o n g as those ordi­
n a r i l y cal led shocks, t h e y w o u l d be unbearable : indeed l ife 
w o u l d cease at once. W e m u s t t h i n k o f t h e m rather as 
successive f a i n t pulses o f subjec t ive change, each having 
the same q u a l i t y as the s t r o n g pulse o f subjec t ive change 
d i s t i n g u i s h e d as a nervous shock. 

T h e reader w i l l at once see, i f he has n o t already seen, 
the comple te c o n g r u i t y be tween t h i s v i e w a n d the k n o w n 
character o f nerve-ac t ion . A s p o i n t e d o u t i n § 33, exper i ­
ments show t h a t the so-called ne rve -cu r r en t is i n t e r m i t t e n t 
—consists o f waves w h i c h f o l l o w one another f r o m the place 
where the d i s tu rbance arises t o the place where i t s effect is 
f e l t . T h e e x t e r n a l s t imu lus i n no case acts con t inuous ly on 
the sent ient centre , b u t sends t o i t a series o f pulses of 
molecu la r m o t i o n . Honce , i n c o n c l u d i n g t h a t t h e subject ive 
effect or f e e l i ng , is composed o f r a p i d l y - r e c u r r i n g menta l 
shocks, we s i m p l y conclude t h a t i t corresponds w i t h the 
ob jec t ive cause—the r a p i d l y - r e c u r r i n g shocks o f molecular 
change. O u r t y p i c a l case o f mus ica l sound w e l l exh ib i t s 
the agreement . W e have a s ing le aer ia l wave , a s ingle 
movemen t o f the d r u m o f t h e ear, a s ing le i m p a c t o n the 
expans ion o f the a u d i t o r y nerve, a s ing le wave propaga ted 
to the a u d i t o r y centre , and a s ingle shock o f f e e l i n g k n o w n 
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as a c r ack o r a r e p o r t ; a n d t h e n , w h e n there is e x t e r n a l l y 
genera ted a succession o f such aer ia l waves, each w o r k i n g 
i t s i n d i v i d u a l p h y s i c a l ef fec t o n the a u d i t o r y s t ruc tu res , a n d 
i t s i n d i v i d u a l p sych ica l ef fec t as a k i n d o f shock, w e see 

t h a t i f t h e r e c u r r e n t phys i ca l effects exceed a ce r t a in speed, 
the r e c u r r e n t p sych ica l effects are consol ida ted i n t o a sensa­
t i o n o f tone . So t h a t here t h e ne rve pulses a n d the pulses 
o f f e e l i n g c lea r ly answer t o one a n o t h e r ; a n d i t can scarcely 
be d o u b t e d t h a t t h e y do so t h r o u g h o u t . * 

W e m u s t n o t o m i t a f u r t h e r i n d i r e c t evidence equa l ly 
u n l o o k e d f o r a n d s t r i k i n g . A conceivable s o l u t i o n is af­
f o r d e d b y th i s hypothes i s o f t w o p rob l ems w h i c h , i n i t s 
absence, seem e n t i r e l y inso lub le . H o w is i t possible f o r 

* Though in the cases of the other sensations, it ia equally certain that 
the disturbances propagated through the afferent and centripetal nerves are 
intermittent, yet we cannot in the same way trace the genesis of the suc­
cessive waves. A tolerably good clue to their mode of genesis, is, however, 
furnished by the action of light on the retina. Possibly i t wi l l be antici­
pated that I am about to assign the rapidly-recurring pulses of the etherial 
medium, as the causes of pulses recurring with equal rapidity in the optic 
nerves ; but I am far from intending to do this. Neither the velocities of 
the nerve-waves, nor the intervals between the nerve-waves, would yield 
the least countenance to such an interpretation ; even were i t reconcilable 
with the principles of physics. Undulating molecules of ether acting on 
the immeasurably-heavier undulating molecules of matter, can work ap­
preciable changes in them only by accumulation of minute effects. I f 
certain etherial undulations correspond in rate with the undulations of some 
molecule of matter united with others into a compound ; then this molecule 
may, by a long succession of etherial impacts, have its oscillations so in­
creased in their sweep as to cause detachment of i t , and consequent de­
composition of the compound molecule (Principles of Biology, § 13). But 
for the effects of etherial impacts to be thus accumulated, time is required ; 
and appreciable time is experimentally shown to be taken by the decom­
positions which light effects. Hence, then, a ray of light falling on one of 
the sensitive elements of the retina, may be supposed to decompose now one 
unstable molecule and now another, at intervals very long as compared with 
those of the etherial undulations, though very short as estimated by our 
measures ; and the decomposition of each molecule may be supposed to send 
along a connected nerve-fibre, the wave of molecular change which, under 
its subjective aspect as a nervous shock, becomes the unit of composition of 
the sensation called light. 
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feel ings so d i f f e r en t i n q u a l i t y as those o f heat, o f taste, o f 
colour , o f tone, & c , t o arise i n nervous centres closely allied 
to one another i n compos i t ion and s t ruc tu re ? A n d how, i n 
the course o f e v o l u t i o n , can there have been gradua l ly 
d i f f e r e n t i a t e d these w i d e l y - u n l i k e orders , a n d genera, and 
species, o f fee l ings ? Possible answers are a t once supplied 
i f we assume t h a t diverse fee l ings are p r o d u c e d b y diverse 
modes, a n d degrees, a n d complex i t i e s , o f i n t e g r a t i o n o f the 
a l leged u l t i m a t e u n i t o f consciousness. I f each wave of 
molecu la r m o t i o n b r o u g h t b y a ne rve - f ib re to a nerve-
centre, has f o r i t s cor re la t ive a shock or pulse o f f e e l i n g ; 
t h e n we can comprehend h o w d i s t i ngu i shab l e differences 
o f f e e l i n g m a y arise f r o m differences i n the rates o f recur­
rence o f the waves, a n d we can f r a m e a genera l idea of the 
w a y i n w h i c h , b y t h e a r r i v a l t h r o u g h o ther fibres, o f waves 
r e c u r r i n g a t o the r ra tes , c o m p o u n d waves o f molecular 
m o t i o n m a y be f o r m e d , a n d g i v e r ise t o u n i t s o f compound 
f e e l i n g s : w h i c h process o f c o m p o u n d i n g o f waves and pro­
d u c t i o n o f c o r r e s p o n d i n g l y - c o m p o u n d e d fee l ings , we may 
imag ine to be ca r r i ed o n w i t h o u t l i m i t , a n d to produce any 
amoun t o f he te rogene i ty o f fee l ings . A f t e r r ecogn iz ing this 
p o s s i b i l i t y , the v i s ib l e likenesses o f nervous centres tha t are 
the seats o f d i f f e r e n t fee l ings , cease t o be mys te r ious ; since 
the s t ruc tures o f these nervous centres need d i f f e r only as 
m u c h as is requ is i t e t o p roduce d i f f e r e n t combinat ions 
o f t he waves o f molecu la r m o t i o n . S i m i l a r l y , there dis­
appears the d i f f i c u l t y o f u n d e r s t a n d i n g h o w the m u l t i t u ­
d inous diverse f o r m s o f f e e l i n g have been evolved f r o m a 
p r i m i t i v e s imple s e n s i b i l i t y ; since compl ica t ions o f the 
molecular mot ions , a n d concomi t an t f ee l ings , m u s t have 
gone o n pari passu w i t h cor re la t ive compl ica t ions o f m inu t e 
s t ructures , o rgan ized l i t t l e b y l i t t l e . 

§ 61. The nature of Mind as thus conceived, will be 
e lucidated b y c o m p a r i n g i t w i t h the n a t u r e o f M a t t e r ; 
and the f ac t t h a t a pa ra l l e l i sm exis ts be tween t h a t w h i c h 
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chemis ts have es tab l i shed r e spec t i ng M a t t e r a n d t h a t w h i c h 
we here suppose r e s p e c t i n g M i n d , w i l l h e lp to j u s t i f y the 
concep t ion . 

M u l t i t u d i n o u s substances t h a t seem t o be homogeneous 
and s imple , p r o v e t o be r e a l l y heterogeneous a n d c o m ­
p o u n d ; a n d m a n y t h a t appear w h o l l y u n r e l a t e d are s h o w n 
b y analysis t o be near a k i n . H e r e is a g r o u p o f t h e m q u i t e 
d i f f e r e n t i n t h e i r apparen t characters , w h i c h have a n essen­

t i a l c o m p o n e n t i n c o m m o n . H e r e is ano ther g r o u p s i m i ­
l a r l y h e l d t oge the r b y t h e u n i v e r s a l presence o f some o the r 
componen t . A n d t h e n these s e e m i n g l y - d i f f e r e n t substances 
each cha rac t e r i z ing a d i f f e r e n t g r o u p , t u r n o u t t h e m ­
selves t o c o n t a i n an e lement c o m m o n t o t h e t w o . F o r 

ins tance, t he re is a l a r g e class o f salts f o r m e d b y s u l p h u r i c 
a c i d ; ano ther l a r g e class f o r m e d b y n i t r i c a c i d ; another 
b y acetic a c i d ; a n d so o n . A n d these acids, a l o n g w i t h 
m a n y o thers , are a l l d i scovered t o have o x y g e n f o r t h e i r 
ac t ive c ons t i t u en t . M o r e o v e r , the re i s reason 
t o suspect t h a t t h e so-cal led s imp le substances are t h e m ­
selves c o m p o u n d ; a n d t h a t the re i s b u t one u l t i m a t e f o r m 
o f M a t t e r , o u t o f w h i c h t h e successively-more c o m p l e x 
f o r m s o f M a t t e r are b u i l t u p . B y the d i f f e r e n t g r o u p i n g 
o f u n i t s , a n d b y t h e c o m b i n a t i o n o f t h e u n l i k e g r o u p s 
each w i t h i t s o w n k i n d a n d each w i t h o ther k i n d s , i t is 
supposed t h a t the re have been p r o d u c e d the k i n d s o f m a t t e r 
w e ca l l e l e m e n t a r y ; j u s t as, b y f u r t h e r compos i t ions s i m i ­
l a r l y c a r r i e d o n , these p r o d u c e f u r t h e r var ie t ies a n d c o m ­
p l e x i t i e s . A n d t h i s s u p p o s i t i o n t h e phenomena o f a l l o -
t r o p i s m g o f a r t o j u s t i f y , b y s h o w i n g us t h a t the same mass 
o f molecules assumes q u i t e d i f f e r e n t p roper t i e s w h e n t h e 

m o d e o f a g g r e g a t i o n is changed . 
I f , t h e n , w e see t h a t b y u n l i k e a r rangement s o f l i k e u ;u t s , 

a l l t h e f o r m s o f M a t t e r , a p p a r e n t l y so diverse i n na tu re , 
m a y be p r o d u c e d — i f , even w i t h o u t a s suming t h a t t h e so-
ca l l ed elements are c o m p o u n d , w e r emember h o w f r o m a f e w 

o f these the re m a y arise b y t rans f o r m a t i o u a n d b y combina -

8 
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t i o n numerous seemingly-s imple substances, s t r o n g l y con­
trasted w i t b the i r cons t i tuents a n d w i t h one ano the r ; we 
shal l the be t t e r conceive the pos s ib i l i t y t h a t the m u l t i -
t u d mous f o r m s o f M i n d k n o w n as d i f f e r en t fee l ings , may be 
composed o f s impler un i t s o f f e e l i ng , a n d even o f units 
f u n d a m e n t a l l y o f one k i n d . W e sha l l perceive tha t such 
homogeneous un i t s o f f e e l i n g may, b y i n t e g r a t i o n i n diverse 
ways, g i v e o r i g i n t o d i f f e r e n t t h o u g h re la t ive ly -s imple feel­
i n g s ; b y c o m b i n a t i o n o f w h i c h w i t h one another more com­
p l e x a n d more u n l i k e fee l ings m a y a r i s e ; and so on con­
t i nuous ly . 

H e r e , indeed, i t m a y be added t ha t some th ing beyond 
ana logy m a y perhaps exis t be tween the methods o f material 
a n d m e n t a l evo lu t i on . W h e n we reca l the f ac t t h a t mole­
cules are never a t rest , a n d t h a t b y c a r r y i n g t he i r ind iv idual 
r h y t h m i c a l mot ions i n t o the c o m p o u n d molecules fo rmed of 
t hem, t h e y produce c o m p o u n d r h y t h m s — w h e n we recollect 
the ex t reme c o m p l e x i t y o f the molecules o f nervous matter, 
a n d imag ine h o w var ious a n d i n v o l v e d m us t be the rhy thms 
o f w h i c h t hey are the seats—when, f u r t h e r , w e i n f e r the count­
less modi f i ca t ions o f r h y t h m s t h a t m u s t unde r such conditions 
become p o s s i b l e ; we sha l l d i m l y see a fitness o f molecular 
s t ruc tu re f o r o r i g i n a t i n g , a n d b e i n g af fec ted b y , the diver­

sities a n d compl ica t ions o f molecu la r pulses above described. 
W e sha l l suspect t h a t there m a y be here a f u r t h e r corre­
spondence be tween a k n o w n cause o f phys i ca l heterogenei ty 
a n d the supposed cause o f psych ica l he te rogene i ty . 

§ 62. While reading the last two sections, some will 
perhaps have t h o u g h t t h a t t h e y s tand i n d i r ec t contra­
d i c t i o n t o the sect ion p r e c e d i n g t h e m . A f t e r a l l e g i n g tha t 
the substance o f M i n d cannot be k n o w n , an a t t e m p t is 
f o r t h w i t h made t o show t h a t M i n d i s , c e r t a i n l y i n some 
cases and p r o b a b l y i n a l l , resolvable i n t o nervous shocks; 
and t h a t these nervous shocks answer t o the waves o f 
molecular m o t i o n t h a t t raverse nerves a n d nerve-centres . 
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T h u s n o t o n l y is t h e substance o f M i n d supposed t o be 
k n o w a b l e as h a v i n g t h i s un ive r sa l character , b u t i t is 
c losely ass imi la ted t o , i f n o t i d e n t i f i e d w i t h , nervous 
change. 

T h e a l a r m is g roundless however . T h e f o r e g o i n g reason­
i n g b r i n g s us no nearer to a s o l u t i o n o f the final ques t ion . 
E v e n c o u l d w e succeed i n p r o v i n g t h a t M i n d consists o f 
homogeneous u n i t s o f f e e l i n g o f the na tu re specif ied, w e 
s h o u l d be unab le t o say w h a t M i n d i s ; j u s t as w e shou ld 
be unab le t o say w h a t M a t t e r is , c o u l d w e succQed i n de­
c o m p o s i n g i t i n t o those u l t i m a t e homogeneous u n i t s o f 
w h i c h i t is n o t i m p r o b a b l y composed. I n the one case, as i n 
the o ther , t h e u l t i m a t e u n i t m u s t r e m a i n , f o r the reasons as­
s igned at the outset , abso lu te ly u n k n o w n . T h e r e d u c t i o n o f 
a l l the m o r e c o m p l e x f o r m s t o the s imples t f o r m , leaves us 
w i t h n o t h i n g b u t t h i s s imples t f o r m as the t e r m o u t o f 
w h i c h t o f r a m e t h o u g h t ; and t h o u g h t cannot be f r a m e d 
o u t o f one t e r m o n l y . Represen ta t ion a n d re- representa t ion 

o f t h i s u l t i m a t e u n i t o f consciousness i n t e rms o f i t se l f , 
leaves us a t las t j u s t whe re w e were a t first. A n d repre ­
sen ta t ion o f i t i n any o the r t e rms involves a c o n t r a d i c t i o n . 
F o r t o t h i n k o f i t as h a v i n g some assigned na ture , is t o 
t h i n k o f i t i n some o the r mode o f consciousness; i n w h i c h 

case such o the r mode o f consciousness cannot have th i s u n i t 
o f consciousness f o r i t s componen t , w h i c h is c o n t r a r y to the 

I rypothes is . 
W h e n t h e t w o modes o f B e i n g w h i c h w o d i s t i n g u i s h as 

Sub jec t a n d Objec t , have been severa l ly reduced to t h e i r 
lowest t e rms , any f u r t h e r comprehens ion m u s t be an assimila­
t i o n o f these lowes t t e r m s to one a n o t h e r ; and , as we have 
a l ready seen, t h i s is n e g a t i v e d b y the v e r y d i s t i n c t i o n o f Sub­
ject a n d Objec t , w h i c h is i t s e l f t he consciousness o f a d i f f e r ­
ence t r a n s c e n d i n g a l l o ther d i f ferences . So f a r f r o m h e l p i n g 
ns t o t h i n k o f t h e m as o f one k i n d , analysis serves b u t t o 
'•ender m o r e man i f e s t the i m p o s s i b i l i t y o f finding f o r t h e m a 

common concept—a t h o u g h t unde r w h i c h t hey can be u n i t e d . 
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L e t i t be g r an t ed t b a t a l l existence d i s t i ngu i shed as ob­
ject ive , may be resolved i n t o the existence o f un i t s o f one 
k i n d . L e t i t be g r a n t e d t h a t every species o f objective 
a c t i v i t y , may be unders tood as due to the r h y t h m i c a l motions 
o f such u l t i m a t e u n i t s ; a n d t h a t a m o n g the object ive ac­
t i v i t i e s so unders tood, are the waves o f molecular mot ion 
p ropaga ted t h r o u g h nerves and nerve-centres . A n d le t i t 
f u r t h e r be g r a n t e d t h a t a l l existence d i s t i ngu i shed as sub­
ject ive , is resolvable i n t o u n i t s o f consciousness s imilar i n 
na ture to those w h i c h w e k n o w as nervous shocks ; each of 
w h i c h is the corre la t ive o f a r h y t h m i c a l m o t i o n o f a material 
u n i t , o r g r o u p o f such u n i t s . Can we t h e n t h i n k o f the sub­
j ec t ive and objec t ive ac t iv i t ies as the same ? Can the oscil­
l a t i o n o f a molecule be represented i n consciousness side by 
side w i t h a nervous shock, a n d the t w o be recognized as 
one ? N o e f f o r t enables us to assimilate t h e m . T h a t a un i t 
o f f e e l i n g has n o t h i n g i n c o m m o n w i t h a u n i t o f m o t i o n , be­
comes more t h a n ever mani fes t w h e n w e b r i n g the t w o in to 
j u x t a p o s i t i o n . A n d the immed ia t e v e r d i c t o f consciousness 
thus g i v e n , m i g h t be ana ly t i ca l l y j u s t i f i e d were th i s a fit 
place f o r the n e e d f u l analysis. F o r i t m i g h t be shown tha t 
the concept ion o f an o sc i l l a t i ng molecule is b u i l t ou t o f many 
un i t s o f f e e l i n g ; a n d t h a t t o i d e n t i f y i t w i t h a nervous shock 
w o u l d be to i d e n t i f y a w h o l e congeries o f u n i t s w i t h a single 

u n i t . 

§ 63. Here, indeed, we arrive at the barrier which needs to 
be pe rpe tua l ly p o i n t e d o u t ; a l i ke t o those w h o seek mate­
r i a l i s t i c explanat ions o f m e n t a l phenomena, a n d t o those who 
are a l a rmed lest such explanat ions m a y be f o u n d . The last 
class p rove b y t h e i r fear, a lmos t as m u c h as t h e first p rove by 
the i r hope, t h a t t h e y bel ieve M i n d m a y poss ib ly be in te r ­
p re ted i n t e rms o f M a t t e r ; whereas m a n y w h o m t h e y v i t u ­
perate as mate r ia l i s t s , are p r o f o u n d l y conv inced t h a t there 
is n o t the remotes t p o s s i b i l i t y o f so i n t e r p r e t i n g t h e m . 
F o r those w h o , n o t de te r red b y foregone conclusions, have 
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pushed t h e i r analyses t o t h e u t t e r m o s t , see v e r y c lear ly 
t h a t the concept w e f o r m t o ourselves o f M a t t e r , is b u t the 
s y m b o l o f some f o r m o f P o w e r abso lu te ly a n d f o r ever u n ­
k n o w n t o us ; a n d a s y m b o l w h i c h w e cannot suppose t o be 
l i k e the r e a l i t y w i t h o u t i n v o l v i n g ourselves i n con t rad ic t ions 
(First Principles, § 1 6 ) . T h e y also see t h a t t h e representa­
t i o n o f a l l ob j ec t i ve ac t iv i t i e s i n t e rms o f M o t i o n , is b u t a re ­
p re sen ta t ion o f t h e m a n d n o t a k n o w l e d g e o f t h e m ; a n d 
t h a t w e are i m m e d i a t e l y b r o u g h t t o a l t e rna t ive absurd i t ies 
i f w e assume the P o w e r man i f e s t ed t o us as M o t i o n , t o be 
i n i t s e l f t h a t w h i c h w e conceive as M o t i o n (First Prin­
ciples, § 1 7 ) . "When w i t h these conclusions t h a t M a t t e r a n d 
M o t i o n as w e t h i n k t h e m are b u t symbo l i c o f u n k n o w a b l e 
f o r m s o f exis tence, w e j o i n t h e conc lus ion l a t e l y reached t h a t 
M i n d also is u n k n o w a b l e , a n d t h a t the s imples t f o r m unde r 
w h i c h w e can t h i n k o f i t s substance is b u t a s y m b o l o f some­
t h i n g t h a t can never be r ende red i n t o t h o u g h t ; we see t h a t 
the w h o l e ques t ion is a t last n o t h i n g m o r e t h a n the ques t ion 
whe the r these symbols s h o u l d be expressed i n t e r m s o f those 
o r those i n t e r m s o f these—a ques t ion scarcely w o r t h de­
c i d i n g ; since e i ther answer leaves us as c o m p l e t e l y outs ide 
o f the r e a l i t y as w e were a t first. 

Never theless , i t m a y be as w e l l t o say here, once f o r a l l , 
t h a t were w e c o m p e l l e d t o choose be tween the a l ternat ives o f 
t r a n s l a t i n g m e n t a l phenomena i n t o phys i ca l phenomena, o r 
o f t r a n s l a t i n g p h y s i c a l phenomena i n t o m e n t a l phenomena, 
the l a t t e r a l t e rna t ive w o u l d seem t h e m o r e acceptable o f t h e 
t w o . M i n d , as k n o w n t o the possessor o f i t , is a c i r c u m ­

sc r ibed aggrega te o f a c t i v i t i e s ; a n d the cohesion o f these ac­
t i v i t i e s , one w i t h another , t h r o u g h o u t the aggregate , c o m ­
pels t h e p o s t u l a t i o n o f a s o m e t h i n g o f w h i c h t h e y are the 
ac t iv i t i e s . B u t the same experiences w h i c h m a k e h i m 
aware o f t h i s coherent aggrega te o f m e n t a l ac t iv i t i e s , 
s imul t aneous ly m a k e h i m aware o f ac t iv i t i e s t h a t are n o t 
i n c l u d e d i n i t — o u t l y i n g ac t iv i t i e s w h i c h become k n o w n b y 
t h e i r effects o n th i s aggrega te , b u t w h i c h are expe r imen ta l ly 
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p roved to be n o t coherent w i t h i t , a n d to be coherent w i t h 
one another (First Principles, § § 43 , 4 4 ) . A s , b y the def i ­
n i t i o n o f t h e m , these ex te rna l ac t iv i t ies cannot be b rough t 
w i t h i n the aggregate o f ac t iv i t i es d i s t i ngu i shed as those of 
M i n d , t hey m u s t f o r ever r e m a i n t o h i m n o t h i n g more than 
the u n k n o w n correlat ives o f t h e i r effects o n th i s aggregate ; 
a n d can be t h o u g h t o f o n l y i n t e rms f u r n i s h e d b y th i s aggre­
gate. Hence , i f he regards his conceptions o f these activities 
l y i n g b e y o n d M i n d , as c o n s t i t u t i n g k n o w l e d g e o f t hem, he is 
d e l u d i n g h i m s e l f : he is b u t r ep resen t ing these act ivi t ies i n 
t e rms o f M i n d , and can never do o therwise . E v e n t u a l l y he 
is o b l i g e d t o a d m i t t h a t h is ideas o f M a t t e r and M o t i o n , 
me re ly symbol i c o f u n k n o w a b l e real i t ies , are complex states 
o f consciousness b u i l t ou t o f un i t s o f f e e l i n g . B u t i f , af ter 
a d m i t t i n g th i s , he persists i n a s k i n g whe the r u n i t s o f feel ing 
are o f tbe same na ture as the u n i t s o f fo rce dis t inguished 
as ex te rna l , or whe the r the u n i t s o f fo rce d i s t ingu i shed as 
ex te rna l are o f the same na tu re as u n i t s o f f e e l i n g ; then 
the r e p l y , s t i l l subs tan t ia l ly the same, is t h a t w e may go 
f a r t he r towards conce iv ing u n i t s o f e x t e r n a l force to be 
iden t i ca l w i t h u n i t s o f f e e l i ng , t h a n w e can towards con­
c e i v i n g un i t s o f f e e l i n g to be i d e n t i c a l w i t h u n i t s o f external 
fo rce . Clear ly , i f u n i t s o f ex t e rna l force are r ega rded as abso­
l u t e l y u n k n o w n a n d u n k n o w a b l e , t h e n t o t ransla te un i t s o f 
f ee l ing i n t o t h e m is t o t ransla te the k n o w n i n t o t h e u n k n o w n , 
w h i c h is absurd . A n d i f t h e y are w h a t t h e y are supposed to 
be b y those w h o i d e n t i f y t h e m w i t h t h e i r symbols , t h e n the 
d i f f i c u l t y o f t r a n s l a t i n g u n i t s o f f e e l i n g i n t o t h e m is insur­

mountab le : i f Force as i t o b j e c t i v e l y exists is absolutely 
al ien i n na tu re f r o m t h a t w h i c h exists sub j ec t i ve ly as 
F e e l i n g , t h e n the t r a n s f o r m a t i o n o f Fo rce i n t o F e e l i n g 
is u n t h i n k a b l e . E i t h e r w a y , the re fo re , i t is imposs ib le t o 
i n t e r p r e t i n n e r existence i n t e rms o f ou te r exis tence. B u t 
i f , o n the o ther hand , u n i t s o f Fo rce as t h e y ex i s t ob ­
j ec t i ve ly , are essential ly the same i n na tu re w i t h those m a n i ­
fes ted sub jec t ive ly as un i t s o f F e e l i n g ; t h e n a conceivable 
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hypothes is r emains open . E v e r y e lement o f t h a t aggrega te 
o f a c t i v i t i e s c o n s t i t u t i n g a consciousness, is k n o w n as be ­
l o n g i n g t o consciousness o n l y b y i t s cohesion w i t h the 

res t . B e y o n d t h e l i m i t s o f t h i s coherent aggrega te o f 
ac t i v i t i e s , ex i s t ac t iv i t i e s q u i t e i ndependen t o f i t , a n d 

w h i c h cannot be b r o u g h t i n t o i t . W e m a y i m a g i n e , t h e n , 
t h a t b y t h e i r exc lus ion f r o m t h e c i r c u m s c r i b e d ac t iv i t i e s 
c o n s t i t u t i n g consciousness, these ou te r ac t iv i t i e s , t h o u g h o f 
t h e same i n t r i n s i c na tu re , become a n t i t h e t i c a l l y opposed i n 
aspect. B e i n g d isconnected f r o m consciousness, o r c u t o f f 
b y i t s l i m i t s , t h e y are t h e r e b y r ende red f o r e i g n t o i t . N o t 
b e i n g i n c o r p o r a t e d w i t h i t s ac t iv i t i e s , o r l i n k e d w i t h these 
as t h e y are Avith one another , consciousness cannot , as i t 
were , r u n t h r o u g h t h e m ; a n d so t h e y come t o be figured as 
unconscious—are s y m b o l i z e d as h a v i n g the n a t u r e ca l led 
m a t e r i a l as opposed t o t h a t cal led s p i r i t u a l . W h i l e , however , 
i t t h u s seems an i m a g i n a b l e p o s s i b i l i t y t h a t u n i t s o f e x t e r n a l 
F o r c e m a y be i d e n t i c a l i n n a t u r e w i t h u n i t s o f t h e fo rce 
k n o w n as F e e l i n g , y e t w e cannot b y so r ep re sen t ing t h e m ge t 
any nearer t o a comprehens ion o f e x t e r n a l Fo rce . F o r , as 
a l ready shown , suppos ing a l l f o r m s o f M i n d to be composed 
o f homogeneous u n i t s o f f e e l i n g va r ious ly aggrega ted , the 
r e s o l u t i o n o f t h e m i n t o such u n i t s leaves us as unable as 
be fo re t o t h i n k o f t h e substance o f M i n d as i t exis ts i n such 
u n i t s ; a n d thus , even c o u l d w e r e a l l y figure t o ourselves a l l 
u n i t s o f e x t e r n a l F o r c e as b e i n g essent ial ly l i k e u n i t s o f 
t h e fo rce k n o w n as F e e l i n g , a n d as so c o n s t i t u t i n g a u n i ­
versa l sent iency, w e s h o u l d be as f a r as ever f r o m f o r m i n g 
a concep t ion o f t h a t w h i c h is un ive r sa l l y sent ient . 

H e n c e t h o u g h o f the t w o i t seems easier t o t rans la te so-
ca l led M a t t e r i n t o so-cal led S p i r i t , t h a n t o t rans la te so-
ca l led S p i r i t i n t o so-called M a t t e r ( w h i c h l a t t e r is , indeed , 
w h o l l y i m p o s s i b l e ) ; y e t no t r a n s l a t i o n can c a r r y us b e y o n d 
our symbols . S u c h vague concept ions as l o o m before us 

are i l l u s ions c o n j u r e d u p b y t h e w r o n g connota t ions o f o u r 
w o r d s . T h e express ion " substance o f M i n d , " i f w e use i t 
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i n any o ther w a y t h a n as the x o f ou r equa t ion , i nev i t ab ly 
betrays us i n t o e r r o r s ; f o r w e cannot t h i n k o f substance 
save i n t e rms t h a t i m p l y m a t e r i a l p roper t i e s . O u r only 
course is cons tan t ly t o recognize ou r symbols as symbols 
o n l y ; and to rest conten t w i t h t h a t d u a l i t y o f t h e m which 
ou r c o n s t i t u t i o n necessitates. The U n k n o w a b l e as mani­
fes ted to us w i t h i n the l i m i t s o f consciousness i n the shape 
o f F e e l i n g , b e i n g no less insc ru tab le t h a n T h e Unknowab le 
as man i fes t ed b e y o n d t h e l i m i t s o f consciousness i n other 
shapes, w e approach no nearer t o u n d e r s t a n d i n g the last 
b y r e n d e r i n g i t i n t o the first. T h e cond i t i oned f o r m under 
w h i c h B e i n g is presented i n the Subjec t , cannot, any more 
t h a n the cond i t i oned f o r m unde r w h i c h B e i n g is presented 
i n t h e Objec t , be the U n c o n d i t i o n e d B e i n g common to 
the t w o . 



C H A P T E R I I . 

THE COMPOSITION OF MIND. 

§ 64. In the last chapter we incidentally encroached on 
the top ic t o w h i c h t h i s chapter is t o be devo t ed . C e r t a i n 
appa ren t ly - s imp le f ee l ings were s h o w n t o be c o m p o u n d e d o f 
un i t s o f f e e l i n g ; whence i t was i n f e r r e d t h a t poss ib ly , i f n o t 
p r o b a b l y , f ee l ings o f o the r classes are s i m i l a r l y compounded . 
A n d i n t h u s t r e a t i n g o f t h e c o m p o s i t i o n o f f ee l ings , w e , b y 
impHca t ion , t r e a t e d o f t h e c o m p o s i t i o n o f M i n d , o f w h i c h 

fee l ings are themselves componen ts . 
H e r e , however , l e a v i n g speculat ions abou t t h e u l t i m a t e 

c o m p o s i t i o n o f M i n d , w e pass t o observat ions o n i t s p r o x i ­
mate c o m p o s i t i o n . A c c e p t i n g as r e a l l y s imple those con­
s t i t uen t s o f M i n d w h i c h are n o t decomposable b y in t rospec­
t i o n , w e have t o consider w h a t are t h e i r f u n d a m e n t a l 
d i s t i n c t i v e characters , a n d w h a t are t h e essential p r inc ip l e s 
o f a r r angemen t a m o n g t h e m . 

§ 65. The proximate components of Mind are of two 
b road ly -con t r a s t ed k i n d s — F e e l i n g s a n d t h e Rela t ions 
be tween fee l ings . A m o n g t h e member s o f each g r o u p there 
ex i s t m u l t i t u d i n o u s unl ikenesses , m a n y o f w h i c h are ex­
t r e m e l y s t r o n g ; b u t such unl ikenesses are smal l compared 
w i t h those w h i c h d i s t i n g u i s h m e m b e r s o f the one g r o u p 
f r o m member s o f t h e o ther . L e t us, i n the first place, con­
s ider w h a t are the characters w h i c h a l l Fee l ings have i n 
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common, and w h a t are the characters w h i c h a l l Relations 
between fee l ings have i n common . 

Each f e e l i n g , as w e here def ine i t , is any p o r t i o n o f con. 
sciousness w h i c h occupies a place s u f f i c i e n t l y large to give i t 
a perceivable i n d i v i d u a l i t y ; w h i c h has i t s i n d i v i d u a l i t y marked 
o f f f r o m adjacent por t ions o f consciousness b y qua l i t a t ive con­
t ras t s ; and w h i c h , w h e n i n t ro spec t i ve ly contempla ted , appears 
to be homogeneous. Tbese are the essentials. Obvious ly i f , 
under i n t rospec t ion , a state o f consciousness is decomposable 
i n t o u n l i k e par t s t h a t ex is t e i ther s imul taneous ly or succes­
sively, i t is n o t one f e e l i n g b u t t w o or more . Obviously i f 
i t i s i nd i s t i ngu i shab le f r o m an ad jacent p o r t i o n o f con­
sciousness, i t f o r m s one w i t h t h a t p o r t i o n — i s no t an i n d i ­
v i d u a l f e e l i n g b u t p a r t o f one. A n d obvious ly i f i t does 
n o t occupy i n consciousness an appreciable area, or an 
appreciable d u r a t i o n , i t cannot be k n o w n as a f e e l i n g . 

A r e l a t i o n be tween fee l ings i s , on the con t r a ry , charac­
te r i zed b y o c c u p y i n g no appreciable p a r t o f consciousness. 
Take away the t e rms i t un i tes , a n d i t disappears along 
w i t h t h e m ; h a v i n g no independen t p lace—no i n d i v i ­
d u a l i t y o f i t s o w n . I t is t r u e t ha t , u n d e r an u l t imate 
analysis, w h a t w e ca l l a r e l a t i o n proves t o be i t s e l f a k i n d 
o f f e e l i n g — t h e m o m e n t a r y f e e l i n g a c c o m p a n y i n g the t r a n ­
s i t i on f r o m one conspicuous f e e l i n g t o an adjacent con­
spicuous f e e l i n g . A n d i t is t r u e t h a t , n o t w i t h s t a n d i n g i t s 
ex t reme b r e v i t y , i t s qua l i t a t ive character is apprec iab le ; for 
relat ions are (as w e shal l he reaf te r see) d i s t ingu i shab le f r o m 
one another o n l y b y the unlikenesses o f the fee l ings w h i c h 
accompany the m o m e n t a r y t r ans i t i ons . E a c h re la t iona l 
f e e l i n g may , i n fac t , be r e g a r d e d as one o f those nervous 
shocks w h i c b w e suspect t o be the u n i t s o f compos i t ion of 
f e e l i n g s ; and , t h o u g h ins tan taneous , i t is k n o w n as o f greater 
or less s t r e n g t h a n d as t a k i n g place w i t h g rea te r or less 
f a c i l i t y . B u t the cont ras t be tween these r e l a t i ona l feel ings 
and w h a t w e o r d i n a r i l y ca l l f ee l ings , is so s t r o n g t h a t we 
m u s t class t h e m apar t . T h e i r ex t r eme b r e v i t y , t h e i r smal l 
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va r i e ty , a n d t h e i r dependence o n t h e t e r m s t h e y u n i t e , 
d i f f e r en t i a t e t h e m i n an unmis t akeab le w a y . * 

Perhaps i t w i l l be w e l l t o recognize m o r e f u l l y t h e t r u t h 
t h a t t h i s d i s t i n c t i o n cannot be absolute . Besides a d m i t t i n g 
t h a t , as an e lement o f consciousness, a r e l a t i o n is a m o m e n ­
t a r y f e e l i n g , w e m u s t also a d m i t t h a t j u s t as a r e l a t i o n can 
have no existence apa r t f r o m t h e f ee l ings w h i c h f o r m i t s 
t e rms , so a f e e l i n g can ex i s t o n l y b y re l a t ions t o o the r f ee l ­
i n g s w h i c h l i m i t i t i n space o r t i m e o r b o t h . S t r i c t l y 
speak ing , n e i t h e r a f e e l i n g n o r a r e l a t i o n is an independen t 
e lement o f consciousness : the re is t h r o u g h o u t a dependence 
such t h a t the apprec iab le areas o f consciousness occup ied b y 
fee l ings , can no m o r e possess i n d i v i d u a l i t i e s apa r t f r o m t h e 
re la t ions w h i c h l i n k t h e m , t h a n these re la t ions can possess 
i n d i v i d u a l i t i e s apa r t f r o m t h e fee l ings t h e y l i n k . T h e 
essential d i s t i n c t i o n be tween the t w o , t h e n , appears to be 
t h a t whereas a r e l a t i o n a l f e e l i n g is a p o r t i o n o f con­
sciousness inseparable i n t o par t s , a f e e l i n g o r d i n a r i l y so-
ca l led , is a p o r t i o n o f consciousness t h a t admi t s i m a g i n a r y 
d i v i s i o n i n t o l i k e pa r t s w h i c h are r e l a t ed t o one another i n 
sequence or co-exis tence. A f e e l i n g p rope r i s e i ther made 
u p o f l i k e p a r t s t h a t occupy t i m e , or i t is made u p o f l i k e 
pa r t s t h a t occupy space, o r b o t h . I n a n y case, a f e e l i n g 
p r o p e r is an agg rega t e o f r e l a t ed l i k e pa r t s , w h i l e a re la ­
t i o n a l f e e l i n g i s undecomposable . A n d t h i s is exac t l y the 
con t ra s t be tween t h e t w o w h i c h m u s t r esu l t i f , as we have 
i n f e r r e d , f ee l ings are composed o f u n i t s o f f e e l i n g , or shocks. 

k 
§ 66 S i m p l e f ee l ings as above de f ined , are o f var ious 

k i n d s . T o say a n y t h i n g here abou t t h e c lass i f ica t ion o f 

* I t wi l l perhaps be objected that some relations, as those between things 
which are distant in Space or in Time, occupy distinguishable portions of 
consciousness. These, however, are not the simple relations between 
adjacent feelings which we are here dealing with. They are relations that 
bridge over great numbers of intervening feelings and relations ; and come 
into existence only by quick transitions through these intervening states, 
ending in the consolidation of them. 
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them, involves some f o r e s t a l l i n g o f a f u t u r e chapter . This 
breach o f order , however , is unavo idab l e ; f o r u n t i l certain 
provis iona l g r o u p i n g s have been made, f u r t h e r expos i t ion is 
scarcely prac t icable . 

L i m i t i n g our a t t e n t i o n t o seemingly-homogeneous feelings 
as p r i m a r i l y exper ienced, t h e y m a y be d i v i d e d i n t o the 
fee l ings w h i c h are cen t ra l ly i n i t i a t e d a n d tbe fee l ings which 
are pe r iphe ra l l y i n i t i a t e d — e m o t i o n s a n d sensations. These 
have w i d e l y u n l i k e characters. Towards tbe close o f this 
vo lume evidence w i l l be f o u n d t h a t w h i l e the sensations are 
r e l a t ive ly s imple , t he emot ions , t h o u g h seeming t o be sim­
ple are e x t r e m e l y c o m p o u n d ; a n d t h a t a m a r k e d contrast 
o f character be tween t h e m hence resul ts . B u t w i t h o u t 
r e f e r r i n g t o any essential unl ikeness o f compos i t ion , we shall 
sho r t l y see t h a t be tween the c e n t r a l l y - i n i t i a t e d feel ings and 
the p e r i p h e r a l l y - i n i t i a t e d fee l ings , f u n d a m e n t a l d is t inct ions 
may be establ ished b y in t rospec t ive compar i son . 

A subd iv i s ion has to be made. T b e pe r iphe ra l ly - in i t i a t ed 
fee l ings , o r sensation, m a y be g r o u p e d i n t o those wh ich , 
caused b y dis turbances a t the ends o f nerves d i s t r i b u t e d on 
the ou te r surface, are t a k e n t o i m p l y ou te r agencies, and 
those w h i c h , caused b y dis turbances a t t he ends o f nerves 
d i s t r i b u t e d w i t h i n the body , are n o t t a k e n t o i m p l y outer 
agencies ; w h i c h last , t h o u g h n o t p e r i p h e r a l l y i n i t i a t e d i n 
the o r d i n a r y sense, are so i n the phys io log ica l sense. B u t as 
be tween tbe ex t e r io r o f the b o d y a n d i t s i n t e r i o r , there are 
a l l gradat ions o f dep th , i t resul ts t h a t t h i s d i s t i n c t i o n is a 
b r o a d l y m a r k e 4 one, r a the r t h a n a sha rp ly m a r k e d one. W e 
shal l , however , find t h a t ce r t a in d i f f e r e n t i a l characters among 
the sensations accompany t h i s d i f fe rence o f d i s t r i b u t i o n o f 
the nerves i n w h i c h t hey a r i s e ; a n d t h a t t h e y are decided 
i n p r o p o r t i o n t o t h e r e l a t ive s u p e r f i c i a l i t y o r c e n t r a l i t y of 
these nerves . 

I n cont ras t w i t h th i s class o f p r i m a r y or rea l fee l ings , 
thus d i v i d e d a n d subd iv ided , has t o be set the complemen­
t a ry class o f secondary o r idea l fee l ings , s i m i l a r l y d i v i d e d 



THE COMPOSITION OP MIND. 167 

a n d s u b d i v i d e d . S p e a k i n g genera l ly , t b e t w o classes d i f f e r 
g r e a t l y i n i n t e n s i t y . W h i l e t h e p r i m a r y o r o r i g i n a l l y - p r o ­
duced f ee l ings are r e l a t i v e l y v i v i d , t h e secondary o r r e ­

p r o d u c e d f ee l ings are r e l a t i v e l y f a i n t . I t shou ld be added 
t ha t t h e v i v i d f ee l ings are t a k e n t o i m p l y ob jec t ive e x c i t i n g 

agents t h e n a n d the re a c t i n g o n t h e p e r i p h e r y o f the 
nervous s y s t e m ; w h i l e t h e f a i n t f ee l ings , t h o u g h t a k e n t o 
i m p l y ob jec t ive e x c i t i n g agents w h i c h t h u s ac ted a t a past 

t i m e , are n o t t a k e n t o i m p l y t h e i r p resen t ac t ion . 
W e are t h u s o b l i g e d t o c a r r y w i t h us a c lass i f ica t ion based 

o n s t r u c t u r e a n d a c lass i f ica t ion based o n f u n c t i o n . T h e 
d i v i s i o n i n t o c e n t r a l l y - i n i t i a t e d f ee l ings , ca l l ed emot ions , 
a n d p e r i p h e r a l l y - i n i t i a t e d fee l ings , ca l led sensat ions; a n d the 
subd iv i s ion o f these las t i n t o sensations t h a t arise o n the 
ex t e r i o r o f the b o d y a n d sensations t h a t arise i n i t s i n t e r i o r ; 

respec t ive ly r e f e r t o d i f ferences a m o n g t h e pa r t s i n a c t i on . 
Whereas t h e d i v i s i o n i n t o v i v i d or r ea l f ee l ings a n d f a i n t 
o r idea l f ee l ings , c u t t i n g across the o the r d iv i s ions a t r i g h t 
angles as w e m a y say, re fe rs t o d i f fe rence o f a m o u n t i n the 
act ions o f these p a r t s . T h e first c lass i f ica t ion has i n v i e w 
unlikenesses o f k i n d a m o n g t h e fee l ings ; a n d the second, a 

m a r k e d unl ikeness o f degree, c o m m o n t o a l l t he k i n d s . 

§ 67. From the classes of simple feelings we pass to the 
classes o f s imple r e l a t ions be tween fee l ings , r e spec t i ng w h i c h 
also, s o m e t h i n g m u s t be said before w e can proceed. I n 
de fau l t o f a n u l t i m a t e analysis , w h i c h cannot be made at 
present , c e r t a i n b r i e f genera l s ta tements m u s t suff ice . 

A s a l ready said, t h e r equ i s i t e t o t h e existence o f a re la­
t i o n is t h e exis tence o f t w o fee l ings b e t w e e n w h i c h i t is 
t h e l i n k . T h e r equ i s i t e t o t h e exis tence o f t w o fee l ings is 
some d i f fe rence . A n d the re fo re t h e r equ i s i t e t o t h e ex is t ­
ence o f a r e l a t i o n is t h e occurrence o f a change—the passage 
f r o m one a p p a r e n t l y - u n i f o r m state t o another appa ren t ly -
u n i f o r m state, i m p l y i n g t h e m o m e n t a r y shock p roduced by 
the commencement o f a new state. 
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I t fo l lows tha t the degree o f the change or shock, con­
s t i t u t i n g i n o ther words the consciousness o f the degree of 
difference be tween the adjacent states, is the u l t i m a t e basis 
of the d i s t inc t ions a m o n g re la t ions . Hence the fundamen ta l 
d iv i s i on o f t h e m i n t o re la t ions be tween fee l ings t ha t are 
equal , or those o f l ikeness, ( w h i c h however m u s t be d iv ided 
b y some p o r t i o n o f consciousness t h a t is u n l i k e t h e m ) , and 
relat ions be tween fee l ings t h a t are unequa l , or those o f un-
l ikeness. These last f a l l i n t o w h a t w e m a y d i s t i ngu i sh as 
relat ions o f descending i n t e n s i t y a n d re la t ions o f ascending 
i n t e n s i t y , accord ing as the t r a n s i t i o n is t o a greater or to a 
less amoun t o f f e e l i n g . A n d t h e y are f u r t h e r d i s t ingu ish­
able i n t o re la t ions o f quan t i t a t i ve unl ikeness , or those occur­
r i n g be tween fee l ings o f t h e same na tu re b u t d i f fe ren t 
i n degree, and re la t ions o f qua l i t a t ive unl ikeness , or those 
o c c u r r i n g between feel ings n o t o f the same na tu re . 

Relat ions thus con templa ted s i m p l y as changes, and 
g r o u p e d accord ing to the degree o f change o r the k i n d of 
change, several ly b e l o n g t o one o r o the r o f t w o great 
categories w h i c h t a k e no account o f the t e rms as l i k e or 
u n l i k e i n na ture or amoun t , b u t w h i c h t a k e account on ly o f 
t h e i r order o f occurrence, as e i ther s imul taneous o r succes­
sive. Th i s f u n d a m e n t a l d i v i s i o n o f re la t ions i n t o those o f co­
existence a n d those o f sequence, is , however , i t s e l f dependent 
o n the p reced ing d i v i s i o n i n t o re la t ions o f equa l i t y between 
feelings a n d re la t ions o f i n e q u a l i t y be tween t h e m . F o r 
relat ions themselves have to be classed as o f l i k e or u n l i k e 
k i n d s b y c o m p a r i n g the m o m e n t a r y fee l ings t h a t a t t e n d the 
es tabl ishment o f t h e m , a n d o b s e r v i n g whe the r these are l i k e 
or u n l i k e , and , as we shal l hereaf te r see, t he re la t ions o f 
co-existence a n d sequence are d i s t i n g u i s h e d f r o m one another 
on ly b y a process o f th i s k i n d . 

§ 68. Having defined simple feelings and simple rela­
t ions, a n d h a v i n g p r o v i s i o n a l l y classif ied the l e a d i n g k i n d s 
o f each, we may n o w go on to observe h o w M i n d is made 
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up o f these elements , a n d h o w d i f f e r e n t p o r t i o n s o f i t are 
character ized b y d i f f e r e n t modes o f c o m b i n a t i o n o f t h e m . 

T rac t s o f consciousness f o r m e d o f f ee l ings t h a t are cen­
t r a l l y i n i t i a t e d , are w i d e l y u n l i k e t r ac t s o f consciousness 
f o r m e d o f f ee l ings t h a t are p e r i p h e r a l l y i n i t i a t e d ; a n d o f the 
t rac ts o f consciousness f o r m e d o f p e r i p h e r a l l y - i n i t i a t e d fee l ­
i n g s , those pa r t s occupied b y fee l ings t h a t t ake t h e i r r ise 

i n t h e i n t e r i o r o f t h e b o d y are w i d e l y u n l i k e those pa r t s 
occup ied b y fee l ings t h a t t a k e t h e i r r ise o n the e x t e r i o r o f 
t h e b o d y . T h e m a r k e d unlikenesses are i n b o t h cases due t o 
t h e g rea te r o r smal ler p r o p o r t i o n s o f the r e l a t iona l e lements 
t h a t are present . W h e r e a s a m o n g c e n t r a l l y - i n i t i a t e d fee l ­
i n g s , t h e m u t u a l l i m i t a t i o n s , b o t h s imul taneous a n d suc­
cessive, are vague a n d f a r b e t w e e n ; a n d whereas a m o n g 

p e r i p h e r a l l y - i n i t i a t e d f ee l ings caused b y i n t e r n a l d i s t u r b ­
ances, some are e x t r e m e l y i n d e f i n i t e , a n d f e w o r none 
d e f i n i t e i n a h i g h d e g r e e ; f ee l ings caused b y e x t e r n a l d i s ­
turbances are m o s t l y r e l a t ed q u i t e c lea r ly , a l i k e b y co­
existence a n d sequence, a n d a m o n g t h e h ighes t o f t h e m the 
m u t u a l l i m i t a t i o n s i n space o r t i m e o r b o t h , are e x t r e m e l y 
sharp . These b r o a d contras ts , dependent o n t h e e x t e n t 
t o w h i c h t h e elements o f f e e l i n g are compounded w i t h the 
e lements o f r e l a t i o n , cannot be unders tood , a n d t h e i r i m p o r t ­
ance perce ived , w i t h o u t i l l u s t r a t i o n s . W e w i l l b e g i n w i t h 

those pa r t s o f M i n d d i s t i n g u i s h e d b y p redominance o f the 
r e l a t i ona l e lements . 

R e m e m b e r i n g t h a t the lenses o f the eye f o r m a n o n -
sen t ien t o p t i c a l appara tus t h a t casts images o n the r e t i n a , 
we m a y f a i r l y say t h a t t h e r e t i n a i s b r o u g h t m o r e 
d i r e c t l y i n t o contac t w i t h the e x t e r n a l agen t a c t i n g o n i t 
t h a n is a n y o the r p e r i p h e r a l expans ion o f the nervous 
sys tem. A n d i t is i n the t r ac t s o f consciousness p r o d u c e d 
b y t h e var ious l i g h t s r e f l ec t ed f r o m objec ts a r o u n d a n d 
concen t r a t ed o n t h e r e t i n a , t h a t w e find the elements o f 

f e e l i n g m os t i n t i m a t e l y w o v e n u p w i t h the elements o f 

r e l a t i o n . T h e m u l t i t u d i n o u s states o f consciousness y i e lded 
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b y v i s ion , are above a l l others sharp i n t h e i r m u t u a l l i m i ­
ta t ions : the differences t h a t occur be tween adjacent ones 
are ex t r eme ly de f in i t e . I t is f u r t h e r t o be n o t e d t ha t the 
re la t iona l e lement i s here d o m i n a n t unde r b o t h o f i t s funda­
men ta l f o r m s . Some o f the fee l ings s imul taneous ly l i m i t ono 
another w i t h g rea t dis t inctness , a n d some o f t h e m w i t h equal 
dist inctness successively l i m i t one another . The 
feel ings caused b y actions o n the genera l surface o f the 
b o d y are also m a r k e d o f f c lear ly , t h o u g h b y no means so 
c lea r ly as those w h i c h arise i n t h e r e t i na . Sensations of 
t o u c h i n i t i a t e d a t po in t s o n the s k i n v e r y near one another, 
f o r m par ts o f consciousness t h a t are separate t h o u g h adja­
cent ; a n d these are d i s t ingu i shab le n o t o n l y as co-exis t ing 
i n close p r o x i m i t y , b u t also as d i s t i n c t f r o m k i n d r e d sensa­
t ions i m m e d i a t e l y p reced ing o r i m m e d i a t e l y succeeding 
t h e m . M o r e o v e r the defini teness o f t h e i r m u t u a l l i m i t a ­
t ions , i n space i f n o t i n t i m e , is greatest a m o n g the sensa­
t ions o f t o u c h p roceed ing f r o m par t s o f the surface wh ich 
have, i n a sense, t h e greatest e x t e r n a l i t y — t h e par ts wh ich , 
l i k e t h e t i p s o f the fingers a n d t h e t i p o f the tongue, 
have t h e mos t f r e q u e n t a n d v a r i e d converse w i t b outer 
objects .* N e x t i n the definiteness o f t h e i r mutua l 
l i m i t a t i o n s come the a u d i t o r y fee l ings . A m o n g such of 
these as occur toge ther , t he re la t ions are m a r k e d w i t h 
i m p e r f e c t clearness. Received t h r o u g h u n c u l t i v a t e d ears, 
o n l y a f e w s imul taneous sounds are v a g u e l y separable i n 
consciousness; t h o u g h rece ived t h r o u g h t h e ears o f a 
music ian , m a n y such sounds m a y be d i s t i ngu i shed and 
i d e n t i f i e d . B u t a m o n g successive sounds t h e re la t iona l 
components o f m i n d are conspicuous. Di f fe rences between 
tones t h a t f o l l o w one another , even v e r y r a p i d l y , are clearly 

* The tongue is a much more active tactual organ than at first appears. 
The mechanical impressions i t receives are not limited to those given by 
the food which i t manages during mastication ; but at other times i t is 
perpetually exploring the inner surfaces of the teeth, which are to i t external 
bodies. 
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perce ived . B u t t h e demarca t ions are less" dec ided t h a n 
those b e t w e e n con t r a s t ed sensations i n t h e field o f 
v i s i o n . Pass ing t o t h e sensations o f taste, we 
see t h a t these, less e x t e r n a l i n t h e i r o r i g i n ( f o r i t is n o t i n 
the t i p o f t h e t o n g u e , b u t over i t s h i n d e r p a r t a n d t h e back 
o f t h e pa la te , t h a t t h e g u s t a t o r y nerves are d i s t r i b u t e d ) , are 
c o m p a r a t i v e l y i n d e f i n i t e i n t h e i r r e la t ions . S u c h d i s t i n c ­

t i ons as m a y be perce ived be tween tastes t h a t co-exis t are 
c o m p a r a t i v e l y vague , a n d can be ex tended t o b u t t w o or 

th ree . S i m i l a r l y , t he b e g i n n i n g s a n d ends o f successive 
tastes are f a r less sharp t h a n t h e b e g i n n i n g s a n d ends o f the 
v i sua l impress ions w e receive a t every g l a n c e ; n o r can suc­
cessive tastes be d i s t i n g u i s h e d w i t h a n y t h i n g l i k e the same 
r a p i d i t y as successive tones. E v e n m o r e unde ­
c ided are t h e m u t u a l l i m i t a t i o n s a m o n g sensations o f 
smel l , w h i c h , l i k e t h e last , o r i g i n a t e a t a considerable d i s ­
tance f r o m t h e surface ( f o r t h e nose is n o t t h e seat o f s m e l l : 
t he o l f a c t o r y chamber , w i t h w h i c h t h e n o s t r i l s communica t e , 
is seated h i g h u p be tween t h e eyes). O f s imul taneous 
smells the d i s c r i m i n a t i o n i s v e r y v a g u e ; a n d p r o b a b l y n o t 
more t h a n t h r e e can be separately i d e n t i f i e d . O f 
smells t h a t f o l l o w one ano ther , i t is m a n i f e s t t h a t t h e y 
b e g i n a n d e n d i n d e f i n i t e l y , a n d t h a t t h e y cannot be expe­
r i enced i n r a p i d succession. 

W e come n o w t o t h e p e r i p h e r a l l y - i n i t i a t e d fee l ings set 
u p b y i n t e r n a l d i s tu rbances . A m o n g these t h e mos t super­
ficial i n o r i g i n a n d m o s t r e l a t i o n a l as t h e y ex i s t i n c o n ­
sciousness, are t h e sensations o f muscu l a r t ens ion . T h o u g h , 
excep t w h e n m a k i n g v i g o r o u s e f fo r t s , these are b u t f e e b l e ; 
t h o u g h such as are p resen t t o g e t h e r m u t u a l l y l i m i t one 
another i n a v e r y vague w a y ; a n d t h o u g h t h e i r b e g i n n i n g s 
a n d ends are so b l u r r e d t h a t a series o f t h e m i s b u t i n d i s ­
t i n c t l y separable i n t o p a r t s ; y e t t h e y are j u x t a p o s e d a n d 
con t r a s t ed t o t h e e x t e n t i m p l i e d b y d i s c r imina t i ons a n d r ecog ­
n i t i o n s o f t h e m — d i s c r i m i n a t i o n s a n d r ecogn i t i ons so p a r t i a l , 

however , as f r e q u e n t l y t o r e q u i r e i n d i r e c t ve r i f i ca t ions . I t 
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should be added t ha t the re la t ions a m o n g muscu la r feel ings 
are var iable i n abundance a n d dis t inctness . T h e y are most 
conspicuous w h e n the fee l ings come f r o m muscles t h a t are 
smal l , a n d i n pe rpe tua l ac t ion , as those w h i c h move the 
eyes, the fingers, a n d the voca l o r g a n s ; a n d least conspicuous 
w h e n the fee l ings come f r o m muscles t h a t are large or 
cen t r a l l y seated, or b o t h , as those o f the legs a n d o f the 
t r u n k . Pass ing over a b n o r m a l fee l ings o f pa in and 
d i scomfor t due t o dis turbances o f nerves d i s t r i b u t e d w i t h i n 
the l i m b s a n d body , a m o n g w b i c b the smal l p r o p o r t i o n of 
the r e l a t iona l e lement is mani fes t , i t w i l l suffice i f we come 
at once t o the fee l ings o r i g i n a t i n g i n par t s t h a t are remotest 
f r o m the ex t e rna l w o r l d , a n d w h i c h , as least re la t iona l , are 
mos t d i s t i ngu i shed f r o m those w e set o u t w i t h . H u n g e r is 
e x t r e m e l y vague i n i t s b e g i n n i n g a n d end . Commenc ing u n ­
o b t r u s i v e l y a n d ceasing g r a d u a l l y , i t is u t t e r l y u n l i k e those 
fee l ings w h i c h , closely con t iguous i n t i m e , m a k e one another 
d i s t i n c t b y m u t u a l l i m i t a t i o n . N e i t h e r is i t appreciably 
m a r k e d o u t b y c o - e x i s t i n g fee l ings : i t s p o s i t i o n among 
s imultaneous states o f consciousness is i nde te rmina te . A n d 
th i s indef in i teness o f r e l a t i o n , b o t b i n space a n d t i m e , cha­
racterizes o tber v i scera l f ee l ings , b o t b n o r m a l a n d abnormal . 

O f the c e n t r a l l y - i n i t a t e d fee l ings , o r emot ions , m u c h the 
same has to be said as o f the las t . T h e i r beg inn ings and 
endings i n t i m e are compara t ive ly i n d e f i n i t e , and t hey have 
no de f in i t e local iza t ions i n space. T h a t is t o say, t hey are 
n o t l i m i t e d b y p r e c e d i n g a n d succeeding states o f conscious­
ness w i t h any p r e c i s i o n ; and no i d e n t i f i a b l e bounds are p u t 
to t h e m b y states o f consciousness t h a t co-exis t . H e r e , then , 
the r e l a t i ona l e lement o f m i n d is e x t r e m e l y inconspicuous. 
T h e sequences a m o n g emot ions t h a t can occur i n a g iven 
pe r iod , are compara t ive ly f e w a n d i n d e t e r m i n a t e ; a n d 
between such t w o o r th ree emot ions as can co-exis t i t is 
impossible t o d i s t i n g u i s h i n more t h a n a vague w a y . 

§ 69. Further and equally-important distinctions obtain 
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ba tween tbe t r ac t s o f consciousness t bus b r o a d l y con t r a s t ed , 
a n d t b e y are s i m i l a r l y caused. Presence o f t b e r e l a t i o n a l 
e lements , seen i n t b e m u t u a l l i m i t a t i o n s o f f ee l ings , s i m u l ­
taneous a n d successive, is accompanied b y tbe m u t u a l cohe­
s ion o f f e e l i n g s ; a n d absence o f the r e l a t i o n a l elements , 
seen i n t h e i n d e t e r m i n a t e boundar ies o f f ee l ings i n space 
a n d t i m e , is accompanied b y t h e i r incoherence. L e t us 
re-observe the t r ac t s o f consciousness above compared . 

T h e s h a r p l y - d e f i n e d patches o f co lour t h a t occur t oge the r 
i n a v i s u a l impres s ion , are i n d i s s o l u b l y u n i t e d — h e l d r i g i d l y 
i n j u x t a p o s i t i o n . A n d successive v i s u a l fee l ings , such as are 
p r o d u c e d b y t r a n s f e r r i n g t h e gaze f r o m one o b j e c t t o 
another , have a s t r e n g t h o f connec t ion t h a t g ives a fixed 

consciousness o f t h e i r o rder . T h u s t h e v i s u a l f ee l ings , 
above a l l o thers d i s t i n g u i s h e d b y t h e sharpness o f t h e i r 
m u t u a l l i m i t a t i o n s , are abso lu te ly coherent i n space a n d 
v e r y coherent i n t i m e . B e t w e e n sensations o f 
t o u c h g i v e n b y an ob jec t g rasped , t h e cohesion is n o t so 
g rea t . T h o u g h t h e t w o fee l ings p r o d u c e d b y t w o po in t s 
f e l t s imul t aneous ly b y a finger, h o l d t oge the r so t h a t 
t hey cannot be r e m o v e d f a r f r o m one another i n conscious­
ness ; y e t t h e b o n d u n i t i n g t h e m has m u c h less r i g i d i t y t h a n 
the b o n d u n i t i n g the v i s u a l fee l ings p r o d u c e d b y the t w o 
p o i n t s ; a n d w h e n the fee l ings are more t h a n t w o , t h e i r con ­
nec t ions i n consciousness are loose e n o u g h t o p e r m i t of 
m u c h v a r i a t i o n i n the concep t ion o f t h e i r r e l a t i ve pos i t ions . 
S t i l l t h e s t r e n g t h o f l i n k s be tween c o - e x i s t i n g fee l ings o f 
t o u c h is cons ide rab l e ; as is also t h a t be tween successive 
fee l ings o f the same k i n d . A m o n g the s imul taneous 
fee l ings caused b y s imul taneous sounds, especial ly i f t hey are 
n o t i n h a r m o n y , t h e defec t o f cohesion is as m a r k e d as the 
defec t o f m u t u a l l i m i t a t i o n . B u t a m o n g the successive fee l ­
i n g s p r o d u c e d b y successive sounds, we find t h a t a l o n g w i t h 
d i s t i n c t m u t u a l l i m i t a t i o n s there go dec ided m u t u a l cohe­
sions. Sequent notes, o r a r t i cu l a t i ons , c l i n g t oge the r w i t h 
t enac i ty . M u c h less c lea r ly b o u n d e d b y one 
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another as are tastes, s imultaneous a n d successive, t hey are 
also compara t ive ly incoherent . A m o n g co-exis tent tastes 
there are no connections l i k e those be tween co-existent 
v i sua l fee l ings , o r even b k e those be tween the sounds pro­
duced at the same ins t an t b y a b a n d ; and tastes do no t ho ld 
toge the r i n sequence as do the tones o f cadence. Of 
smells the l i k e is t r u e . A l o n g w i t h vagueness i n the bound­
i n g o f one b y another there goes b u t a feeble l i n k i n g together. 

T h e fee l ings accompany ing muscula r actions have cohe­
sions t h a t are h i d d e n i n m u c h the same w a y as are their 
l i m i t a t i o n s . T h e d i f f i c u l t y o f o b s e r v i n g the m u t u a l l im i t a ­
t ions o f muscula r fee l ings , i s due t o the f ac t t h a t each muscle, 
o r set o f muscles, passes f r o m a state o f res t t o a state of 
ac t ion or f r o m a state o f ac t ion t o a state o f rest , t h rough 
grada t ions t h a t occupy an appreciable t i m e ; a n d tha t , con­
sequent ly , t he accompany ing f e e l i n g , ins tead o f beg inn ing 

a n d e n d i n g s t r o n g l y , shades o f f a t b o t h extremes. Be ing 
thus weak at the places where t h e y are cont iguous , these feel­
i ngs are incapable o f s t r o n g cohesions. I n d e e d , i f we except 
those w h i c h accompany g rea t e f fo r t s , w e m a y say tha t they 
are a l toge the r so f a i n t compared w i t h mos t others tha t their 
re la t ions , b o t h i n k i n d a n d order , are necessarily incon­
spicuous. T h e i r cohesions are i n a g rea t degree those 
o f au tomat ic nervous a c t s ; a n d are b y so m u c h the less the 

cohesions o f conscious states. Those v e r y vague 
fee l ings w h i c h have t h e i r seats i n the viscera, may , as before, 
be e x e m p l i f i e d b y h u n g e r . H e r e where w e reach such ex­
t reme indefini teness o f l i m i t a t i o n , b o t h i n space a n d t i m e , we 
reach an ex t reme w a n t o f cohesion. H u n g e r does no t 
sudden ly f o l l o w some o ther i n t o consciousness; n o r is i t 
sudden ly f o l l o w e d b y some other . N e i t h e r is there any 
s imul taneous f e e l i n g t o w h i c h i t c l i n g s . T h e re la t iona l 
e lement o f M i n d is a lmost a b s e n t ; h o l d i n g o n l y i n a feeble 
degree w i t h some tastes a n d smells . 

L a s t l y , a m o n g the c e n t r a l l y - i n i t i a t e d f ee l ings , o r emot ions , 
the same connect ion o f characters occurs . W h e n emot ions 
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co-exist , t h e y can scarcely be said t o h o l d t o g e t h e r : t h e 
b o n d be tween t h e m is so feeble , t h a t each m a y disappear 

w i t h o u t a f f e c t i n g the o thers . B e t w e e n sequent emot ions t h e 
l i n k s have no appreciable s t r e n g t h : no one is a t t ached t o 
another i n such w a y as to p roduce cons tancy o f succession. 
A n d t h o u g h be tween emot ions a n d c e r t a i n m o r e d e f i n i t e 
fee l ings w h i c h precede t h e m , there are s t r o n g connect ions , 
ye t these connect ions are n o t be tween emot ions a n d s ing le 

antecedent fee l ings , b u t be tween emot ions a n d l a rge g roups 
o f antecedent f e e l i n g s ; a n d even t h i s cohesion, v e r y v a r i ­
able i n i t s s t r e n g t h , m a y e n t i r e l y f a i l . 

§ 70. A further trait in the composition of Mind, de­
pendent o n these cor re la ted t r a i t s , m a y n e x t be set 
d o w n . W e have seen t h a t t r ac t s o f consciousness f o r m e d 
o f fee l ings p r o d u c e d b y e x t e r n a l d is turbances , are m o s t l y 

d i s t i ngu i shed b y p redominance o f t h e r e l a t i o n a l e lement , 
i n v o l v i n g clearness o f m u t u a l l i m i t a t i o n a n d s t r e n g t h of 

cohesion a m o n g the componen t f e e l i n g s ; a n d w e have seen 
tha t , con t ra r iwise , t h e f ee l ings p r o d u c e d b y i n t e r n a l d i s t u r b ­
ances, pe r i phe ra l a n d cen t r a l , are m o s t l y d i s t i n g u i s h e d b y 
comparat ive w a n t o f t h e r e l a t i o n a l e lement , i n v o l v i n g p ropo r ­
t ionate defect o f m u t u a l l i m i t a t i o n a n d cohesion. W e have 
now to observe t h a t t h e t rac t s o f consciousness t hus b r o a d l y 
contrasted, are, b y consequence, b r o a d l y con t ras ted i n the 
respect tha t , i n the one case, t h e componen t f ee l ings can 
u n i t e i n t o coherent a n d w e l l - d e f i n e d clusters , w h i l e , i n t h e 
o ther case, t h e y cannot so u n i t e . 

T h e state o f consciousness p r o d u c e d b y an ob jec t seen, is 
composed o f s h a r p l y - o u t l i n e d l i g h t s , shades, a n d colours , 
a n d the co-exis tent f ee l ings a n d re la t ions e n t e r i n g i n t o one 
o f these g roups f o r m an ind isso lub le w h o l e . T o a consider­
able degree, successive v i sua l f ee l ings c l i n g t oge the r i n 
d e f i n e d g roups . A s mos t o f t h e m are caused b y m o v i n g 
objects m o r e or less complex , i t is d i f f i c u l t t o t race t h i s c lus­

t e r i n g o f t h e m i n sequence apa r t f r o m t h e i r c l u s t e r i n g i n 
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co-existence. B u t i f we take the case o f a b i r d tha t 
suddenly flies past close to a w i n d o w ou t o f w h i c h we are 
l o o k i n g , i t is manifes t t ha t the successive fee l ings f o r m a con­
sciousness o f i t s l ine o f movement so def ined and coherent 
tha t we k n e w , w i t h o u t h a v i n g m o v e d the eyes, w h a t was i ts 
exact course. T h e c lu s t e r ing o f a u d i t o r y feelings, 
compara t ive ly feeble a m o n g those o c c u r r i n g simultaneously, 
is compara t ive ly s t r o n g a m o n g those o c c u r r i n g successively. 
Hence the consol idated groups o f sounds w h i c h we k n o w in 
consciousness as words . Hence the chains o f notes which 
we remember as mus ica l phrases. T h e c lus te r ing of 
tac tua l fee l ings i n re la t ions o f co-existence, t h o u g h b y no 
means so decided as the c l u s t e r i n g o f co-exis tent v isua l feel­
ings , e i ther i n the ex ten t or c o m p l e x i t y o f the clusters or the 
firmness w i t h w h i c h t h e i r components are u n i t e d , is never­
theless considerable. W h e n the h a n d is l a i d on some small 
object , as a key , a n u m b e r o f impressions m a y be dis­
t i ngu i shed as separate t h o u g h near one ano the r ; b u t whi le 
the i r m u t u a l re la t ions are so f a r fixed t h a t approximate 
l i m i t s w i t h i n w h i c h t h e y ex is t are k n o w n , t hey do not 
cons t i tu te a n y t h i n g l i k e such a fixed a n d def ined g roup as 
those g i v e n b y v i s i o n o f the k e y . T h i s i m p e r f e c t c lus ter ing 
i n co-existence is accompanied b y i m p e r f e c t c lus te r ing i n 
sequence. T b e successive fee l ings p r o d u c e d b y a f l y 
creeping over the hand , h o l d t oge the r s t r o n g l y enough and 
de f in i t e ly enough to cons t i tu te a consciousness o f i t s general 
movement as b e i n g towards the w r i s t o r f r o m the w r i s t , 
across f r o m r i g h t to l e f t or f r o m l e f t t o r i g h t ; b u t they do 
no t f o r m a consciousness o f i t s exact course. Tastes 
u n i t e o n l y i n t o v e r y s imple a n d incohe ren t clusters i n 
co-ex is tence ; w h i l e i n sequence t h e y scarcely u n i t e a t a l l . 
A n d the l i k e is t r u e o f smells. 

Such capab i l i t y o f c l u s t e r i n g as is d i sp layed b y the pe r i ­
p h e r a l l y - i n i t i a t e d fee l ings caused b y i n t e r n a l d is turbances , 
occurs a m o n g those accompany ing t h e movemen t s o f 
muscles. B u t , a l o n g w i t h the compara t ive vagueness o f 
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l i m i t a t i o n a n d w a n t o f s t r o n g cohesion w h i c h character ize 
these fee l ings , t he re goes a compara t ive ind i s t inc tness o f t h e 
c lus ters . T h o u g h t h e nervous acts o f w h i c h m u s c u l a r 
m o t i o n s are resu l t s , c o m b i n e i n t o g r o u p s w i t h m u c h p r e ­
c is ion , y e t the c o m b i n a t i o n o f t h e m , a t first feeble, becomes 
s t r o n g o n l y b y r e p e t i t i o n . A n d as t h e r e p e t i t i o n w h i c h 
makes t h e c o m b i n a t i o n s t r o n g , makes i t t o t h e same e x t e n t 
au tomat i c , t h e concomi t an t fee l ings become less a n d less 
d i s t i n c t , a n d fade f r o m consciousness as fas t as t h e y u n i t e . 
H o w , i n muscu la r acts, comple te c l u s t e r i n g a n d unconscious­
ness go toge the r , is seen i n t h e f a c t t h a t consciousness i m ­
pedes c lus te red muscu la r acts. A f t e r h a v i n g m a n y t imes 
gone t h r o u g h t h e series o f c o m p o u n d movemen t s r e q u i r e d , 
i t is possible t o w a l k across t h e r o o m i n the dai-k a n d 
l ay h o l d o f the handle o f the door—so l o n g , t h a t i s , as the 
movements are gone t h r o u g h u n t h i n k i n g l y . I f t h e y are 

consciously made, f a i l u r e is a lmos t ce r t a in . O f 
the f u r t h e r class o f f ee l ings i n i t i a t e d w i t h i n the b o d y , 
i n c l u d i n g appet i tes , pa ins , & c , i t i s scarcely n e e d f u l t o say 
t h a t there is a m o n g t h e m no f o r m a t i o n o f coherent g roups . 
T h e i r g rea t indef in i teness o f l i m i t a t i o n a n d a c c o m p a n y i n g 

w a n t o f cohesion, f o r b i d un ions o f t h e m , e i ther s imul taneous 

o r successive. 
Obv ious ly the emot ions are charac ter ized b y a l i k e w a n t 

o f c o m b i n i n g power . A confused a n d c h a n g i n g chaos is 
p roduced b y any o f t h e m w h i c h co-exis t . I n f ac t , t he ab­
sence a m o n g t h e m o f capaci ty f o r u n i t i n g , i s as m a r k e d 
as i t s presence a m o n g those v i s u a l f ee l ings w i t h w h i c h we 

set o u t . 

§ 71. We come now to more complex manifestations of 
these genera l contras ts . I n t r ac t s o f consciousness where 
the re la t iona l e lement p redomina tes , a n d w h e r e t h e clus­
t e r i n g o f fee l ings is consequent ly decided, t h e clusters 

themselves enter i n t o re la t ions one w i t h another . G r o u p e d 

fee l ings , t oge the r w i t h t h e r e l a t ions u n i t i n g t h e m , are 
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fused i n t o wholes w h i c h , c o m p o r t i n g themselves as single 
feelings do, combine w i t h o ther such consol ida ted groups 
i n def in i te r e l a t i ons ; a n d even g roups o f g roups , s imilar ly 
fused, become i n l i k e manner l i m i t e d b y , a n d coherent w i t h , 
o ther g roups o f g roups . Conversely, i n t rac ts o f conscious­
ness where the re la t ions are f e w and vague, n o t h i n g o f the 
k i n d takes place. 

I t is a m o n g the v i sua l fee l ings , above a l l others m u l t i ­
tud inous , de f in i t e , and coherent i n t h e i r re la t ions , t ha t this 
compound c lu s t e r i ng is ca r r ied to the greatest extent. 
A l o n g w i t h the a b i l i t y t o f o r m t h a t complex consciousness 
o f l i g h t s , shades, a n d colours, j o i n e d i n re la t ive positions, 
w h i c h cons t i tu te a m a n as present t o s igh t , there goes the 
a b i l i t y t o f o r m a consciousness o f t w o m e n i n a def in i te and 
coherent r e l a t i on o f pos i t i on—there goes the a b i l i t y t o fo rm 
a consciousness o f a c r o w d o f such m e n ; nay , t w o or more 
such crowds m a y be m e n t a l l y combined . T h e aggregate ol 
de f in i t e ly - re l a t ed v i sua l fee l ings k n o w n as a house, itsell 
aggregates w i t h others such t o f o r m the consciousness o f a 
street, a n d the streets t o f o r m the consciousness o f a 
t o w n . T h o u g h the c o m p o u n d c l u s t e r i n g o f v i sua l feelings 
i n sequence is n o t so d i s t i n c t o r so s t r o n g , i t is s t i l l very 
m a r k e d . N u m e r o u s compl i ca ted images p roduced b y objects 
seen i n succession, b a n g toge the r i n consciousness w i t h con­
siderable t enac i ty . There is l i t t l e , i f any, cluster­
i n g o f clusters a m o n g tbe s imul taneous a u d i t o r y feelings. 
B u t a m o n g the successive a u d i t o r y fee l ings there are 
de f in i t e a n d coherent combina t ions o f g r o u p s w i t h groups. 
The f u s e d set o f sounds w e ca l l a w o r d , un i tes w i t h many 
others such i n t o a sentence. I n some m i n d s these clusters 
o f clusters o f successive sounds aga in c lus ter v e r y def in i te ly 
and c o h e r e n t l y : m a n y successive sentences are, as we 
say, accurate ly r emembered . A n d s i m i l a r l y , musical 
phrases w i l l c l i n g toge the r i n t o a l o n g a n d elaborate 
melody . A m o n g the t a c t u a l fee l ings t h i s com­
p o u n d c l u s t e r i n g is scarcely traceable, e i ther i n space or 
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t i m e ; a n d there i s n o t the remotes t app roach t o i t i n t h e 
o l f a c t o r y a n d g u s t a t o r y f ee l ings . 

F o r f o r m ' s sake i t is n e e d f u l t o say t h a t these h i g h e r 
degrees o f m e n t a l c o m p o s i t i o n are e n t i r e l y w a n t i n g a m o n g 

the i n t e r n a l l y - i n i t i a t e d fee l ings . O n l y a m o n g those w h i c h 
accompany muscu la r m o t i o n is the re a n y approach t o i t \ 

a n d here the c o m p o u n d c l u s t e r i n g , l i k e t h e s imple c lus ter ­
i n g , entai ls p rog re s s ing unconsciousness. 

§ 72. One more kindred trait of composition must he set 
d o w n . T h u s f a r we have observed o n l y the degrees o f m u ­
tua l l i m i t a t i o n , o f cohesion, a n d o f complex c o m b i n i n g power , 
a m o n g fee l ings w i t h i n each order . I t r emains t o observe 
the ex t en t t o w h i c h fee l ings o f one order en te r i n t o re la ­
t ions w i t h those o f another , a n d the consequent amount s 
o f t h e i r m u t u a l l i m i t a t i o n s a n d o f t h e i r c o m b i n i n g powers . 

T o trace o u t these at a l l f u l l y w o u l d c a r r y us i n t o u n m a n ­
ageable de ta i l . W e m u s t conf ine ourselves t o l e a d i n g facts . 

Fee l ings o f d i f f e r e n t orders do n o t l i m i t one another 

as c lear ly as f ee l ings o f t h e same o rde r do . T h e clus­
tered colours p r o d u c e d b y a n ob jec t a t w h i c h w e l o o k are 
b u t l i t t l e i n t e r f e r e d w i t h b y a s o u n d : t h e sound does n o t 
p u t any appreciable b o u n d a r y t o t h e m i n consciousness, b u t 

serves mere ly t o d i m i n i s h t h e i r dominance i n consciousness. 
Ne i t he r the c o m b i n e d noises w h i c h m a k e u p a conversa t ion 
at table , n o r t h e impress ions rece ived t h r o u g h t h e eyes f r o m 

the dishes on the t ab le , are exc luded f r o m t h e m i n d b y t h e 
accompanying t a c t u a l f ee l ings a n d tastes a n d smel ls , as 

much as colours are exc luded b y colours , sounds b y sounds, 
tastes b y tastes, o r one t a c t u a l f e e l i n g b y another . O f 
sensations a r i s ing w i t h i n t h e b o d y , a n d s t i l l m o r e o f 
emotions, i t may be said t h a t , unless in tense , t h e y d i s t u r b 
b u t s l i g h t l y the sensations o the rwise a r i s i n g . I t w o u l d 
a lmos t seem as t h o u g h a sensat ion o f co lour , a sensat ion o f 

sound , a n d a pleasurable e m o t i o n p r o d u c e d b y the sound, 
a d m i t o f b e i n g superposed i n consciousness w i t h b u t l i t t l e 

9 
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m u t u a l obscura t ion . Doubt less i n mos t cases t w o simple 
feel ings, or t w o clustered feel ings o f d i f f e r e n t orders, pu t 
bounds to one anotber i n t i m e i f n o t i n space : tbere is an 
ex t remely r a p i d ex t ru s ion o f eacb b y tbe o tber ra tber tban 
a cont inuous presence o f ei tber . B u t i t is mani fes t tbat 
tbese a l t e r n a t i n g ext rus ions , p a r t i a l or complete , b y feelings 
o f d i f f e ren t orders, are less d i s t i n c t t b a n tbe ex t rus ion of 
one anotber b y feel ings o f t be same order . 

I t is a corre la t ive t r u t b t b a t fee l ings o f d i f f e r en t orders 
cobere w i t b one anotber less s t r o n g l y t b a n do feelings of 
tbe same order . Tbe impressions w b i c b make u p tbe visual 
consciousness o f an object , b a n g toge tbe r more firmly than 
the g r o u p o f t h e m does w i t h the g r o u p o f sounds m a k i n g up 
the name o f t h e ob jec t . T h e notes compos ing a melody 
have a s t ronger tendency to d r a g one another i n t o conscious­
ness t h a n any one, or a l l o f t h e m , have t o d r a g i n t o con­
sciousness the s ights a long w i t h w h i c h t h e y occur red : these 
last m a y or m a y n o t cohere w i t h t h e m ; b u t the f o l l o w i n g o f 
one note b y the n e x t is o f t e n d i f f i c u l t t o p reven t . S imi ­
l a r l y , t h o u g h there is considerable cohesion between the 
v isua l sensations p roduced b y an orange a n d t h e taste or 
smel l o f the orange, y e t i t is qu i t e usua l t o have a v isual 
consciousness o f an orange w i t h o u t i t s taste o r i t s smell 
a r i s i ng i n consciousness; w h i l e i t is scarcely possible to have 
before the m i n d one o f i t s apparent characters unaccom­
panied b y o ther apparent characters. 

A f u r t h e r f ac t o f m o m e n t m u s t be added. The feelings 
o f d i f f e r e n t orders w h i c h enter i n t o de f in i t e re la t ions and 
cohere mos t s t r ong ly , are those a m o n g w h i c h there is a pre­
dominance o f the r e l a t iona l e l ements ; a n d there is an 
especial f a c i l i t y o f c o m b i n a t i o n be tween those fee l ings o f 
d i f f e r en t orders w h i c h are respec t ive ly h e l d t oge the r b y re ­
la t ions o f the same order . T h u s the co-exis tent v i s u a l feel­
ings , mos t r e l a t iona l o f a l l , enter i n t o v e r y de f in i t e and 
coherent re la t ions w i t h co-exis tent t ac tua l fee l ings . T o the 
g r o u p o f l i g h t s and shades an ob jec t y i e lds t o the eyes, there 
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attaches i t s e l f v e r y s t r o n g l y the g r o u p o f impress ions p r o ­
duced b y t o u c h i n g a n d g r a s p i n g t h e ob jec t . N e x t i n o rde r 
o f s t r e n g t h are t h e connect ions be tween sensations rece ived 
t h r o u g h t h e eyes a n d those rece ived t h r o u g h t h e ea rs ; o r 
r a the r—be tween clusters o f t h e one a n d clusters o f t h e o the r . 
B u t t h o u g h t h e fee l ings c lus te red i n co-existence t h a t f o r m 
the v i sua l consciousness o f a n y t h i n g , are l i n k e d w i t h m u c h 
s t r e n g t h t o the fee l ings c lus tered i n sequence t h a t f o r m t h e 
consciousness o f i t s name; y e t , p r o b a b l y because the fee l ings 
f o r m i n g t h e one c lus ter n o t o n l y d i f f e r i n k i n d f r o m those 
f o r m i n g the o ther b u t are h e l d t oge the r b y re la t ions o f a 
d i f f e r e n t order , t he cohesion o f t h e t w o c lus ters is n o t so 
s t r o n g . A s w e descend towards the n n r e l a t i o n a l fee l ings w e 
find t h a t t h i s c o m b i n i n g power o f class w i t h class decreases. 
Be tween tastes a n d smells a n d ce r t a in v iscera l sensations, 
such as h u n g e r a n d nausea, there i s , indeed , a considerable 
ap t i tude to cohere. B u t a f t e r a d m i t t i n g except ions, i t r emains 
t r u e o n t h e average t h a t t h e e x t r e m e l y - u n r e l a t i o n a l states o f 
consciousness o f d i f f e r e n t orders , connect b u t f eeb ly w i t h one 
another a n d w i t h t h e e x t r e m e l y - r e l a t i o n a l states o f con­

sciousness. 

§ 73. Thus far we have proceeded as though Mind were 
composed e n t i r e l y o f t h e p r i m a r y or v i v i d fee l ings , a n d 
the re la t ions a m o n g t h e m ; i g n o r i n g the secondary o r f a i n t 
feel ings. O r i f , as m u s t be a d m i t t e d , the re has been a t a c i t 
r e c o g n i t i o n o f these secondary fee l ings i n pa r t s o f the 
f o r e g o i n g sections w h i c h deal w i t h the r e l a t ions a n d 
cohesions o f fee l ings i n sequence (since i n a sequence o f f ee l ­
i n g s those w h i c h have passed have become f a i n t , a n d o n l y 
the one present is v i v i d ) ; y e t there has been no avowed 
r e c o g n i t i o n o f t h e m as components o f M i n d d i f f e r e n t 
f r o m , t h o u g h closely a l l i e d w i t h , t h e p r i m a r y fee l ings . 
W e m u s t n o w special ly consider t h e m a n d the p a r t they 
p l ay . 

T h e c a r d i n a l f ac t t o be n o t e d as o f co-ord ina te i n > 
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portance w i t h the facts above no ted , is t h a t w h i l e each v i v i d 
f e e l i ng is j o i n e d to , b u t d i s t i ngu i shed f r o m , o ther v i v i d feel­
ings , s imultaneous or successive, i t is j o i n e d t o , a n d iden t i ­
fied w i t b , f a i n t fee l ings t h a t have r e su l t ed f r o m fo rego ing 
s imi la r v i v i d fee l ings . E a c h p a r t i c u l a r co lour , each special 
sound, each sensation o f t o u c h , taste, or sme l l , is a t once 
k n o w n as u n l i k e o ther sensations t h a t l i m i t i t i n space or 
t i m e , and k n o w n as l i k e the f a i n t f o r m s o f ce r t a in sensations 
t ha t have preceded i t i n t i m e — u n i t e s i t s e l f w i t h fo rego ing 
sensations f r o m w h i c h i t does n o t d i f f e r i n q u a l i t y b u t only 

i n i n t e n s i t y . 
O n th i s l a w o f compos i t ion depends the o rde r ly struc­

tu re o f M i n d . I n i t s absence there c o u l d be n o t h i n g b u t 
a pe rpe tua l kaleidoscopic change o f f ee l ings—an ever-
t r a n s f o r m i n g present w i t h o u t past or f u t u r e . I t is because 
o f t h i s t endency w h i c h v i v i d f ee l ings have severally to 
cohere w i t h t h e f a i n t f o r m s o f a l l p r eced ing feel ings l i k e 
themselves, t h a t there arise w h a t w e ca l l ideas. A v i v i d 
f e e l i n g does n o t b y i t s e l f cons t i tu t e a u n i t o f t h a t aggre­
gate o f ideas e n t i t l e d k n o w l e d g e . N o r does a single fa in t 
f e e l i n g cons t i tu te such a u n i t . B u t an idea, o r u n i t of 
k n o w l e d g e , resul ts w h e n a v i v i d f e e l i n g is ass imilated to , or 
coheres w i t h , one or more o f the f a i n t fee l ings l e f t b y such 
v i v i d fee l ings p r e v i o u s l y exper ienced. F r o m m o m e n t to 
m o m e n t the fee l ings t h a t cons t i tu t e consciousness segregate 
—each b e c o m i n g f u s e d w i t h t h e w h o l e series o f others l i k e 
i t s e l f t h a t have gone before i t j a n d w h a t w e ca l l k n o w i n g 
each f e e l i n g as such or such, is o u r name f o r t h i s act of 
segregat ion. 

T h e process so ca r r i ed o n does n o t s top w i t h the u n i o n o f 
each f e e l i n g , as i t occurs, w i t h t h e f a i n t f o r m s o f a l l p re­
ced ing l i k e fee l ings . Clusters o f fee l ings are s imul taneous ly 
j o i n e d w i t h the f a i n t f o r m s o f p r e c e d i n g l i k e c lus ters . A n 
idea o f an ob jec t o r act is composed o f g roups o f s imi la r 
a n d s i m i l a r l y - r e l a t e d fee l ings t h a t have ar isen i n conscious­
ness f r o m t i m e to t i m e , and have f o r m e d a consol idated series 
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o f w h i c h t h e members have p a r t i a l l y o r c o m p l e t e l y los t t h e i r 

i n d i v i d u a l i t i e s . 
T h i s u n i o n o f present c lus te red f ee l ings w i t h past c lus ­

te red fee l ings is c a r r i ed t o a m u c h g rea te r degree o f c o m ­
p l e x i t y . Groups o f g r o u p s coalesce w i t h k i n d r e d g r o u p s 
o f g roups t h a t p receded t h e m ; a n d i n t h e h i g h e r types o f 
M i n d , t r ac t s o f consciousness o f an excessively compos i te 
character are p r o d u c e d a f t e r t h e same m a n n e r . 

T o comple te t h i s genera l concep t ion i t is n e e d f u l t o say 

t h a t as w i t h fee l ings , so w i t h the re la t ions be tween fee l ings . 
P a r t e d so f a r as m a y be f r o m the p a r t i c u l a r pa i r s o f f ee l ings 
a n d pai rs o f g roups o f fee l ings t h e y several ly u n i t e , r e l a ­
t ions themselves are p e r p e t u a l l y segregated. F r o m m o ­
m e n t to m o m e n t re la t ions are d i s t i n g u i s h e d f r o m one 
another i n respect o f the degrees o f cont ras t be tween 
the i r t e rms a n d the k i n d s o f con t ras t be tween t h e i r 
t e r m s ; a n d each r e l a t i o n , w h i l e d i s t i n g u i s h e d f r o m var ious 

concurren t re la t ions , is ass imi la ted t o p rev ious ly -exper i enced 
relat ions l i k e i t se l f . T h u s r e s u l t ideas o f r e la t ions as 
those o f s t r o n g cont ras t o r w e a k con t ras t , o f descending 
i n t e n s i t y or ascending i n t e n s i t y , o f h o m o g e n e i t y o f k i n d 

or he te rogene i ty o f k i n d . S imu l t aneous ly occurs a segre­
g a t i o n o f a d i f f e r e n t species. E a c h r e l a t i o n o f co-existence 
is classed w i t h o ther l i k e re la t ions o f co-existence a n d 
separated f r o m re la t ions o f co-existence t h a t are u n l i k e 
i t ; a n d a k i n d r e d classing goes o n a m o n g re la t ions o f 
sequence. F i n a l l y , b y a f u r t h e r segrega t ion , are f o r m e d 
t h a t consol idated abs t rac t o f re la t ions o f co-existence w h i c h 
we k n o w as Space, a n d t h a t consol ida ted abs t rac t o f re la­
t ions o f sequence w h i c h w e k n o w as T i m e . T h i s process, 
here b r i e f l y i n d i c a t e d m e r e l y t o show i t s c o n g r u i t y w i t h the 

genera l process o f compos i t i on , canno t be exp la ined a t 
l e n g t h : the e luc ida t ion m u s t come hereaf te r . 

§ 74. And now having roughly sketched the composi­
t i o n o f M i n d — h a v i n g , t o preserve clearness o f ou t l i ne , 
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o m i t t e d details and passed over m i n o r qual i f ica t ions j let 
me go on to ind ica te the essential t r u t h w h i c h i t is a 
chief purpose o f th i s chapter t o b r i n g i n t o v i e w — t h e t r u t h 
that the m e t h o d o f compos i t ion remains the same t h r o u g h o u t 
the ent i re f ab r i c o f M i n d , f r o m the f o r m a t i o n o f i t s simplest 
feel ings up to the f o r m a t i o n o f those immense and complex 
aggregates o f fee l ings w h i c h characterize i t s h ighes t deve­
lopments . 

I n the last chapter we saw t h a t w h a t is object ively a 
wave o f molecu la r change p ropaga ted t h r o u g h a nerve-
centre, is sub jec t ive ly a u n i t o f f e e l i n g , a k i n i n nature to 
w h a t we ca l l a nervous shock. I n one case we f o u n d con­
clusive p r o o f t h a t w h e n a r a p i d succession o f such waves 
y i e l d a r a p i d succession o f such u n i t s o f f e e l i ng , there 
results the cont inuous f e e l i n g k n o w n as a sensa t ion; and 
tha t the q u a l i t y o f the f e e l i n g changes w h e n these waves 
and co r r e spond ing un i t s o f f e e l i n g r ecu r w i t h a d i f ferent 
r a p i d i t y . F u r t h e r , i t was s h o w n t h a t b y un ions among 
simultaneous series o f such u n i t s r e c u r r i n g at u n l i k e 
rates, countless o ther seeming ly - s imple sensations are p ro­
duced. A n d we i n f e r r e d t h a t w h a t unques t ionab ly holds 
a m o n g these p r i m a r y fee l ings o f one order , p r o b a b l y holds 
a m o n g p r i m a r y fee l ings o f a l l orders . T o w h a t does this 
conclus ion amoun t , expressed i n another w a y ? I t amounts 
to t h e conc lus ion t h a t one o f these fee l ings w h i c h , as 
i n t ro spec t i ve ly con templa ted , appears u n i f o r m , is real ly 
genera ted b y the pe rpe tua l ass imi la t ion o f a new pulse of 
f e e l i n g to pulses o f f e e l i n g i m m e d i a t e l y p r e c e d i n g i t : the 
sensation is c o n s t i t u t e d b y the l i n k i n g o f each v i v i d pulse 
as i t occurs, w i t h the series o f past pulses t h a t were severally 
v i v i d b u t have several ly become f a i n t . A n d w h a t , otherwise 
s tated, i s t he conclus ion t h a t c o m p o u n d sensations resul t 
f r o m unions a m o n g d i f f e r e n t concu r r en t series o f such 
pulses ? I t is t h a t w h i l e the componen t pulses o f each 
series are, as t h e y occur, several ly ass imi la ted t o , o r l i n k e d 
w i t h , p reced ing pulses o f t h e i r o w n k i n d , t h e y are also 
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several ly c o m b i n e d i n some r e l a t i o n w i t b t b e pulses o f 
concu r r en t se r ies ; a n d t b e c o m p o u n d sensat ion so gene­
ra t ed i s k n o w n as d i f f e r e n t f r o m o tbe r c o m p o u n d sensa­
t ions o f t b e same order , b y v i r t u e o f some spec ia l i ty i n t h e 

re la t ions a m o n g the c o n c u r r e n t series. 
Consider n o w , u n d e r i t s mos t genera l f o r m , t h e process o f 

c o m p o s i t i o n o f M i n d descr ibed i n f o r e g o i n g sect ions. I t 
is no o ther t h a n t h i s same process ca r r i ed o u t o n h i g h e r a n d 
h i g h e r p l a t f o r m s , w i t h inc reas ing e x t e n t a n d c o m p l i c a t i o n . 
A s w e have l a t e ly seen, t h e fee l ings ca l led sensations cannot 
o f themselves cons t i tu t e M i n d , even w h e n g rea t n u m b e r s o f 
va r ious k i n d s are present t oge the r . M i n d i s c o n s t i t u t e d 
o n l y w h e n each sensat ion is ass imi la ted t o the f a i n t f o r m s 
o f antecedent l i k e sensations. T h e conso l ida t ion o f suc­
cessive u n i t s o f f e e l i n g t o f o r m a sensation, is pa ra l l e l ed 
i n a l a rge r w a y b y the conso l ida t ion o f successive sensations 
t o f o r m w h a t w e c a l l a k n o w l e d g e o f the sensat ion as such 
or such—to f o r m the smallest separable p o r t i o n o f w h a t we 
ca l l t h o u g h t , as d i s t i n g u i s h e d f r o m mere confused sent iency. 
So too is i t w i t h t h e re la t ions a m o n g those f ee l ings t b a t 
occur t o g e t h e r a n d l i m i t one another i n space o r t i m e . 
Each o f these re la t ions , so l o n g as i t stands alone i n ex­
per ience w i t h no antecedent l i k e re la t ions , i s n o t f u l l y 
cognizable as a r e l a t i o n : i t assumes i t s character as a 
componen t o f i n t e l l i gence o n l y w h e n , b y recurrence o f 
i t , t he re is p r o d u c e d a ser ial aggrega te o f such r e l a ­

t ions . Observe f u r t h e r t h a t w h i l e each special 
sensation is ra ised i n t o a p r o x i m a t e c o n s t i t u e n t o f s imple 
t h o u g h t o n l y b y b e i n g f u s e d w i t h l i k e predecessors, i t 
becomes a p r o x i m a t e cons t i t uen t o f c o m p o u n d t h o u g h t 
b y s imul taneous ly e n t e r i n g i n t o r e l a t ions o f un l ikeness 
w i t h o ther sensations w h i c h l i m i t i t i n space o r t i m e ; 
j u s t as we saw t h a t t h e u n i t s o r pulses t h a t f o r m s imple 
sensations b y ser ia l u n i o n w i t h t h e i r k i n d , m a y s i m u l ­
taneously he lp t o f o r m c o m p l e x sensations b y e n t e r i n g 

in to re la t ions o f d i f fe rence w i t h u n i t s o f o the r k i n d s . 
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The same t h i n g obv ious ly holds o f t h e re la t ions them­
selves, t h a t ex is t be tween these u n l i k e sensations. A n d 
thus i t becomes mani fes t t h a t the m e t h o d b y w h i c h simple 
sensations, a n d the re la t ions a m o n g t h e m , are compounded 
i n t o states o f d e f i n i t e consciousness, is essentially analogous 
to the m e t h o d b y w h i c h p r i m i t i v e u n i t s o f f e e l i n g are com­
pounded i n t o sensations. 

T h e n e x t h i g h e r stage o f m e n t a l compos i t ion shows us 
th i s process r epea t ing i t se l f . T h e v i v i d c lus ter o f related 
sensations p r o d u c e d i n us b y a special object , has to be 
u n i t e d w i t h the f a i n t f o r m s o f clusters l i k e i t t h a t have been 
before p r o d u c e d b y such objec ts . W h a t we ca l l k n o w i n g 
the objec t , is t he ass imi la t ion o f t h i s c o m b i n e d g roup of 
r ea l fee l ings i t excites, w i t h one o r more p reced ing ideal 
g roups w h i c h objects o f the same k i n d once exc i t ed ; and 
the k n o w l e d g e is clear o n l y w h e n t h e series o f ideal 
g r o u p s is l o n g . E q u a l l y does t h i s p r i n c i p l e ho ld 
o f the connexions , s tat ic a n d dynamic , be tween each such 
special c lus ter a n d the special c lusters genera ted b y other 
objects . K n o w l e d g e o f t h e powers a n d hab i t s o f th ings , 
dead a n d l i v i n g , is c o n s t i t u t e d b y a s s i m i l a t i n g the more or 
less c o m p l e x re la t ions e x h i b i t e d b y t h e i r act ions i n space 
a n d t i m e w i t h o the r such complex re la t ions . I f w e cannot 
so assimilate t h e m , or par ts o f t h e m , we have no knowledge 
o f t h e i r act ions. 

T h a t the same l a w o f compos i t i on cont inues w i t h o u t de­
f i n i t e l i m i t t h r o u g h t rac ts o f h i g h e r consciousness, f o r m e d of 
clusters o f clusters o f fee l ings h e l d t oge the r b y re la t ions of 
an e x t r e m e l y i n v o l v e d k i n d , scarcely needs a d d i n g . 

§ 75. How clearly the evolution of Mind, as thus traced 
t h r o u g h ascending stages o f compos i t i on , con fo rms t o the 
laws o f E v o l u t i o n i n general , w i l l be seen as soon as i t is 
sa id . W e w i l l g lance a t t he correspondence u n d e r each o f 
i t s l e a d i n g aspects. 

E v o l u t i o n i s p r i m a r i l y a p r o g r e s s i n g i n t e g r a t i o n ; a n d 
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t h r o u g h o u t t h i s chapter , as w e l l as t h e las t , p r o g r e s s i n g i n ­
t e g r a t i o n has t h r u s t i t s e l f u p o n us as t h e f u n d a m e n t a l f a c t 
i n m e n t a l e v o l u t i o n . W e came u p o n i t q u i t e u n e x p e c t e d l y 
i n t he conc lus ion t h a t a sensat ion i s an i n t e g r a t e d series o f 
nervous shocks o r u n i t s o f f e e l i n g ; a n d i n t h e f u r t h e r c o n ­
c lus ion t h a t b y i n t e g r a t i o n o f t w o o r m o r e such series, c o m ­
p o u n d sensations are f o r m e d . W e have l a t e l y seen t h a t b y 
an i n t e g r a t i o n o f successive l i k e sensations, t he re arises t h e 
k n o w l e d g e o f a sensat ion as such o r s u c h ; a n d t h a t each 
sensat ion as i t occurs, w h i l e t h u s i n t e g r a t e d w i t h i t s l i k e , 
also un i tes i n t o an aggrega te w i t h o the r sensations t h a t 
l i m i t i t i n space o r t i m e . A n d w e have s i m i l a r l y seen t h a t 
the i n t e g r a t e d clusters r e s u l t i n g , en ter i n t o h i g h e r i n ­
t egra t ions o f b o t h these k i n d s ; a n d so o n t o t h e 
end . T h e s ign i f icance o f these fac t s w i l l be 
apprec ia ted w h e n i t is r e m e m b e r e d t h a t the t r ac t s o f con­

sciousness i n w h i c h i n t e g r a t i o n i s undec ided , are t r ac t s o f 
consciousness h a r d l y i n c l u d e d i n w h a t w e c o m m o n l y t h i n k 

o f as M i n d ; a n d t h a t the t r ac t s o f consciousness p r e s e n t i n g 
the a t t r ibu tes o f M i n d i n t h e h i g h e s t degree, are those i n 
w h i c h the i n t e g r a t i o n is c a r r i e d f u r t h e s t . H u n g e r , t h i r s t , 
nausea, a n d v iscera l f ee l ings i n genera l , as w e l l as fee l ings 
o f love , h a t r e d , anger , & c , w h i c h cohere l i t t l e w i t h one 
another a n d w i t h o t h e r f ee l ings , a n d t h u s i n t e g r a t e b u t 
f eeb ly i n t o g r o u p s , are p o r t i o n s o f consciousness t h a t p l a y 
b u t subord ina te p a r t s i n t h e act ions w e c h i e f l y class as 
m e n t a l . M e n t a l ac t ions , o r d i n a r i l y so ca l led , are n e a r l y a l l 
ca r r i ed o n i n t e r m s o f those t a c t u a l , a u d i t o r y , a n d v i s u a l f ee l ­
i ngs , w h i c h e x h i b i t cohesion, a n d consequent a b i l i t y t o i n t e ­
gra te , i n so conspicuous a manner . O u r i n t e l l e c t u a l opera­
t ions are indeed m o s t l y c o n f i n e d t o t h e a u d i t o r y fee l ings (as 
i n t e g r a t e d i n t o words ) a n d t h e v i sua l f ee l ings (as i n t e g r a t e d 
i n t o impress ions a n d ideas o f objec ts , t h e i r re la t ions , a n d 
t h e i r m o t i o n s ) . A f t e r c l o s i n g t h e eyes a n d o b s e r v i n g h o w 
r e l a t i ve ly - immense is t h e p a r t o f i n t e l l e c t u a l consciousness 

t h a t is sudden ly shorn away , i t w i l l be man i fes t t h a t t h e 
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most developed p o r t i o n o f percept ive M i n d is f o r m e d of 
these v i sua l feel ings w h i c h cohere so r i g i d l y , w h i c h in te­
gra te i n t o such l a rge a n d numerous aggregates , and wh ich 
re - in tegra te i n t o aggregates immense ly exceeding i n their 
degree o f compos i t ion a l l aggregates f o r m e d b y other feel­
i ngs . A n d t h e n , o n r i s i n g to w h a t w e f o r convenience dis­
t i n g u i s h as r a t i o n a l M i n d , we find the i n t e g r a t i o n t a k i n g a 
s t i l l w ide r reach. 

The ascending phases o f M i n d show us no less conspicu­
ously, t he inc reas ing he te rogene i ty o f these in tegra ted 
aggregates o f f ee l ings . I n the last chapter , we saw how 
sensations t ha t are a l l composed o f u n i t s o f one k i n d , are 
rendered heterogeneous b y the c o m b i n a t i o n and re-combina­
t i o n o f such u n i t s i n m u l t i t u d i n o u s ways . W e have lately 
seen t h a t the po r t ions o f consciousness occupied b y the i n ­
t e rna l b o d i l y fee l ings a n d b y t h e emot ions , are, as j u d g e d 
b y in t rospec t ion , r e l a t i ve ly v e r y s imple o r homogeneous : 
t h i r s t is n o t made u p o f con t ras ted pa r t s , n o r can we 
separate a gus t o f passion i n t o m a n y d i s t ingu ishab le com­
ponents . B u t o n pass ing upwards t o i n t e l l e c t u a l conscious­
ness, there meets us an inc reas ing v a r i e t y o f k i n d s o f feel­
i n g s present toge ther . W h e n w e come t o t h e aud i t o ry feel­
i n g s , w h i c h p l a y so i m p o r t a n t a p a r t i n processes o f though t , 
we find t h a t the g roups o f t h e m are f o r m e d o f m a n y com­
ponents , and t h a t those g roups o f g roups used as symbols of 
proposi t ions are v e r y heterogeneous. A s be fo re h o w e v e r w i t h 
i n t e g r a t i o n , so here w i t h he te rogene i ty , a f a r h i g h e r degree is 
reached i n t ha t consciousness f o r m e d o f v i s u a l f ee l ings , w h i c h 
i s t h e m o s t developed p a r t o f pe rcep t ive M i n d . A n d m u c h more 
heterogeneous s t i l l are those t r ac t s o f consciousness dis­
t i n g u i s h e d as r a t i oc ina t ive t rac t s , i n w h i c h the m u l t i f o r m 
fee l ings g i v e n us b y objects t h r o u g h eyes, ears, a n d t ac tua l 
organs, nose, a n d palate , are f o r m e d i n t o concept ions tha t 
answer to the objects i n a l l t h e i r a t t r i b u t e s , a n d a l l t h e i r 
ac t iv i t i e s . 

W i t h equal clearness does M i n d d i sp lay the f u r t h e r t r a i t 
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o f E v o l u t i o n — i n c r e a s e o f def in i teness . B o t h the c e n t r a l l y -
i n i t i a t e d f ee l ings a n d t h e i n t e r n a l p e r i p h e r a l l y - i n i t i a t e d fee l -

i n g s , w h i c h p l a y so secondary a p a r t i n w h a t w e u n d e r s t a n d 
as M i n d , w e f o u n d t o be v e r y vague — v e r y i m p e r f e c t l y 
l i m i t e d b y one another . C o n t r a r i w i s e , i t was s h o w n t h a t 
the m u t u a l l i m i t a t i o n s are dec ided a m o n g those p e r i p h e r a l l y -
i n i t i a t e d fee l ings w h i c h , a r i s i n g on the ou te r surface, en ter 
l a rge ly i n t o ou r i n t e l l e c t u a l opera t ions ; a n d t h a t t h e v i s u a l 
fee l ings , w h i c h enter b y f a r the mos t l a r g e l y i n t o o u r i n ­
t e l l e c tua l operat ions , are n o t o n l y b y f a r the sharpest m 
t h e i r m u t u a l l i m i t a t i o n s , b u t f o r m aggregates t h a t are 
m u c h more d e f i n i t e l y c i r c u m s c r i b e d t h a n any others , a n d 
aggregates be tween w h i c h there ex i s t re la t ions m u c h m o r e 
de f in i t e t h a n those en te red i n t o b y o ther aggregates . 

T h u s t h e c o n f o r m i t y is comple te . M i n d rises t o w h a t are 
u n i v e r s a l l y r ecogn ized as i t s h i g h e r developments , i n p r o ­
p o r t i o n as i t mani fes ts the t r a i t s cha rac t e r i z ing E v o l u t i o n i n 
genera l (First Principles, § § 98 — 145) . A confused 
sentiency, f o r m e d o f r e c u r r e n t pulses o f f e e l i n g h a v i n g b u t 
l i t t l e v a r i e t y o f k i n d a n d b u t l i t t l e c o m b i n a t i o n , w e m a y 
conceive as t h e nascent M i n d possessed b y those l o w types 
i n w h i c h nerves a n d nerve-centres are n o t y e t c l ea r ly 
d i f f e r e n t i a t e d f r o m one another , o r f r o m the tissues i n w h i c h 
they he . A t a stage above t h i s , w h i l e y e t t h e organs o f the 
h i g h e r senses are r u d i m e n t a r y , a n d such nerves as ex i s t are 
i n c o m p l e t e l y i n su l a t ed , M i n d is present p r o b a b l y unde r the 
f o r m o f a f e w sensations, w h i c h , l i k e those y i e l d e d b y o u r 
o w n viscera, are s imple , vague , a n d incoheren t . A n d f r o m 
th i s u p w a r d s , t h e m e n t a l e v o l u t i o n e x h i b i t s a d i f f e r e n t i a ­
t i o n o f these s imp le fee l ings i n t o the m o r e numerous k i n d s 
w h i c h the special senses y i e l d ; an eve r - inc reas ing i n t e g r a ­
t i o n o f such more v a r i e d fee l ings w i t h one ano ther a n d w i t h 
f ee l ings o f o ther k i n d s ; a n ever - inc reas ing m u l t i f o r m i t y i n 
t h e aggregates o f fee l ings p r o d u c e d ; a n d an ever- increas ing 
d i s t inc tness o f s t ruc tu re i n such aggregates . T h a t is t o say, 

the re goes o n sub jec t ive ly a change " f r o m an i n d e f i n i t e , i n ­

coheren t h o m o g e n e i t y to a d e f i n i t e , coherent he te rogene i ty ; " 
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paral le l t o t h a t r e d i s t r i b u t i o n o f m a t t e r and m o t i o n which 
const i tutes E v o l u t i o n as ob j ec t i ve ly d i sp layed . 

§ 76. The correspondences between these views of mental 
compos i t ion a n d the genera l t r u t h s r e spec t ing nervous 
s t ruc tu re a n d nervous f u n c t i o n s set f o r t h i n tbe last part . 
mus t be b r i e f l y i nd i ca t ed . 

Speak ing genera l ly , fee l ings a n d the re la t ions between 
fee l ings , correspond to nerve-corpuscles a n d the fibres which 
connect nerve-corpuscles; or ra ther , t o the molecular changes 
o f w h i c h nerve-corpuscles are the seats, a n d tbe molecular 
changes t r a n s m i t t e d t h r o u g h fibres. T h e psychica l re la t ion 
be tween t w o fee l ings , answers t o the phys ica l re la t ion 
be tween t w o d i s t u r b e d po r t i ons o f g r e y mat t e r , w h i c h are 
p u t i n such d i r ec t o r i n d i r e c t c o m m u n i c a t i o n tha t some 
discharge takes place be tween t h e m . 

T h e f ac t t ha t , as elements o f consciousness, the relations 
be tween fee l ings are v e r y shor t i n compar i son w i t h the feel­
i ngs t h e y u n i t e , has t h u s i t s phys io log i ca l equiva lent i n the 

f ac t t h a t the t ransmiss ion o f a wave o f change t h r o u g h a 
ne rve - f ib re , is v e r y r a p i d i n compar i son w i t h the t ransforma­
t i o n i t sets u p i n a nerve-cent re . I f we consider each such 
t r a n s f o r m a t i o n t o be p h y s i c a l l y t h a t w h i c h psych ica l ly we 
consider a u n i t o f f e e l i n g , t h e n , r e m e m b e r i n g i t s appreciable 
d u r a t i o n , w e m a y u n d e r s t a n d h o w i t happens t h a t w h e n the 
waves o f molecular change b r o u g h t b y an i n - c o m i n g nerve-
fibre exceed a ce r t a in ra te o f recurrence , t h e t r a n s f o r m a t i o n 
set u p b y each lasts t i l l the n e x t commences ; a n d hence the 
cor responding u n i t s o f f e e l i n g become f u s e d i n t o a con­
t inuous f e e l i n g or sensation. 

W e have seen t h a t p redominance o f the r e l a t i ona l element 
o f M i n d , characterizes the p e r i p h e r a l l y - i n i t i a t e d t r ac t s of 
consciousness w h i c h ex t e rna l objects p roduce . B e t w e e n th i s 
f ac t a n d t h e fac ts o f nervous s t ruc tu re , there is a n obvious 
agreement . T a k e the case o f t h e eye. T h e r e t i n a b e i n g an 
area f o r m e d o f an immense n u m b e r o f sensi t ive e lements , 
close to , b u t separate f r o m , one another , a n d h a v i n g each 
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an independen t c e n t r i p e t a l fibre; i t r esu l t s t b a t t b e r e l a ­
t ions t b a t m a y be es tabl ished be tween each one a n d a l l t h e 
others are enormous i n n u m b e r , a n d t h a t enormous n u m b e r s 
o f r e la t ions m a y be establ ished be tween s imul taneous ly -
exc i t ed c lus ters o f t h e m a n d o the r s imul t aneous ly -exc i t ed 
clusters . T h e sharpness o f m u t u a l l i m i t a t i o n o f the fee l ings 
a n d clusters o f fee l ings here i n i t i a t e d , is also c lear ly due to 
these same s t r u c t u r a l p e c u l i a r i t i e s ; as are also t h e i r r i g i d 
cohesions a n d extensive i n t e g r a t i o n s . W i t h o u t n a m i n g t h e 
i n t e rmed ia t e cases, i t w i l l suff ice i f w e pass t o t h e o the r 
ex t r eme a n d observe how, i n t h e v iscera l nervous system, 

whence come fee l ings t h a t are so s imple , so i n d e f i n i t e , a n d 
so incoheren t , the re is an absence o f the appliances 
w h i c h secure independen t exc i tements o f ad jacent ne rve -
t e r m i n a t i o n s . 

A f u r t h e r h a r m o n y o f the same order may be no ted . T h e 
re la t iona l e lement o f M i n d , as shown i n m u t u a l l i m i t a t i o n , i n 
s t r e n g t h o f cohesion, a n d i n degree o f c lu s t e r i ng , is g rea te r 
be tween fee l ings o f the same order t h a n be tween fee l ings o f 
one order a n d those o f another . T h i s answers t o t h e f a c t 
t ha t the bundles o f ne rve- f ib res a n d clusters o f nerve-
vesicles b e l o n g i n g t o fee l ings o f one order , are c o m b i n e d 
toge the r more d i r e c t l y a n d i n t i m a t e l y t h a n t h e y are w i t h the 

fibres a n d vesicles b e l o n g i n g t o fee l ings o f o ther orders . 
S i m i l a r l y , i t holds a m o n g fee l ings o f d i f f e r e n t orders , t h a t 
the readiness to enter i n t o re la t ions is m u c h grea te r be tween 
those a r i s i n g i n the h i g h e r sense-organs, w h i c h have nervous 
centres closely connected, t h a n be tween t h e m a n d t h e 
visceral fee l ings w h i c h arise i n par t s o f t h e nervous sys tem 
t h a t communica te b u t i n d i r e c t l y w i t h the h i g h e r centres. 
E v e n an anomaly appears thus exp l icab le . T h a t such 
unre la t iona l fee l ings as smells have excep t iona l powers of 
c a l l i n g up remembrances o f past scenes, is p r o b a b l y due to 
the f ac t t h a t the o l f ac to ry centres are o u t g r o w t h s f r o m the 
ce rebra l hemispheres. 

W e have seen t h a t the deve lopment o f M i n d is f u n d a ­
m e n t a l l y an increas ing i n t e g r a t i o n o f fee l ings on successively-
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h ighe r stages, a long w i t h w h i c h there go inc reas ing hetero­
gene i ty and defini teness; and these t r a i t s answer to t ra i t s i n 
the e v o l u t i o n o f the nervous system before contemplated. 
F o r we f o u n d t b a t a long w i t h g r o w i n g dis t inctness and 
m u l t i f o r m i t y o f s t ruc tu re , there is t h r o u g h o u t an advancing 
i n t e g r a t i o n o f s t ruc tu re as w e l l as o f mass. (See § 8.) 

One more correspondence o f m o m e n t m a y be po in t ed out 
—a correspondence t h a t replaces a supposed discordance. 
The mos t developed a n d conspicuous p a r t o f M i n d chiefly 
occupies men 's a t t e n t i o n ; a n d hence t hey speak o f M i n d 
a n d I n t e l l i g e n c e as equivalents . A s h i n t e d i n § 7, even 
phys io logis t s , i n t e n d i n g to i gno re a l l pre-conceptions, have 
been l e d i n t o d i f f i cu l t i e s o f i n t e r p r e t a t i o n b y inadver ten t ly 
s e t t i n g ou t w i t h th i s be l i e f as t h e i r pos tu la te . B u t M i n d is 
n o t w h o l l y , or even m a i n l y , I n t e l l i g e n c e . "We have seen tha t 
i t consists l a rge ly , and i n one sense en t i r e ly , o f Fee l ings . N o t 
o n l y do Feel ings cons t i tu te the i n f e r i o r t rac ts o f conscious­
ness, b u t Fee l ings are i n a l l cases the mater ia ls out o f wh ich , 
i n the super ior t rac ts o f consciousness. I n t e l l e c t is evolved 
b y s t r u c t u r a l c o m b i n a t i o n . E v e r y w h e r e F e e l i n g is the 
substance o f w h i c h , where i t is present , I n t e l l e c t is the 
f o r m . A n d where I n t e l l e c t is n o t present , or b u t l i t t l e 
present , M i n d consists o f fee l ings t h a t are u n f o r m e d or bu t 
l i t t l e f o r m e d . I n t e l l e c t comprehends o n l y the re la t ional 
elements o f M i n d ; a n d t o o m i t Fee l ings is t o o m i t the 
t e rms between w h i c h the re la t ions exis t . T h e r ecogn i t i on of 
t h i s t r u t h saves us f r o m the e r ro r o f l o o k i n g f o r a regular 
correspondence be tween the deve lopment o f the nervous 
system a n d the degree o f I n t e l l i g e n c e . A s i n § 7 we saw tha t 
the size o f the nervous sys tem varies p a r t l y as the quan t i t y 
o f m o t i o n evolved, a n d p a r t l y as the c o m p l e x i t y o f thaC 
m o t i o n ; so here w e see t h a t the size o f the nervous system 
varies p a r t l y as the q u a n t i t y o f F e e l i n g ( w h i c h has a general 
r e l a t i on t o the q u a n t i t y o f m o t i o n ) a n d p a r t l y as the degree 
o f I n t e l l e c t ( w h i c h has a genera l r e l a t i o n to the c o m p l e x i t y 
o f the m o t i o n ) . A n d thus i n t e r p r e t i n g t h e facts , supposed 
anomalies disappear. 



C H A P T E R I I I . 

THE RELATIVITY OF FEELINGS. 

§ 77. Mind being composed of Feelings and tbe Rela­
t ions be tween Fee l ings , a n d tbe ap t i tudes o f Fee l ings f o r 
e n t e r i n g i n t o Rela t ions v a r y i n g w i t b t b e i r k i n d s , t b e R e l a t i ­
v i t y o f Feebngs is an express ion appl icab le , i n one sense, t o 
ce r ta in o f tbe p u r e l y subjec t ive pbenomena descr ibed i n tbe 
las t chapter . B u t i t is here t o be unde r s tood i n q u i t e a 
d i f f e r en t sense. H a v i n g c o n t e m p l a t e d Fee l i ngs i n t h e i r 
re la t ions t o one ano ther as components o f consciousness, 
we have n o w t o con templa te t h e m i n t h e i r re la t ions to the 
t h ings b e y o n d consciousness b y w h i c h t h e y are p r o d u c e d . 

Moreove r , t h e t h i n g s b e y o n d consciousness here t o be 
considered, are n o t t h e nerve-dis turbances w h i c h are t h e 
phys ica l sides o f w h a t w e c a l l fee l ings o n t h e i r psych ica l 

s ides : a l ready, i n t h e chapter o n i E s t h o - P h y s i o l o g y , the 
re la t ions be tween t h e sub jec t ive a n d ob jec t ive faces o f 
nervous changes have been descr ibed . O u r present i n q u i r y 

is i n t o the n a t u r e o f the connexions be tween fee l ings , a n d 
forces e x i s t i n g outs ide t h e o r g a n i s m . T o t r e a t o f these 

w i t h o u t g o i n g over any g r o u n d before t r ave r sed is d i f f i c u l t ; 
since an ex te rna l a c t i o n b e i n g r e l a t e d t o a f e e l i n g o n l y 

t h r o u g h a n in te rmedia te ne rvous change, t h e i n t e r m e d i a t i o n 
cannot w e l l be l e f t ou t o f s i g h t . Occasional b r i e f repe t i t ions 

m u s t the re fo re be excused. 
I t s hou ld be f u r t h e r p remised t h a t we are here concerned 
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m a i n l y w i t h p e r i p h e r a l l y - i n i t i a t e d feel ings w h i c h have exter­
na l o r i g i n s ; or ra ther , w i t h those p r i m a r y or v i v i d fo rms of 
t h e m w h i c h we cal l rea l , i n con t r ad i s t i nc t i on t o the secondary 
or f a i n t f o rms we ca l l idea l . 

§ 7b. The general truth, familiar to all students of Psy­
chology, w h i c h i t is the ob jec t o f t h i s chapter t o present 
under i t s m a n y aspects, is t h a t t h o u g b i n t e r n a l fee l ing 
h a b i t u a l l y depends o n ex te rna l agent , y e t there is no likeness 
be tween t h e m e i ther i n k i n d o r degree. T h e connexion 
be tween ob jec t ive cause and subject ive effect is condit ioned 
i n ways ex t r eme ly complex a n d va r i ab le—ways w h i c h we 
w i l l proceed to consider se r i a t im. 

"We shal l find t h a t each set o f cond i t ions so modif ies ' the 
connexion be tween ob jec t ive cause a n d subject ive effect as 
to de te rmine the qua l i t a t i ve character o f the effect . I n 
o ther words , t he same agent produces fee l ings o f qui te 
u n l i k e natures a c c o r d i n g t o the c i rcumstances under wh ich 
i t acts. 

W e shal l f u r t h e r see t h a t , besides th i s qua l i t a t ive un l ike ­
ness, there is a q u a n t i t a t i v e un l ikeness . B e t w e e n the outer 
force and the i n n e r f e e l i n g i t excites, t he re is no such cor­
re la t ion as t h a t w h i c h the phys i c i s t calls equivalence—nay, 
the t w o do n o t even m a i n t a i n an u n v a r y i n g p r o p o r t i o n . 
E q u a l amounts o f the same force arouse d i f f e r e n t amounts 
o f the same fee l ing , i f t he c i rcumstances d i f f e r . O n l y wh i l e 
a l l t he condi t ions r e m a i n constant is there s o m e t h i n g l i k e a 
constant r a t i o be tween the phys i ca l antecedent and the 
psychical consequent. 

§ 79. Were I not bound to enumerate all aspects of this 
r e l a t i v i t y , i t w o u l d be needless t o say t h a t t h e connexion 
between the outer agent a n d the i n n e r f e e l i n g genera ted b y 
i t , depends o n the s t ruc tu re o f the species. 

Obv ious ly the f o r m s o f sensation t h a t can be roused i n 
the consciousness o f a crea ture , are p r i m a r i l y d e t e r m i n e d b y 
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t l ie pe r i phe ra l organs w i t h w h i c h i t s t y p e is endowed . T h i s 
is so even w i t h the mos t genera l o f the sensa t ions—that o f 
T o u c h . A Crustacean, everywhere enclosed i n a h a r d exo-
skeleton, can have no such t a c t u a l impress ions as those w h i c h 

are possible t o a s o f t - s k i n n e d a n i m a l . T h e impress ions 
received f r o m the ends o f i t s l i m b s a n d claws w h e n t h e y 
come i n contac t w i t h e x t e r n a l objects , m a y be c o m p a r e d t o 
those w h i c h a m a n receives f r o m p o k i n g objec ts w i t h t h e 
e n d o f h i s w a l k i n g - s t i c k . S t i l l m o r e m a n i f e s t l y 
are the special sensations dependent f o r t h e i r qua l i t i es o n 
the presence o f special sense-organs. T a k e t h e a u d i t o r y 

sensations. V a r i o u s aquat ic creatures t h a t have no developed 

organs o f H e a r i n g , are nevertheless affected b y those v i b r a ­
t ions w h i c h t o creatures be t t e r endowed are sonorous. 
W h e n such v i b r a t i o n s are p ropaga ted t h r o u g h t h e i r m e d i u m , 

they cont rac t themselves, o r t h e y w i t h d r a w i n t o t h e i r shells 
i f they have t h e m . W e m a y reasonably assume t h a t w h a t 

they fee l is a j a r somewhat r e s e m b l i n g t h e j a r rece ived b y 
the hand f r o m a v i b r a t i n g m u s i c a l i n s t r u m e n t . B u t i n any 

case, the q u a l i t y o f the f e e l i n g exc i t ed i n these l o w e r animals 
b y sonorous waves, is w h o l l y u n l i k e the q u a l i t y o f the fee l ­
i n g w h i c h such waves exc i te i n h i g h e r an imals . 

Tha t , qual i t ies b e i n g a l i k e , t he quan t i t i e s o f the . f ee l ings 

produced b y g i v e n agents v a r y w i t h the specif ic s t ruc tu res , 
is an equal ly f a m i l i a r t r u t h . I n a b i r d o r m a m m a l h a v i n g 

eyes t h a t fit i t f o r n o c t u r n a l hab i t s , t he sensat ion aroused b y a 
f a i n t l i g h t , is m u c h grea te r t h a n is aroused b y i t i n a d i u r n a l 
b i r d or m a m m a l ; and t h e l i g h t w h i c h g ives t o a d i u r n a l 
creature a moderate a m o u n t o f sensat ion suffices t o dazzle 
the noc tu rna l creature b y i t s excess. S i m i l a r l y 
w i t h the o l fac to ry fee l ings . A n odour w h i c h has no ap­
preciable effect o n the consciousness o f a m a n , has a v e r y 
m a r k e d ef fec t o n the consciousness o f a d o g . E v e n 
var ie t ies of dogs, as the g r e y h o u n d a n d the beagle , y i e l d us 
evidence o f decided q u a n t i t a t i v e d i f ferences be tween the 
m e n t a l changes caused b y t h e same odour . 
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Tliese f e w instances w a r r a n t us i n suspect ing t ha t i n no 
t w o species does a g i v e n amoun t o f a g i v e n outer agent 
exci te exac t ly the same k i n d a n d q u a n t i t y o f f e e l i n g . 

§ 80. This apparently hasty generalization is justified 
b y the genera l iza t ion to w h i c h we come n e x t ; namely , that 
w i t h i n the same species the r e l a t i o n be tween objec t ive cause 
a n d subjec t ive effect varies b o t h q u a l i t a t i v e l y and quanti ta­
t i v e l y w i t h the cons t i t u t i on—var i e s , t h a t i s , w i t h the 
i n d i v i d u a l s t ruc tu re . 

T h a t p e c u l i a r i t y o f v i s i o n discovered i n h i m s e l f by Dal ton , 
a n d sometimes named a f t e r h i m , y i e lds an instance of 
qua l i t a t i ve d i f fe rence . T o those o rgan ized as he was, the 
v i s ib le w o r l d does n o t present a l l t he var ious feelings of 
colour t h a t i t does to m a n k i n d i n genera l . Sensations which 
to others seem s t r o n g l y contras ted , as r e d a n d green, seem 
to t h e m the same. W h e n c e we m u s t conclude tha t certain 
e the r i a l undu la t ions produce i n such persons fee l ings un l ike 
those t hey produce i n o ther persons. F r o m 
sent ient states exc i t ed t h r o u g h the ears, may be drawn 
another i l l u s t r a t i o n . A e r i a l pulses r e c u r r i n g at the rate of 
s ix teen per second are perce ived b y some as separate 
pu l ses ; b u t by some they are perce ived as a tone o f very 
l o w p i t c h . S i m i l a r l y a t t he o ther ex t r eme . Vib ra t ions 
exceeding t h i r t y thousand per second, are i naud ib l e t h rough 
ce r t a in ears; w h i l e t h r o u g h ears t h a t are, as we m a y suppose, 
o f somewhat u n l i k e s t ruc tures , these r a p i d v ib ra t ions are 
k n o w n as an excessively acute sound . 

Quan t i t a t i ve differences o f sensat ion t h a t are caused b y d i f ­
ferences o f i n d i v i d u a l o rgan iza t ion , every one observes. A l l 
orders o f sensations e x e m p l i f y t h e m . H e r e are instances 

f r o m each. T h i c k - s k i n n e d persons are insensible to 
t a c tua l impress ions w h i c h t h i n - s k i n n e d persons c lea r ly f e e l ; 
a n d there are persons b y w h o m m i n u t e unlikenesses o f sur­
face are so d i s t i n c t l y perce ived t h a t t h e y are emp loyed t o 
j u d g e o f commodi t i e s , such as r a w s i l k , b y h a n d l i n g 
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t h e m . H o w amounts o f f l a v o u r q u i t e inapprec iab le 
b y some are r e a d i l y appreciable b y others , t h e d inne r - t ab l e 
cons t an t l y r e m i n d s us . A n d t h a t the re are profess iona l 
tasters, shows t h a t the g u s t a t o r y f e e l i n g p r o d u c e d b y a g i v e n 
q u a n t i t y o f sap id substance, is , i n excep t iona l o rgan iza t ions , 
m u c h grea ter t h a n usua l . W i t h smells i t is t h e 
same. The re are those t o w h o m q u i t e del icate pe r fumes 
seem o f o v e r p o w e r i n g s t r e n g t h . A n d there are those t o w h o m 
odours usua l ly f e l t t o be d i s g u s t i n g i n the ex t r eme , are 
scarcely pe rcep t ib le . C o n s t i t u t i o n a l differences i n 
quickness o f h e a r i n g , sometimes m a r k e d be tween persons 
o f t he same race, are more m a r k e d be tween persons o f 
d i f f e r e n t races. B y p u t t i n g his ear t o the g r o u n d a savage 
hears sounds i naud ib l e b y a c i v i l i z e d m a n . T h e 
l i k e holds w i t h v i s u a l sensitiveness. T h e B u s h m a n is i m ­
pressible b y changes i n the field o f v i e w w h i c h do n o t impress 

the European . A n d such tests as occur i n t h e telescopic 
search f o r m i n u t e stars, show t h a t , i n t h e same race, t h e 
a m o u n t o f l i g h t w h i c h exci tes a d i s t i n c t f e e l i n g i n one 
person, excites no f e e l i n g i n another . 

T h u s we m a y m a k e w i d e r t h e s t a r t l i n g in fe rence d r a w n 
i n the last sec t ion . Besides c o n c l u d i n g t h a t i n no t w o 

species are the sub jec t ive effects p roduced b y g i v e n objec­
t i v e act ions abso lu te ly a l i k e , q u a l i t a t i v e l y a n d q u a n t i t a t i v e l y ; 
we m a y conclude t h a t t h e y are abso lu te ly a l i k e i n no t w o 
ind iv idua l s o f the same species. 

§ 81. Whatever there may seem of excess in this state­
m e n t w i l l disappear w h e n we r e m e m b e r t h a t even i n t h e 
same i n d i v i d u a l the q u a n t i t y , i f n o t the q u a l i t y , o f t h e f ee l ­
i n g exc i t ed b y an e x t e r n a l agen t cons tan t i n k i n d a n d de­
gree, varies accord ing t o the c o n s t i t u t i o n a l s tate. 

O f qua l i t a t ive var ia t ions we have b u t vague a n d i n d i r e c t 
evidence. S t i l l the experiences o f i n v a l i d s y i e l d reason t o 
suspect t h a t t h e y occur. T h e r e are a b n o r m a l states o f t h e 

uervous sys tem d u r i n g w h i c h i l l u s i v e sensations t r o u b l e t h e 
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pa t i en t . The consciousness o f a disagreeable s m e l l w h i c h is 
one o f the p r e m o n i t o r y symptoms o f an ep i lep t ic f i t , may be 
named as an instance. A n d i f fee l ings o f p u r e l y subject ive 
o r i g i n , so s t r o n g as t o be m i s t a k e n f o r fee l ings o f object ive 
o r i g i n , m a y arise f r o m ex t reme nervous derangements , i t is 
reasonably in fe rab le t h a t smal ler nervous derangements 
w i l l o f t e n arouse vague sub jec t ive states w h i c h m a y ming le 
w i t h , a n d q u a l i f y , the fee l ings o b j e c t i v e l y o r i g i n a t e d . 

T h e q u a n t i t a t i v e va r ia t ions w h i c b var ia t ions o f cons t i tu­
t i o n a l state en t a i l a m o n g the fee l ings p roduced b y equal 
ex te rna l agents, are v e r y f a m i l i a r . A s before , some are con­
sequent o n derangements o f hea l th and some on advancing 
years. I n ce r ta in condi t ions o f nervous i r r i t a b i ­
l i t y , sounds o f o r d i n a r y s t r e n g t h seem i n t o l e r a b l y l o u d ; 
d a y l i g h t becomes unbearable f r o m the excess o f v isual feel­
i n g i t causes; a n d even the s k i n becomes u n d u l y sensi t ive: 
there is w h a t is ca l led hyper-sestbesia. Cont ra r iwise , there 
are devia t ions f r o m h e a l t h character ized b y an angesthesia 
a l l i ed to t h a t a r t i f i c i a l l y caused—a state o f comparative 
ind i f fe rence t o amounts o f e x t e r n a l s t i m u l i w h i c h commonly 
arouse m u c h f e e l i n g . H o w a l o n g w i t h decline of 
v i g o u r i n o l d age there goes an inc reas ing ansesthesia of 
one or more k i n d s , w e have da i l y p roof . There is dimness 
o f s i g h t ; the re is dulness o f h e a r i n g ; there is o f t e n obtuse-
ness o f taste. 

Thus , besides seeing t h a t the sub jec t ive effect produced 
b y each ob jec t ive cause varies w i t h the s t ruc tu re o f the 
species, a n d varies w i t h the s t r u c t u r e o f the i n d i v i d u a l of 
the species, w e see t h a t i t var ies w i t h the cons t i tu t iona l 
state o f the i n d i v i d u a l — o f t e n i n a m a r k e d degree. V e r y 
poss ibly the r a t i o is never twice the s ame ; b u t a lways di f fers 
i n f i n i t e s i m a l l y , i f n o t apprec iably . 

§ 82 . The k i n d a n d degree o f effect w h i c h an ex te rna l 
phys ica l s t imulus produces o n the p sych ica l state, depends 
also on the p a r t o f the o r g a n i s m subjec t t o i t . E q u a l quan-
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t i t i es o f the same fo rce exc i te fee l ings w i d e l y u n l i k e , q u a l i ­
t a t i ve ly a n d q u a n t i t a t i v e l y , a c c o r d i n g t o t h e s t ruc tu res o f 

the pe r iphe ra l organs o n w h i c h t h e y f a l l . 
The qua l i t a t i ve di f ferences w e recognize so m u c h as 

mat ters o f course t h a t w e f o r g e t t h e i r s ign i f i cance . H e r e , 
however, t h e y m u s t n o t be passed over . M a n y 
k i n d s o f m a t t e r w h i c h , w h e n a p p l i e d t o t h e s k i n a t l a rge , 

cause on ly sensations o f t o u c h , cause, w h e n a p p l i e d t o the 
tongue , sensations o f t o u c h a n d t a s t e ; or , i f t h e y are k i n d s 
o f ma t t e r h a v i n g the tastes we ca l l p u n g e n t , t h e y arouse i n 

the s k i n sensations o f heat o r t i n g l i n g . S i m i l a r l y 
w i t h vo la t i l e substances. A w h i f f o f a m m o n i a c o m i n g i n 
contact w i t h the eyes, produces a s m a r t ; g e t t i n g i n t o the 
nostr i ls , excites the consciousness we describe as an i n t o l e r a ­
b l y s t r ong o d o u r ; b e i n g condensed o n the t ongue , generates 
an ac r id t a s t e ; w h i l e ammonia a p p l i e d i n s o l u t i o n t o a t ende r 

pa r t o f the s k i n , makes i t b u r n , as w e say. T h e 
f ee l ing caused b y sonorous u n d u l a t i o n s , a l ready adve r t ed t o 
as v a r y i n g w i t h the s t r uc tu r e o f the species, m u s t be n a m e d 

here also as v a r y i n g w i t h the s t r u c t u r e o f the p a r t a f fec ted . 
A v i b r a t i n g t u n i n g - f o r k t o u c h e d w i t h t h e fingers, g ives 
t h e m a sense o f j a r ; h e l d be tween t h e t ee th , i t g ives t h i s 
same sense t o t h e pa r t s i n w h i c h t h e y are i m b e d d e d , w h i l e 

by c o m m u n i c a t i o n t h r o u g h t h e bones o f the s k u l l , i t s v i b r a ­

t ions so affect the a u d i t o r y apparatus as t o a w a k e n a con­

sciousness o f sound—a consciousness w h i c h alone resul ts i f 
the t u n i n g - f o r k does n o t t o u c h t h e b o d y . T h e 

d i f f e ren t sensations exc i t ed b y e the r i a l undu l a t i ons o n the 
u n m o d i f i e d i n t e g u m e n t a n d o n those m o d i f i e d p o r t i o n s o f i t 
w h i c h cons t i tu te eyes (Principles of Biology, § 295) y i e l d 
f u r t h e r i l l u s t r a t i ons . T h e Sun 's rays f a l l i n g o n t h e hand 
cause a sensation o f heat b u t no sensat ion o f l i g h t ; a n d 
f a l l i n g o n the r e t ina cause a sensation o f l i g h t b u t no sensa­

t i o n o f heat. A s Professor T y n d a l l has p r o v e d b y e x p e r i ­

men t o n himself , the r e t i na i s insensible t o heat-rays o f 
considerable concent ra t ion . 
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T h a t the r e l a t i on be tween an outer force a n d the inner 
f ee l ing i t arouses, varies q u a n t i t a t i v e l y accord ing t o the par t 
o f the body acted u p o n , there are m a n y p roofs , o f w h i c h one 
or t w o w i l l suff ice. The arched undor-surface of 
the foo t experiences an intense sensation o f t i c k l i n g f r o m a 
gent le t ouch w h i c h generates a m u c h feebler sensation of 
th i s k i n d elsewhere. Conversely, t he t h i c k s k i n o f the heel 
bears w i t h compara t ive ly l i t t l e p a i n the long-cont inued 
pressure o f a h a r d p rominence w h i c h w o u l d be intolerable 
to the back o f the h a n d . T h e fee l ings caused by 
expos ing d i f f e r en t par ts o f the s k i n t o the same beat, are not i n 
most cases conspicuously u n l i k e i n deg ree ; b u t there is one 
case i n w h i c h t h e y are. W h e n d r i n k i n g a l i q u i d the heat of 
w h i c h is qu i t e bearable b y t h a t p a r t o f the upper l i p usually 
immersed , i t m a y be observed t h a t i f t he l i p is accidentally 
d i p p e d deeper, so as t o immerse a l i t t l e o f the outer sk in , a 
sensation o f sca ld ing resul t s . 

W e f i n d , t hen , t h a t the same ex t e rna l agent ac t ing on 
d i f f e r en t pe r iphe ra l organs, generates states o f consciousness 
w h i c h have i n m a n y cases no likenesses o f k i n d whatever, 
a n d have i n o ther cases immense unlikenesses o f degree. 

§ 83. The state of the part affected, as well as its structure, 
has a share i n d e t e r m i n i n g the r e l a t i o n be tween outer agent 
and i n n e r f e e l i n g . A l r e a d y i n the chapter o n i E s t h o -
Phys io logy , i t has been shown t h a t the r a t i o borne b y the 
change set u p i n a n e r v e - t e r m i n a t i o n t o t h e f e e l i n g e l ic i ted, 
varies w i t h the loca l condi t ions . O b v i o u s l y t h i s involves a 
concomi tan t v a r i a t i o n i n the r a t i o be tween t h e amount of 
ex te rna l force w h i c h in i t i a t e s the nervous change, a n d the 
amoun t o f f e e l i n g t h a t even tua l ly resul ts . I t w i l l suffice to 
recall the several causes o f the v a r i a t i o n . 

The t empera tu re o f the p a r t is one o f t h e m . Be tween 
the state o f loca l i n s e n s i b i l i t y p r o d u c e d b y excessive co ld , 
and the state o f s e n s i b i l i t y a c c o m p a n y i n g n a t u r a l w a r m t h , 

there are states s h o w i n g a l l g rada t ions i n t h e p r o p o r t i o n 
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w h i c h t h e i n c i d e n t fo rce bears t o t h e f e e l i n g ca l led 
f o r t h . 

L o c a l anaemia affects t h i s p r o p o r t i o n b y d i m i n i s h i n g the 
quan t i t y o f sensation w h i c h a g i v e n a m o u n t o f ou te r a c t i o n 
generates; and loca l hyperaemia, b y inc reas ing i t — o f t e n 
ex t remely . Hyperaemia , however , i n ce r t a in cases (pos­
s ibly by p u t t i n g an obstacle be tween t h e ou t e r agen t a n d 

the nerves t o be affected) decreases t h e a m o u n t o f f e e l i n g 
genera ted ; as i n the p a r t i a l or comple te loss o f taste a n d 
smel l caused b y a bad co ld . 

The cond i t i on o f the s t ruc tures concerned as m o d i f i e d b y 
previous discharge o f t h e i r f u n c t i o n s , is a f u r t h e r cause o f 
var ia t ion i n the r a t io between the ob jec t ive ac t ions a n d the 
subject ive effects due t o t h e m . Sensory organs w o r n b y 
s t rong exci tements r ecen t ly undergone , r equ i r e g rea te r ex­
te rna l forces to arouse the same amounts o f i n t e r n a l f ee l ings . 
This is so w i t h touches, tastes, smells, as w e l l as v i sua l a n d 
audi to ry impressions. 

One more cause o f v a r i a t i o n , o c c u r r i n g i n a special class o f 
cases, mus t be added. T h e sensation t h a t f o l l o w s contac t 
w i t h mat te r h o t t e r or colder t h a n the body , depends less o n 
the tempera ture o f t h e m a t t e r t h a n o n t h e con t ras t be tween 
i ts tempera ture and t h a t o f the b o d y . O n g o i n g i n t o a w a r m 
b a t h or i n t o c o l d wate r , t he heat o r the cold seems g rea t e r 
than i t does a f t e r a shor t i n t e r v a l , d u r i n g w h i c h t h e t h e r m a l 

state o f the s k i n has app rox ima ted t o t h a t o f t h e wa te r . 
]!if ore s t r i k i n g s t i l l i s t he evidence y i e l d e d b y cases i n w h i c h 
the same t e p i d wa te r feels e i ther w a r m or c o l d a c c o r d i n g t o 
the t empera tu re o f the h a n d p u t i n t o i t ; nay , i n w h i c h i t 
feels b o t h w a r m a n d c o l d t o t h e t w o hands, i f one has 
been m u c h heated and the o the r m u c h cooled. 

§ 84. Yet another general fact remains. The relative 
mot ions o f subject and object , m o d i f y , b o t h q u a l i t a t i v e l y and 
q u a n t i t a t i v e l y , the re la t ions be tween i n c i d e n t forces and 
evoked fee l ings . 
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The instance o f qua l i t a t ive m o d i f i c a t i o n mos t easily ob­
served, is t h a t p roduced i n the p i t c h o f a sound b y the 
movement o f the sound ing b o d y towards , or away f r o m , the 
aud i to r . I f , as an express t r a i n passes t h r o u g h a ra i lway-
s ta t ion , the whi s t l e happens to be g o i n g , the tone heard by 
each person i n the s ta t ion , changes f r o m a h i g h e r to a lower 
at t h e m o m e n t the engine goes b y h i m . A s t i l l more 
m a r k e d change is perceivable i f t he aud i to r , seated i n a 
t r a i n t r a v e l l i n g w i t h considerable speed i n one d i rec t ion , is 
passed b y a w h i s t l i n g engine t r a v e l l i n g r a p i d l y i n the 
opposite d i r e c t i o n . U n d e r such circumstances I have ob­
served, a t the m o m e n t o f passing, a f a l l i n the p i t c h o f the 
note a m o u n t i n g t o a m a j o r t h i r d o r even a f o u r t h . H o w 
t h i s is due to an a l t e ra t ion i n the n u m b e r o f aerial pulses 
reach ing the ear i n a g i v e n t i m e , need n o t here be explained 
at l e n g t h . I t concerns us o n l y t o no te t h a t the qua l i ty of 
the f e e l i n g p roduced b y a s o u n d i n g b o d y is n o t the same 
w h e n the b o d y is approach ing or r eced ing as when sta­
t i o n a r y ; a n d t h a t the q u a l i t y o f the f e e l i n g changes 
w i t h every change i n the ra te o f approach or reces­
s ion. A r emarkab l e i l l u s t r a t i o n o f analogous 
na ture , has been disclosed b y i nqu i r i e s respec t ing the 
qual i t ies o f t h e l i g h t s r ad i a t ed b y d i f f e r e n t stars. Some 
years since i t was sugges ted t h a t poss ib ly the apparent 
colours o f the stars are d e t e r m i n e d b y t h e i r motions 
towards , or away f r o m , the E a r t h a t var ious v e l o c i t i e s ; and 
t h o u g h th i s suppos i t ion has n o t t u r n e d o u t t o be t rne , ye t a 
t r u t h a k i n to i t has been discovered. T h o u g h to the naked 
eye, the q u a l i t y o f the l i g h t emana t ing f r o m each star is no t 
appreciably a f fec ted b y t h e star 's v e l o c i t y o f approach t o , or 
recession f r o m , u s ; ye t , as examined t h r o u g h t h e spectro­
scope, i t s q u a l i t y proves t o be thus a f fec ted . M r . H u g g i n s 
has r ecen t ly s h o w n t h a t the s p e c t r u m o f S i r iu s d i f f e r s f r o m 
the spec t rum he w o u l d y i e l d were he s t a t i ona ry r e l a t i v e l y to 
us ; and d i f fe r s i n such w a y as t o show t h a t he i s m o v i n g 
away f r o m us a t a ra te o f more t h a n t w o m i l l i o n s o f mile a 
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per day. H e n c e , i n a degree appreciable u n d e r cer ta in con­
d i t ions , t b e n a t u r e o f t b e f e e l i n g e x c i t e d b y l u m i n i f e r o u s 
undu la t ions , var ies a c c o r d i n g t o tbe r e l a t ive m o t i o n o f t be 
observer a n d the b o d y e m i t t i n g t h e m . 

O f q u a n t i t a t i v e va r i a t ions a r i s i n g f r o m re l a t i ve m o t i o n , w e 
have a f a m i l i a r ins tance i n t h e d i f f e r e n t f ee l ings o f hea t 
o r o f c o l d p r o d u c e d i n us b y s u r r o u n d i n g media , w h e n 
w e are a t rest a n d w h e n w e move . I n a b a t h above 1 0 0 ° , 
t h e wa te r seems h o t t e r t o a l i m b t h a t s t i r s t h a n t o one t h a t 
is s t a t i o n a r y ; a n d every ba ther k n o w s h o w m u c h colder 
r u n n i n g wa te r o f a g i v e n t empera tu re feels t h a n s t i l l 
wa te r o f the same t empera tu re—a cont ras t t h a t becomes 
v e r y g rea t w h e n the v e l o c i t y o f t h e w a t e r i s m u c h 
raised, as i n a douche. S i m i l a r l y w i t h t h e a i r . A grea te r 
c h i l l is f e l t b y those w h o , ins tead o f s t a n d i n g s t i l l , are ex­
posed i n a car r iage t o " the w i n d o f t h e i r o w n speed." 
T h o u g h t h e exp lana t ion o f these differences i s , t h a t t h e 
m e d i u m i n contac t w i t h t h e s k i n is c o n t i n u a l l y changed 
i n the one set o f cases a n d n o t i n t h e o ther , y e t i t r emains 
t r u e t h a t the sensat ion var ies i n i n t e n s i t y as the r e l a t i ve 
m o t i o n o f the m e d i u m var ies . 

§ 85. Thus far we have limited our attention to the feel­
ings exc i t ed b y e x t e r n a l t h i n g s a c t i n g o n t h e o r g a n i s m . W e 
m u s t no t , however , pass over t h e fee l ings w h i c h accompany 
act ions o f t h e o r g a n i s m o n e x t e r n a l t h i n g s . T h o u g h 
here the r e l a t i o n be tween sub jec t ive a n d ob j ec t i ve changes 
does n o t o b v i o u s l y v a r y q u a l i t a t i v e l y , i t var ies v e r y m u c h 

q u a n t i t a t i v e l y . 
I f , i n muscu la r ac t ion , the re t o o k place a t r a n s f o r m a t i o n o f 

the f ee l i ng o f muscula r e f f o r t i n t o a n equ iva len t o f mechanical 
e f f e c t ; t h e n a g i v e n a m o u n t o f such f e e l i n g w o u l d a lways 
generate the same a m o u n t o f such ef fec t , t h r o u g h w h a t ­
ever muscles expended. B u t t h e f a c t i s q u i t e o therwise . 
T h e conscious exercise o f fo rce r e q u i r e d w h e n a stone 
w e i g h t is l i f t e d b y t h e l i t t l e finger, f a r exceeds t h a t re -

10 
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q u i r e d w h e n the stone w e i g h t is grasped m the hand, 
a n d l i f t e d b y the a r m . Or again , t he g y m n a s t i c feat of 
r a i s i n g the b o d y u p a ladder h a n d over h a n d , impl ies a 
m u c h h ighe r degree o f the subjec t ive state we ca l l exer t ion 
t h a n is i m p l i e d b y c l i m b i n g u p the ladder i n the usual way. 
Clear ly , therefore , a g i v e n amoun t o f f e e l i n g gives rise 
to an amoun t o f mola r m o t i o n w h i c h is l a rge o r smal l ac­
c o r d i n g t o the muscles used. T h i s r e l a t i o n is also 
dependent o n age. T h e sense o f e f fo r t w h i c h a c h i l d expe­
riences i n r a i s i n g a w e i g h t , g r e a t l y exceeds i n in tens i ty tbe 
sense o f e f f o r t i t w i l l experience i n r a i s i n g the same weigh t 
b y the same muscles t w e n t y years a f t e rwards . A t m a t u r i t y , 
a l i k e a m o u n t o f sensation is the correlate o f an increased 
amoun t o f p roduced m o t i o n . S i m i l a r l y , th i s relat ion 
varies q u a n t i t a t i v e l y as t h e c o n s t i t u t i o n a l state varies. 
A f t e r a p r o s t r a t i n g i l lness, t he f e e l i n g o f s t r a i n t ha t accom­
panies the r a i s i n g o f a l i m b , is as g rea t as t h a t wh ich i n 
h e a l t h accompanies a considerable feat o f s t r eng th . 

§ 86. Were it not that already as much space as can be 
a f fo rded has been occupied, i t w o u l d be w e l l here to i l lus ­
t r a t e the ways i n w h i c h b o t h the pe r iphe ra l l y - in i t i a ted 
feel ings t h a t arise i n i n t e r n a l organs a n d the central ly-
i n i t i a t e d fee l ings or emot ions , have also t h e i r several forms 
o f r e l a t i v i t y . B u t i t m u s t suffice j u s t t o ind ica te these ex­
tensions o f the general t r u t h t h a t has been set f o r t h . 

F o r present purposes we m a y fitly l i m i t ourselves to the 
r e l a t i v i t y o f those pe r iphe ra l ly - i n i t i a t e d fee l ings d i rec t ly 
traceable t o e n v i r o n i n g agencies. T h e i r r e l a t iv i t i e s we find 
to be o f m a n i f o l d k i n d s . T h e q u a l i t y a n d the q u a n t i t y of 
the sensation p roduced b y a g i v e n a m o u n t o f a g i v e n 
ex t e rna l force , v a r y n o t o n l y w i t h the s t ruc tu re o f the 
o r g a n i s m , specific and i n d i v i d u a l , as w e l l as the s t ruc­
tu r e o f t be p a r t af fec ted, b u t also w i t h the age, the con­
s t i t u t i o n a l state, t he state o f the p a r t as m o d i f i e d b y t e m ­
pera tu re , c i r cu l a t i on , a n d previous use, a n d even w i t h the 
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re la t ive m o t i o n o f subjec t a n d objec t . T h u s we m a y coun t 
u p n ine d i f f e r e n t causes w b i c b af fec t q u a l i t a t i v e l y o r q u a n t i ­

t a t i v e l y o r b o t h , t h e r e l a t i o n be tween t h e e x c i t i n g p h y s i c a l 
agent a n d t h e p r o d u c e d psych ica l m o d i f i c a t i o n . These d i f ­
f e r e n t causes co-operate i n e v e r - c h a n g i n g p r o p o r t i o n s . 
A n d w h e n w e r emember t h a t a n y change i n any one o f t h e m 
resul t s i n some a l t e r a t i o n i n t h e k i n d o r degree o f f e e l i n g 
aroused, w e become s t r o n g l y impressed w i t h t h e t r u t h tha t 
subjec t ive consciousness, d e t e r m i n e d as i t is w h o l l y b y 
sub jec t ive na tu re , state, a n d c i rcumstances , is no measure 
o f ob j ec t ive existence. 

I n d e e d , the p r i m i t i v e b e l i e f t h a t redness exists as such 
o u t o f the m i n d , a n d t h a t sound possesses apar t f r o m our ­
selves t h a t q u a l i t y w h i c h i t has t o o u r pe rcep t ion , is t h u s 
rendered as h a r d f o r the psycho log i s t t o e n t e r t a i n as i t s 
opposi te is h a r d to e n t e r t a i n f o r the u n c u l t i v a t e d . A f t e r 
l e a r n i n g t h a t w h e n a t u m b l e r is s t r u c k t h e b l o w causes 
i n i t a change o f f o r m , i n s t a n t l y f o l l o w e d b y an oppo­
si te change o f f o r m , a f t e r w h i c h there recurs t h e first 
f o r m , a n d so o n — a f t e r p e r c e i v i n g t h a t each o f these r h y t h ­
m i c a l changes o f f o r m gives an i m p a c t t o substances i n 
contac t w i t h t h e t u m b l e r , g e n e r a t i n g v i s i b l e waves o n the 
surface o f i t s con ta ined l i q u i d , a n d waves h a v i n g l i k e periods 
i n the s u r r o u n d i n g a i r — w h e n i t has been p r o v e d t o us t h a t 
the f e e l i n g o f tone resul ts o n l y w h e n such mechanica l osc i l ­
la t ions o f ad jacent m a t t e r r ecur w i t h a c e r t a i n speed, a n d 
varies i n q u a l i t y a c c o r d i n g t o the speed—when, f a r t h e r , we 
find t h a t these mechanica l osc i l la t ions p roduce t h i s f e e l i n g 
o n l y w h e n they f a l l on a p a r t i c u l a r s t r uc tu re , a n d t h a t , w h e n 
t hey f a l l o n o ther s t ruc tures , t h e y p roduce fee l ings o f 
t o t a l l y u n l i k e k i n d s ; we become f u l l y conv inced t b a t the 
f o r m o f ob jec t ive a c t i o n we ca l l sound, has n o t the s l ightes t 
k i n s h i p i n na tu re t o the sensation o f s o u n d w h i c h i t arouses 
i n us. S i m i l a r l y w i t h u n d u l a t i o n s o f t h e e the r i a l m e d i u m . 
N o w t h a t we k n o w heat a n d l i g h t t o be nea r ly -a l l i ed fo rms 

o f insensible m o t i o n , w h i c h m a y arise b y t r a n s f o r m a t i o n of 
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sensible m o t i o n and may be r e - t r ans fo rmed i n t o i t , we are 
convinced t b a t a m o n g tbe ou te r act ions w b i c h arouse i n us 
tbe feel ings o f l i g h t , heat, a n d sensible m o t i o n , there can be 
no such i n t r i n s i c differences as a m o n g the fee l ings w e k n o w 
b y these names ; and t h a t hence these fee l ings cannot be 
l i k e t h e m . There f o l l o w s i r r e s i s t i b l y the conclus ion that 
the same holds o f tastes and smel l s—tha t a b i t t e r flavour 
impl ies i n the substance y i e l d i n g i t n o t h i n g l i k e wha t we 
ca l l bi t terness , a n d t b a t there is no i n t r i n s i c sweetness i n 
the exhaled ma t t e r w h i c h we d i s t i n g u i s h as a sweet odour ; 
b u t t ha t , i n these cases as i n the others , t b e object ive action 
w h i c h sets u p the subjec t ive state, no m o r e resembles i t 
t h a n tbe pressure w h i c h moves the t r i g g e r o f a g u n resem­
bles the explos ion w h i c h f o l l o w s . 

F i n a l l y , the i n d u c t i o n extends i t s e l f t o the sensations of 
tens ion and pressure w h i c h we ascribe t o mechanica l force, 
o r d i n a r i l y so-called. T h e same w e i g h t produces one k i n d 
o f f e ebng w h e n i t rests o n a passive p o r t i o n o f the body, 
a n d another k i n d o f f e e l i n g w h e n suppor t ed a t t he end of 
the ou t s t r e tched a r m . Or , t o t a k e a be t t e r case—if, one 
h a n d b e i n g opened ou t on the tab le , a k n u c k l e o f the other 
h a n d is t h r u s t d o w n w i t h some fo rce o n the back o f i t , 
the re resul ts a sensation o f p a i n i n the back o f the hand, a 
sensat ion o f pressure i n the k n u c k l e , a n d a sensation o f mus­
cular t ens ion i n t b e act ive a r m . W h i c h o f these sensations 
does the mechanica l fo rce i n a c t i o n resemble, qua l i ta t ive ly 
o r q u a n t i t a t i v e l y ? Clear ly , i t cannot be ass imi la ted to one 
more t b a n another o f t h e m ; a n d hence m u s t i n i t s e l f be 
s o m e t h i n g a l ien f r o m , or unrepresentable b y , any f ee l i ng . 

T h u s we are b r o u g h t t o the conc lus ion t h a t w h a t we are 
conscious o f as p roper t i es o f m a t t e r , even d o w n t o i t s 
w e i g h t a n d resistance, are b u t subjec t ive a f fec t ions p r o ­
duced b y ob jec t ive agencies t h a t are u n k n o w n a n d u n ­
knowab le . A l l t he sensations p r o d u c e d i n us b y e n v i r o n ­
i n g t h i n g s are b u t symbols o f act ions ou t o f ourselves, the 
natures o f w h i c h we cannot even conceive. 
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§ 87 . T h i s conc lus ion f u l l y harmonizes w i t h , a n d is i n ­
deed an obv ious c o r o l l a r y f r o m , those t r u t h s w h i c h P h y s i ­
o l o g y suppl ies as da ta t o P s y c h o l o g y . L e t us b r i e f l y n o t e 
h o w t h e s t r u c t u r a l a n d f u n c t i o n a l f ac t s set d o w n i n the p r e ­
ced ing p a r t , y i e l d d e d u c t i v e l y t h e inferences above reached 

i n d u c t i v e l y . 
A nerve is a t h r e a d o f uns tab le n i t r ogenous substance 

r u n n i n g f r o m p e r i p h e r y t o cent re o r f r o m cent re t o p e r i ­
p h e r y , a l o n g w h i c h , w h e n one o f i t s ends is d i s t u r b e d , 
there runs a wave o f molecu la r change t o t h e o ther . T h e 
wave o f change set u p b y a p e r i p h e r a l d i s tu rbance is n o t 
l i k e the ac t i on w h i c h causes i t ; a n d t h e waves o f change set 
up i n d i f f e r e n t nerves b y d i f f e r e n t p e r i p h e r a l d i s tu rbances 
have no such unlikenesses as have the d is turbances t h e m ­
selves. Hence b e i n g o b l i g e d t o conc lude t h a t the k i n d o f 
f e e l i n g depends e i ther o n t h e character o f t h e nerve-cent re , 
or o n t h e w a y i n w h i c h t h e mo lecu l a r d i s tu rbance is 
b r o u g h t t o the nerve-cent re , or o n b o t h ; i t becomes i n c o n ­
ceivable t h a t any resemblance exis ts be tween t h e subjec t ive 
effect and t h a t ob jec t ive cause w h i c h arouses i t t h r o u g h the 

i n t e r m e d i a t i o n o f changes r e s e m b l i n g ne i the r . 
S i m i l a r l y w i t h the quan t i t a t i ve va r i a t ions . Seeing, as we 

d i d , t h a t every nervous d is turbance p ropaga t ed f r o m p e r i ­
p h e r y t o centre undergoes a m u l t i p l i c a t i o n , t he degree o f 
w h i c h depends p r i m a r i l y on t h e p a r t i c u l a r m u l t i p l y i n g 
s t ruc tures passed t h r o u g h , a n d secondar i ly o n the changeable 
phys io log ica l condi t ions w h i c h f a v o u r o r h i n d e r the m u l t i p l i ­
c a t i o n ; i t is clear t h a t , i f w h a t o n i t s p h y s i c a l side is a 
cen t r a l nervous d is turbance , is o n i t s p sych ica l side a f e e l i n g , 
there cannot be constant p r o p o r t i o n s be tween fee l ings a n d 
the e n v i r o n i n g s t i m u l i t o w h i c h t h e y answer. Quan t i t a ­
t i v e l y as w e l l as q u a l i t a t i v e l y , f e e l i n g m u s t be re la t ive to the 
na tu re and state o f the subject . 

§ 88. But now let us not overlook an all-important im­
p l i c a t i o n v e r y genera l ly ove r looked , a n d the o v e r l o o k i n g o f 
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w h i c h leads to elaborate systems o f erroneous inferences of 
very remarkable , no t t o say as ton i sh ing , k i n d s . 

A l l the f o r e g o i n g a rguments , and a l l a rguments o f k i n d r e d 
natures, set ou t b y assuming objec t ive existence. N o t a step 
can be t a k e n towards tbe t r u t h t ha t ou r states o f conscious­
ness are the o n l y t h i n g s we can k n o w , w i t h o u t t a c i t l y or 
avowedly p o s t u l a t i n g an u n k n o w n s o m e t h i n g beyond con­
sciousness. The p r o p o s i t i o n t h a t wha teve r we fee l has an 
existence w h i c h is re la t ive to ourselves on ly , cannot be 
p roved , nay cannot even be i n t e l l i g i b l y expressed, w i t h o u t 
asser t ing, d i r e c t l y or b y i m p l i c a t i o n , an ex te rna l existence 
w h i c h is n o t re la t ive to ourselves. W h e n i t is a rgued that 
w h a t we are conscious o f as sound has no objec t ive real i ty 
as such, since i t s antecedent is also the antecedent to what 
we are conscious o f as j a r , a n d t h a t the t w o consequents, 
b e i n g u n l i k e one another , cannot be respect ive ly l i k e their 
c o m m o n an teceden t ; t h e v a l i d i t y o f the a r g u m e n t depends 
w h o l l y o n the existence o f the c o m m o n antecedent as some­
t h i n g t h a t has r emained unc ha nged w h i l e consciousness 
has been c h a n g i n g . I f , a f t e r f i n d i n g t h a t the same tep id 
water m a y fee l w a r m to one h a n d a n d c o l d t o the other, 
i t is i n f e r r e d t h a t w a r m t h is r e l a t ive t o ou r o w n nature and 
our o w n s t a t e ; the inference is v a l i d o n l y supposing the 
a c t i v i t y t o w h i c h these d i f f e r e n t sensations are re fer red , is 
an a c t i v i t y ou t o f ourselves w h i c h has n o t been modi f i ed 
b y our o w n ac t iv i t i es . 

One o f t w o t h i n g s m u s t be a s se r t ed :—Ei the r the ante­
cedents o f each f ee l i ng , or state o f consciousness, exis t on ly 
as previous fee l ings or states o f consciousness; or else they, 
or some o f t h e m , ex is t apar t f r o m , or i n d e p e n d e n t l y of, con­
sciousness. I f the first is asserted, t h e n the p r o o f t h a t wha t ­
ever we fee l exists r e l a t i ve ly t o ourselves o n l y , becomes 
d o u b l y meaningless . T o say t h a t a sensation o f sound a n d 
a sensation o f j a r cannot be respec t ive ly l i k e t h e i r common 
antecedent because t h e y are n o t l i k e one another , is an 
e m p t y p r o p o s i t i o n ; since the t w o fee l ings o f sound a n d j a r 
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never have a c o m m o n antecedent i n consciousness. T h e 
c o m b i n a t i o n o f f ee l ings t h a t is f o l l o w e d b y t h e f e e l i n g 

o f j a r , is never t h e same as t h e c o m b i n a t i o n o f f ee l ings 
t h a t is f o l l o w e d b y t h e f e e l i n g o f s o u n d ; a n d hence, 
n o t h a v i n g a c o m m o n antecedent , i t cannot be a r g u e d 
t ha t t h e y are u n l i k e i t . M o r e o v e r , i f b y antecedent i s 
meant constant o r u n i f o r m antecedent (and a n y o t h e r 
m e a n i n g is suicidal) t h e n t h e p r o p o s i t i o n t h a t the ante­

cedent o f sound exists o n l y i n consciousness, is abso­
l u t e l y i r reconc i lab le w i t h t h e f ac t t h a t the f e e l i n g o f 
sound o f t e n a b r u p t l y b reaks i n u p o n the series o f f ee l ings 
o therwise de te rmined , where no antecedent o f the specif ied 
k i n d has occur red . T h e o ther a l t e rna t ive , the re ­
fo re , t h a t the act ive antecedent o f each p r i m a r y f e e l i n g exists 
independen t ly o f consciousness, is t he o n l y t h i n k a b l e one. 
I t is the one i m p l i c i t l y asserted i n t h e v e r y p r o p o s i t i o n 

t ha t feel ings are r e l a t ive t o ou r o w n n a t u r e s ; a n d i t is t a k e n 
f o r g r an t ed i n every step o f every a r g u m e n t b y w h i c h t h i s 
p ropos i t ion is p r o v e d . 

Thus we come once more b y another r o u t e to the con­
c lus ion a l ready t w i c e reached. I n the first p a r t o f First 
Principles, w h e n t r e a t i n g o f the r e l a t i v i t y o f k n o w l e d g e , i t 
was shown t h a t the existence o f a non- re la t ive is u n a v o i d ­
a b l y asserted i n every cha in o f reasoning b y w h i c h r e l a t i v i t y 
is p r o v e d . I n the second pa r t o f First Principles, w h e n 
dea l ing w i t h the D a t a o f Ph i losophy , i t was s h o w n t h a t t h e 
co-existence o f subject a n d objec t is a del iverance o f con­

sciousness w h i c h , t a k i n g precedence o f a l l ana ly t i c examina ­
t i o n , b u t subsequent ly v e r i f i e d b y ana ly t i c e x a m i n a t i o n , is a 
t r u t h t r anscend ing a l l others i n c e r t a i n t y . A n d here aga in , 

the v a l i d i t y o f the conc lus ion t h a t wha teve r w e fee l exists 
as we fee l i t o n l y i n ourselves, w e find t o depend 

e n t i r e l y upon the pos tu la te t h a t fee l ings have antecedents 
ou t o f ourselves. 



C H A P T E R I V 

THE RELATIVITY OF RELATIONS BETWEEN FEELINGS. 

§ 89. The mildest criticism on this title will probably be 
tha t i t is an a w k w a r d c o m b i n a t i o n o f w o r d s ; and an out­
spoken c r i t i c w i l l v e r y l i k e l y c o n d e m n i t e i ther as non­
sensical or as meaningless . Never the less i t has a def in i te 
m e a n i n g n o t p r o p e r l y expressible b y any o ther t i t l e . 

M i n d w e f o u n d t o be composed o f fee l ings and the rela­
t ions be tween fee l ings . I n t h e las t chapter , i t was shown 
tha t the k i n d s a n d amounts o f f ee l ings are de te rmined by 
the na tu re o f the sub jec t—exis t , as w e k n o w t h e m , only i n 
consciousness, and have no resemblance t o the agents 
b e y o n d consciousness w h i c h cause t h e m . A n d i t is the 
purpose o f t h i s chapter t o show t h a t i n l i k e manner the 
f o r m s a n d degrees o f re la t ions be tween fee l ings are deter­
m i n e d b y the na tu re o f the sub jec t—exi s t , as we k n o w them, 
on ly i n consciousness, a n d no m o r e resemble the connexions 
between outer agents t h a n t h e fee l ings t h e y u n i t e resemble 
these outer agents . 

T b e m os t h i g h l y c o m p o u n d e d re la t ions be tween fee l ­
ings , are those i n w h i c h t h e y are present t o conscious­
ness n o t s i m p l y as c o - e x i s t i n g b u t as c o - e x i s t i n g i n ce r t a in 
re la t ive pos i t i ons—co-ex i s t i ng , t h a t i s , a l o n g w i t h m a n y 
o f those i n t e r v e n i n g a n d s u r r o u n d i n g pos i t ions w h i c h 
are the un i t s o f o u r concep t ion o f Space. T h e r e l a t i v i t y o f 
these c o m p o u n d re la t ions o f Co-existence, as w e m a y ca l l 
t hem, must be deal t w i t h first. A f t e r t h e m we w i l l pass t o 



THE RELATIVITY OP RELATIONS. 211 

the c o m p o u n d re la t ions o f Sequence, o r those i n w h i c h 
feel ings are k n o w n n o t s i m p l y as h a v i n g o c c u r r e d i n 
succession, b u t as o c c u p y i n g ce r t a in pos i t ions i n the series 
o f states o f consciousness, be tween w h i c h there are i n t e r ­
ven ing posi t ions occupied b y o ther states — re la t ions o f 
Sequence, t ha t is , i n w h i c h T i m e , r e g a r d e d as h a v i n g an 
assignable q u a n t i t y , is an e lement . W e w i l l n e x t cons ider 
the compound relat ions o f D i f f e rence , o r those i n w h i c h 
beyond the mere consciousness o f D i f f e r ence , t he re is a 

consciousness o f the degree o f D i f f e r e n c e — r e l a t i o n s o f 
Dif ference , t ha t is , i n w h i c h the re la ted fee l ings are con 
ceived as d i f f e r i n g i n s t r e n g t h b y assignable amoun t s 

The relat ions o f Co-existence, o f Sequence, a n d o f D i f f e r e n c e 
considered under t h e i r s implest aspects apar t f r o m q u a n t i 

ta t ive impl ica t ions , m a y t h e n occupy us. 

§ 90. No great effort of imagination is required to see 
tha t the consciousness o f space o f th ree d imensions , c o n s t i ­
t u t e d o f t r eb ly -compounded re la t ions o f Co-existence, is a 
consciousness t h a t varies q u a l i t a t i v e l y a c c o r d i n g t o t h e 
s t ructure o f the species. I t needs b u t t o c a l l t o m i n d h o w 
grea t ly our concept ion o f space is m o d i f i e d w h e n w e are i n 
a da rk place o f w h i c h w e k n o w n o t t h e bounds , t o perceive 
tha t those i n f e r i o r creatures w h i c h have no eyes, a n d cannot , 

as we do i n the da rk , supplement present t a c t u a l experiences 
b y remembered v i sua l experiences, m u s t have concep­

t ions o f space qu i te u n l i k e i n q u a l i t y t o ou r o w n , 
w h i c h are abstracted i n so la rge a degree f r o m v i s u a l 
experiences. N o t o n l y m u s t t h e consciousness 
of t r eb ly -compounded re la t ions o f Co-existence be q u a l i ­
t a t i v e l y d i f fe ren t i n such i n f e r i o r creatures, b u t also those 
o f doubly-compounded a n d s i n g l y - c o m p o u n d e d re la t ions o f 
Co-existence. A creature w i t h eyes is capable o f h a v i n g 
a l l the re la t ive posit ions c o n s t i t u t i n g a n area, impressed 
o n consciousness w i t h apparent s i m u l t a n e i t y ; b u t a c rea ture 

w i t h o u t eyes can become conscious o f these m u l t i t u d i n o u s 
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relat ive posi t ions on ly t h r o u g h c o n t i n u e d t ac tua l explora­
t ions , p re sen t ing most o f t h e m i n d i s t i n c t succession. A n d 
whereas space o f one d imens ion is k n o w a b l e b y the seeino* 
creature as a seemingly- instantaneous consciousness o f the 
re la t ive pos i t ions o f t w o t h i n g s impre s s ing i t , the conscious­
ness o f these re la t ive posi t ions i n a creature w i t h o u t eyes 
(unless the t h i n g s are so close as t o be touched at the same 
ins tan t b y t w o par t s o f the creature 's b o d y ) cannot be 
seemingly instantaneous, b u t m u s t last d u r i n g the appreci­
able p e r i o d r e q u i r e d f o r muscular movement o f a l i m b , or of 
the body , f r o m one t o the other . O f course such qual i ta t ive 
differences a m o n g c o m p o u n d re la t ions o f Co-existence as 
present t o consciousness, m u s t have countless gradations, 
de t e rmined b y the p e r f e c t i o n o f s i g h t a n d the range of 
s igh t . I t m a y be added t h a t there is even a 
species o f qua l i t a t ive v a r i a t i o n t h a t occurs i n the same 
creature u s i n g the same senses. T a k e t w o objects suf­
f i c i en t ly f a r apar t t o g i v e s t a n d i n g r o o m between them. 
H a v i n g con templa ted t h e i r r e l a t i o n o f p o s i t i o n f r o m a 
distance, contempla te i t a f resh a f t e r h a v i n g so placed the 
body t ha t one o f t h e m is i n f r o n t a n d one o f t h e m is behind . 
I t w i l l be f o u n d t ha t w h a t is conceived as a s ingle re la t ion 
i n the one case cannot be so conceived i n the other . W h i l e 
s t and ing be tween the t w o objects , i t is possible to t h i n k of 
the i r re la t ive pos i t ions o n l y b y t h i n k i n g successively o f the i r 
t w o re la t ions o f p o s i t i o n w i t h self. T h a t com­

p o u n d re la t ions o f Co-existence as conceived b y d i f fe ren t 
species, v a r y q u a n t i t a t i v e l y w i t h the s t ruc tures o f the species, 
seems, to say the least, v e r y p robab le . A n i m a l s h a v i n g 
grea t l ocomot ive powers are n o t l i k e l y t o have the same 
conceptions o f g i v e n spaces as animals whose locomot ive 
powers are ve ry smal l . T o a creature so cons t ruc t ed t h a t i t s 
experiences o f the l a rge r spaces a r o u n d have been gained 
by l o n g a n d q u i c k bounds , distances can scarcely present 
the aspects t h e y do t o a creature w h i c h traverses t h e m by 
alow and m a n y steps. 



THE RELATIVITY OP RELATIONS. 213 

T h e dimensions o f ourbod ies a n d the spaces m o v e d t h r o u g h 
by ou r l i m b s , serve us as s tandards o f compar i son w i t h en­
v i r o n i n g d i m e n s i o n s ; a n d concept ions o f smallness o r l a r g e ­
ness resul t a cco rd ing as these e n v i r o n i n g d imens ions are m u c h 
less or m u c h grea ter t h a n the o rgan ic d imens ions . H e n c e , 
the consciousness o f a g i v e n r e l a t i o n o f t w o pos i t ions 

i n space, m u s t v a r y q u a n t i t a t i v e l y w i t h v a r i a t i o n o f 

b o d i l y b u l k . Clear ly , a mouse, w h i c h has t o r u n m a n y 

t imes i t s o w n l e n g t h t o traverse the space w h i c h a m a n 
traverses at a s t r ide, cannot have the same c o n c e p t i o n o f 

th is space as a man . Quan t i t a t ive changes i n these c o m ­
pound relat ions o f Co-existence are traceable b y each person 
i n his o w n men ta l h i s to ry , f r o m c h i l d h o o d t o m a t u r i t y . 

Distances w h i c h seemed grea t t o the b o y seem modera te 
to the m a n ; a n d b u i l d i n g s once t h o u g h t i m p o s i n g i n h e i g h t 

and mass, d w i n d l e i n t o ins ign i f i cance . 
The phys io log ica l state o f t h e o r g a n i s m also mod i f i e s 

quan t i t a t ive ly th i s f o r m o f consciousness t o a cons iderable 
extent . D e Quincey, d e s c r i b i n g some o f h is op ium-dreams , 
says tha t " b u i l d i n g s a n d landscapes were e x h i b i t e d i n p r o ­
port ions so vast as the b o d i l y eye is n o t fitted to receive. 
Space swelled, a n d was a m p l i f i e d to an ex t en t o f unu t t e r ab l e 
i n f i n i t y . " I t is n o t an u n c o m m o n t h i n g w i t h nervous 

subjects t o have i l l u s i v e percept ions i n w h i c h the b o d y 
seems enormous ly ex tended : even to the c o v e r i n g an aero 

o f g r o u n d . 

A more special m o d i f i c a t i o n o f b o d i l y state also affects the 
concept ion. L i k e a l l o ther nervous s t ruc tu res , t he nervous 
s t ructures emp loyed i n the apprehens ion o f space have t h e i r 
r ecep t iv i ty t e m p o r a r i l y d i m i n i s h e d b y ac t ion . A s the apprec i ­
a t ion o f a delicate taste is h i n d e r e d w h e n the pala te has j u s t 
been exci ted b y a v e r y s t r o n g t a s t e ; so a sma l l or modera te 

magn i tude is under-es t imated w h e n a g rea t m a g n i t u d e has 
j u s t before occupied the a t t e n t i o n . A b u i l d i n g t ha t appeared 
large w h e n i t s tood a m i d smaller b u i l d i n g s , loses m u c h o f i t s 

seeming largeness i f a fa r l a rge r b u i l d i n g is erected close 
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to i t . Or , to take a be t t e r case—when the S u n is seen i n tbe 
mids t o f the s k y , w i t h none b u t g rea t angu la r spaces 
between i t a n d the h o r i z o n , i t l ooks v e r y m u c h less t han i t 
does w h e n close t o the ho r i zon , where the angu la r space i t 
subtends is comparable side b y side w i t h s m a l l angular 
spaces. 

Y e t again , c o m p o u n d re la t ions o f Co-existence v a r y w i t h 
the pos i t i on o f the observer, n o t o n l y q u a n t i t a t i v e l y , bu t , i n 
a ce r ta in sense, q u a l i t a t i v e l y ; f o r so o n l y can we express 
the t r u t h s t h a t apparent size depends o n distance f r o m the 
eye, and t ha t apparent f o r m changes w i t h every change i n 
the p o i n t o f v i e w . T h e impress ions made on us 
b y t w o objects t o b o t h o f w h i c h w e are close, are consider­
ab ly r emoved f r o m one another i n consciousness. B u t as 
we recede f r o m such t w o objects , that* c o m p o u n d re la t ion of 
Co-existence w h i c h f o r m s our concept ion o f t h e i r re lat ive 
posit ions, d iminishes q u a n t i t a t i v e l y , a n d at last disappears 
a l t oge the r : t he t w o impressions t h e y g i v e us merge i n to 
one. The facts t ha t the co-exis tent posi t ions f o r m i n g 
a c i rc le become t o pe rcep t ion an el l ipse w h e n v iewed 
ob l ique ly , a n d a s t r a i g h t l i n e w h e n v i e w e d edgeways, 
i l lus t ra te the t r u t h t h a t c o m p o u n d re la t ions o f Co-existence 
undergo a species o f qua l i t a t i ve v a r i a t i o n as the place o f the 
pe rc ip ien t varies. T h i s k i n d o f v a r i a t i o n is doubtless due 
to differences a m o n g the rates o f quan t i t a t i ve v a r i a t i o n of 
the m a n y component r e l a t i o n s ; b u t i t is none the less to be 

regarded as a qua l i t a t i ve v a r i a t i o n , since differences o f 
q u a l i t y i n genera l are resolvable i n t o differences i n the 
rat ios o f the co-operat ive fac tors . 

W e are thus d r i v e n to the conclus ion t h a t w h a t we con­
ceive as space-relations, cannot be, e i ther i n t h e i r natures or 
degrees, l i k e those connexions a m o n g e x t e r n a l t h i n g s t o 
w h i c h t h e y are due. T h e y change b o t h q u a l i t a t i v e l y a n d 
q u a n t i t a t i v e l y w i t h the s t ruc tu re , the size, t h e state, and 
the pos i t ion , o f the pe rc ip i en t . A n d w h e n w e see t h a t w h a t 
is, ob jec t ive ly considered, the same connex ion between 
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th ings , may , as a space-relat ion i n consciousness, be s ing le 

or d o u b l e — w h e n w e remember t ha t , a c c o r d i n g as w e are 
near or f a r of f , i t m a y be too l a rge t o be s imu l t aneous ly 
perceived o r too sma l l t o be perce ived at a l l ; i t becomes 
impossible to suppose any i d e n t i t y be tween t h i s ob j ec t i ve 

connexion and some one o f the m u l t i t u d i n o u s sub jec t ive 

relations answer ing t o i t . 

§ 91. The compound relations of Sequence, or those in 

w h i c h we conceive phenomena as h a v i n g occur red , n o t 

s imp ly one a f t e r another, b u t as o c c u p y i n g places i n c o n ­
sciousness between w h i c h there are in te rva l s measured b y 
i n t e r v e n i n g places, and f r o m w h i c h , b y abs t r ac t ion , w e 

derive our concept ion o f T i m e , do n o t a t first s i g h t appear 
to va ry qua l i t a t ive ly . Eeasons may , however , be ass igned 

for suspecting qua l i ta t ive var ia t ions i n t h e m . 
Such qua l i t a t ive var ia t ions as p r o b a b l y occur , are deter­

mined b y differences o f specific s t ruc tu re . A s t a t iona ry 
creature w i t h o u t eyes, r e c e i v i n g d i s t i n c t sensations f r o m 
external objects o n l y b y contacts w h i c h happen at l o n g a n d 
i r regula r in te rva l s , cannot have i n i t s consciousness any 

compound re la t ions o f sequence save those a r i s i n g f r o m t h e 
slow r h y t h m o f i t s f u n c t i o n s . E v e n i n ourselves the r e sp i ­

ra tory in te rva ls , j o i n e d sometimes w i t h the in t e rva l s be tween 
the heart 's pulses, f u r n i s h p a r t o f the mater ia l s f r o m w h i c h 
our consciousness o f d u r a t i o n is d e r i v e d ; a n d h a d we no 

continuous percept ions o f ex t e rna l changes, a n d conse­
quent ly no ideas o f t h e m , these r h y t h m i c a l o rgan ic act ions 

w o u l d obvious ly y i e l d i m p o r t a n t da ta f o r ou r consciousness 
o f T i m e : indeed, i n the absence o f locomot ive r h y t h m s , o u r 
sole data. R e m e m b e r i n g t h i s , a n d r e m e m b e r i n g t h a t t h e 
sequences w i t h w h i c h w e are c h i e f l y occupied , a n d f r o m 

w h i c h our conception o f T i m e is c h i e f l y abs t rac ted , are n o t 
these sequences der ived f r o m i n t e r n a l act ions, b u t the 
sequences i n our impressions o f e x t e r n a l act ions, i t w i l l be 
mani fes t t h a t there is most l i k e l y a m a r k e d qua l i t a t ive 
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difference between t b a t undeveloped sense o f dura t ion 
de r ived solely f r o m tbe experiences o f i nne r changes, and 
t h a t developed concep t ion o f T i m e de r ived m a i n l y f r o m 
outer changes, b u t conceived t o be a f o r m o f bo th 
outer a n d i n n e r changes. Quant i ta t ive 
var ia t ions i n c o m p o u n d re la t ions o f Sequence as exis t ing 
i n consciousness, are m a n i f e s t l y caused b y the struc­
t u r a l differences w h i c h cons t i tu t e differences o f species. 
Sub jec t ive r h y t h m s , p a r t l y o f the v i t a l f u n c t i o n s and par t ly 
o f t he l ocomot ive f u n c t i o n s , m a r k ou t consciousness 
i n t o t o l e r a b l y r e g u l a r i n t e r v a l s ; t hus y i e l d i n g measures 
be tween states o f consciousness o therwise caused—standards 
o f d u r a t i o n . Hence a smal l creature , i n w h i c h these 
r h y t h m s are v e r y r a p i d , m u s t have a consciousness of a 
g i v e n ob jec t ive i n t e r v a l w i d e l y u n l i k e the consciousness 
o f i t possessed b y a la rge an ima l , whose r h y t h m s are rela­
t i v e l y v e r y s low. A gna t ' s w i n g s make t e n o r fifteen thousand 
s t rokes per second. Each s t roke imp l i e s a separate 
nervous ac t ion . E a c h such nervous ac t ion , or change 
i n a nervous centre , is p r o b a b l y as appreciable b y the gnat 
as is a q u i c k m o v e m e n t o f his a r m b y a m a n . A n d i f th is , 
or a n y t h i n g l i k e t h i s , is the f ac t , t h e n the t ime occupied 
b y a g i v e n e x t e r n a l change, measured b y m a n y movements 
i n the one case, m u s t seem m u c h l o n g e r t h a n i t seems i n 
the o ther case, w h e n measured b y a s ing le movemen t . 

H o w age de termines q u a n t i t a t i v e va r ia t ions i n compound 
re la t ions o f Sequence, is a m a t t e r o f c o m m o n r e m a r k . Pro­
b a b l y these are i n p a r t due to differences o f size, and con­
comi tan t differences i n the r h y t h m s o f the f u n c t i o n s , v i t a l 
and l o c o m o t i v e : i t r equ i res a grea ter n u m b e r o f a chi ld ' s 
movements t h a n o f a man ' s movements t o measure a day. 
B u t t h a t the change i n t h e e s t i m a t i o n o f i n t e rva l s is no t 
w h o l l y t hus caused, is m a n i f e s t f r o m t h e f ac t t h a t a f te r 
m a t u r i t y is reached, t h e y , o r a t any ra te t h e l o n g e r ones, 

cont inue to u n d e r g o a seeming a b b r e v i a t i o n . M o n t h s to the 
o l d m a n appear no l o n g e r t h a n weeks to the y o u n g m a n . 
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A f u r t h e r q u a n t i t a t i v e v a r i a t i o n , essent ia l ly s i m i l a r i n 

o r i g t n to t h a t w h i c h takes place w i t h a d v a n c i n g years , 
accompanies v a r i a t i o n i n e x t e r n a l c i rcumstances , w h e n t h i s 

increases o r decreases t h e n u m b e r o f v i v i d experiences 
w i t h i n a g i v e n i n t e r v a l . I f , a f t e r a monotonous l i f e , a 

journey o f pleasure b r i n g s w i t h i n a week m a n y e x c i t i n g 

novelt ies, the r e m a r k h a b i t u a l l y made is , t h a t i t seems f a r 
more t h a n a week since home scenes were l e f t b e h i n d . 
E v e n a compara t ive ly monotonous state o f consciousness 

appears l o n g i f i t is intense : instance the t i m e d u r i n g w h i c h 
a severe pain is su f f e r ed ; or instance an i n t e r v a l o f i m p a t i e n t 
expectat ion, the seeming l e n g t h o f w h i c h is p o p u l a r l y i l l u s ­

t r a ted b y the p r o v e r b — " The wa tched p o t never b o i l s . " 
The es t imat ion o f T i m e varies also w i t h the c o n s t i t u t i o n a l 

state. "Whatever exalts the v i t a l ac t iv i t i e s , a n d so makes 
menta l impressions s t ronger , exaggerates the concept ions o f 

dura t ions . T h i s is n o t a b l y t h e case i n persons u n d e r t h e 
influence o f o p i u m . D e t a i l i n g h i s experiences o f t h i s i n f l u ­

ence, De Quincey says t h a t he sometimes seemed " t o have 
l i v e d fo r 70 or 100 years i n one n i g h t n a y , to have h a d 
" f e e l i n g s representa t ive o f a m i l l e n n i u m passed i n t h a t 
t i m e , or , however , o f a d u r a t i o n f a r b e y o n d the l i m i t s o f 

any h u m a n experience. '" 
One more cause o f quan t i t a t i ve v a r i a t i o n i n the conscious­

ness o f a c o m p o u n d r e l a t i o n o f Sequence, is change o f 
p o s i t i o n a m o n g our experiences. I n t e r v a l s o f T i m e , l i k e 
in tervals o f Space, become apparen t ly s m a l l i n p r o p o r t i o n 

to t he i r remoteness. A n even ing spent a t a f r i e n d ' s house, 
seems o f considerable l e n g t h w h e n l o o k e d b a c k u p o n at the 
m o m e n t o f depar ture . W h e n reca l l ed a w e e k a f t e r , i t 

subtends b y no means so grea t an ang le i n consciousness; 
a n d the angle i t subtends i n consciousness w h e n w e are 
r e m i n d e d o f i t a year a f te r , is v e r y s m a l l . The re is a con­

v i c t i o n t h a t i t was several hours l o n g ; b u t w h e n con templa ted 

i t cannot be made o f equal apparen t l e n g t h w i t h the several 

hours j u s t passed, any more t h a n the apparen t ly - smal l 
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distance be tween t w o objects o n tbe h o r i z o n , can be made 
i n actual pe rcep t ion l i k e t be grea t i n t e r v a l w h i c h appeared 
be tween t h e m w h e n w e saw t h e m close at band . I n other 
words , there is a f o r e - s h o r t e n i n g o f p ro tens ive quant i ty 
analogous t o t h e f o r e - s h o r t e n i n g o f extensive q u a n t i t y ; 
whence i t resul ts t h a t the in t e rva l s be tween passing ex­
periences b e g i n t o seem less as soon as t h e y are past, and 
c o n t i n u a l l y d w i n d l e as we ge t f u r t h e r f r o m t h e m , u n t i l at 
last t h e i r l eng ths become inapprec iab le . T o th i s law of 
m e n t a l perspective is due the f ac t t b a t , i n re t rospect , l i fe 
seems no l onge r a t f o r t y t h a n i t d i d a t t w e n t y . 

Hence , c o n c e r n i n g c o m p o u n d re la t ions o f Sequence, a? 
conce rn ing c o m p o u n d re la t ions o f Co-existence, we must say 
t b a t p r o b a b l y they are n o t q u a l i t a t i v e l y l i k e the connexions 
t o w h i c h t h e y answer, a n d ce r t a in ly t hey are no t quanti­
t a t i v e l y l i k e t h e m . F o r suspect ing t ha t whatever 
ob j ec t i ve ly or ig ina tes our subjec t ive concept ion o f T ime, is 
n o t i den t i ca l i n na tu re w i t b i t , we have the reason tha t Time, 
considered as an abs t rac t f r o m re la t ions o f Sequence, must 
present a d i f f e r e n t aspect a c c o r d i n g to t h e degree o f i ts dis­
socia t ion f r o m p a r t i c u l a r sequences. T o a lowly-endowed 
creature, conscious o n l y o f i n t e r n a l l y - i n i t i a t e d changes, i t 
cannot appear w h a t i t does t o a creature ch ie f ly occupied 
w i t h changes t ha t are e x t e r n a l l y i n i t i a t e d ; since, i n the last, 
i t is p a r t i a l l y dissociated f r o m b o t h orders o f changes. 
W h e n c e i t seems in f e r ab l e t h a t , o n l y p a r t i a l l y dissociated 
as i t i s , i t cannot have i n consciousness t h a t qual i ta t ive 
character w h i c h absolute d issocia t ion w o u l d g i v e i t , and 
w h i c h we m u s t suppose i t t o have o b j e c t i v e l y . A n d 
that c o m p o u n d re la t ions o f Sequence as w e conceive them, 
cannot be q u a n t i t a t i v e l y l i k e t h e connexions beyond 
consciousness to w h i c h t hey re fe r , is p r o v e d b y the f ac t tha t 
they v a r y i n t h e i r apparent l eng th s w i t h t h e s t ruc tu re o f the 
o rgan i sm, w i t h i t s size, w i t h i t s age, w i t h i t s cons t i t u t i ona l 
state, w i t h the n u m b e r a n d v iv idness o f the impressions 
i t receives, and w i t h t h e i r re la t ive pos i t ions i n consciousness. 
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Mani fe s t ly , as no one o f these va r ious ly -e s t ima ted l e n g t h s 
can be t a k e n as v a l i d r a the r t h a n the o thers , i t becomes 
impossible t o suppose equa l i ty be tween an i n t e r v a l o f t i m e 
as present t o consciousness and any nexus o f t h i n g s w h i c h 

i t symbolizes. 

§ 92. Deeper than the compound relations of Co­
existence and Sequence, is t he c o m p o u n d r e l a t i o n o f 
D i f f e r e n c e ; since, besides b e i n g i n v o l v e d i n the compar isons 

o f spaces and o f t imes , t h i s is i n v o l v e d i n comparisons o f 

the Forces manifes ted i n Space a n d T i m e . W e m a y fitly 
l i m i t ourselves to i l lus t ra t ions t a k e n f r o m th i s last class o f 

cases. 
A s i n t o a concept ion o f t w o t h i n g s c o - e x i s t i n g a t an 

assignable distance apart , there enters the consciousness 
o f many or f ew co-ex is t ing posi t ions be tween t h e m ; a n d as 

in to the conception o f t w o changes separated b y an ass ign­
able i n t e r v a l o f t i m e , there enters the consciousness o f m a n y 
or few in t e rven ing sequent p o s i t i o n s ; so i n t o t h e concep t ion 
o f t w o forces t h a t have an assignable i n e q u a l i t y , the re 

enters the consciousness o f m a n y or f e w degrees o f d i f ference ; 
and the conceived a m o u n t o f d i f ference is de t e rmined b y the 

number o f these degrees. W h a t w e have here to observe 
is, tha t our conceptions o f amounts o f d i f ference , so con­
s t i tu ted , have re l a t iv i t i e s analogous t o those w h i c h ex i s t i n 
our conceptions o f amounts o f spaces a n d amounts o f t imes . 

Tha t the c o m p o u n d r e l a t i o n o f D i f f e r ence var ies qua l i t a ­
t i v e l y accord ing to the s t ruc tu re o f the species, we have no 

d is t inc t evidence. B u t since a c o m p o u n d r e l a t i o n o f D i f ­
ference has t o be conceived i n t e r m s o f impress ions t h a t 
d i f f e r ; and since the concep t ion o f D i f f e r e n c e cannot be 
dissociated f r o m the order o f impress ions i n w h i c h i t is 
presented, i f there is b u t one such o r d e r ; i t m a y be i n f e r r e d 
tha t , i n p r o p o r t i o n as the impress ions become m o r e m u l t i ­

t ud inous i n the i r k i n d s , t he concep t ion o f D i f f e r ence 
becomes more independent o f p a r t i c u l a r d i f f e rences ; and 
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tha t , therefore , i n h i g h e r creatures i t is n o t qua l i ta t ive ly 
the same as i n l o w e r creatures. 

T h a t quan t i t a t ive var ia t ions i n the concept ion accompany 
specific unlikenesses o f s t ruc tu re , becomes mani fes t when i t 
is remembered tha t a d i f ference i n forces does or does not 
g ive rise to a dif ference i n fee l ings , a cco rd ing as the or­
ganiza t ion is or is n o t h i g h l y r e c i p i e n t . I n c i d e n t forces 
tha t seem a l ike to a l o w l y - e n d o w e d creature, seem conspicu­
ously u n l i k e to a creature endowed w i t h the sense-organs 
r e q u i r e d f o r app rec i a t ing t h e m . W h e r e eyes are so l i t t l e 
developed t ha t approach ing objects are recognized only as 
i n t e r c e p t i n g the sunshine, i t is obvious t h a t contrasts of 
l i g h t a n d shade w h i c h seem m a r k e d t o animals w i t h de­
ve loped eyes, are qu i t e impe rcep t i b l e . S i m i l a r l y among 
h i g h l y - e n d o w e d animals o f diverse k i n d s . Be tween odours 
b o t h o f w h i c h produce i n a m a n no impress ion whatever , a dog 
perceives differences o f s t r e n g t h , p r o b a b l y o f m a n y degrees. 
E v e n the s t r u c t u r a l unlikenesses o f i n d i v i d u a l s enta i l such 
resul ts . A g o o d ear detects several g rada t ions between 
tones w h i c h to a b a d ear seem a l ike . 

The b u l k o f the o r g a n i s m is also a f ac to r i n m o d i f y i n g 
quan t i t a t i ve ly the r e l a t i on o f D i f f e r e n c e . T h e manifesta­
t ions o f force be tween w h i c h a crea ture can perceive u n ­
likenesses, are l i m i t e d a t t he one e x t r e m e b y i t s a b i l i t y to 
bear t h e m and at the o ther ex t r eme b y i t s capaci ty for 
be ing sensibly af fec ted b y t h e m ; and i t s size p a r t l y deter­
mines these l i m i t s . A g r a i n a n d h a l f - a - g r a i n are hardly 

d i s t ingu ishab le b y t h e i r pressures o n the finger; b u t i f suc­
cessively bo rne b y an a n i m a l n o t m o r e t h a n a g r a i n in 
w e i g h t , a d i f ference d i v i s i b l e i n t o m a n y degrees would 
doubtless be pe rcep t ib le be tween t h e m . Conversely , a mar 
cannot perceive the contras t i n w e i g h t be tween a t o n and 
ba l f -a - ton , f o r he fa i l s t o p u t f o r t h a force su f f i c i en t t o l i f i 
e i t h e r ; b u t i t can scarcely be ques t ioned t h a t i n the con­
sciousness o f an elephant , n o w loaded w i t h one a n d nov 
w i t h the other , the fee l ings p roduced w o u l d have an unl ikenes: 
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tha t m i g h t be g r a d u a t e d . O b j e c t i v e di f ferences , a l l equal i n 
degree, are t h u s m a n i f e s t l y apprec iable b y any creature 
on ly w i t h i n a r a n g e t h a t is r e a l l y v e r y n a r r o w . M o r e ­
over, i t is demons t r ab l e t h a t towards e i the r e x t r e m i t y 

o f t h i s r ange , t h e concept ions o f D i f f e r e n c e become 
q u a n t i t a t i v e l y m o r e a n d m o r e vague ; a n d nowhere 
t h r o u g h o u t t h e r a n g e can the re be m a i n t a i n e d a pa ra l l e l i sm 
between t h e cont ras ts o f i n n e r fee l ings a n d the contrasts o f 
outer forces t o w h i c h t h e y r e fe r . F o r w h e n a mass is 
poised i n t h e h a n d , c e r t a i n muscles are s t r a ined t o t h e 
degree r e q u i r e d t o s u p p o r t the mass plus t he a r m . I f the 
w e i g h t o f the mass is sma l l , the w e i g h t o f the a r m becomes 
the l a rge r p a r t o f the fo rce t o be a n t a g o n i z e d ; w h i l e i f the 
mass is l a rge , the w e i g h t o f the a r m becomes the smaller 
pa r t . C lear ly , t h e n , t h e e f f o r t p u t f o r t h f o r t h e suppor t o f 
the a r m b e i n g a cons tan t e lement i n the compared states o f 
consciousness, m u s t m o d i f y the seeming d i f fe rence be tween 
w e i g h t s t o a d i f f e r e n t e x t e n t a c c o r d i n g as the absolute 
amounts o f the w e i g h t s are increased o r decreased. 

H o w var ia t ions o f c o n s t i t u t i o n a l s tate, whe the r deter­
m i n e d b y d isorder or b y age, also cause quan t i t a t i ve va r i a ­
t ions i n the re la t ions o f D i f f e r e n c e as conceived b y us, need 
n o t be s h o w n i n d e t a i l . I t is obvious f r o m w h a t has been 
said t h a t a l l exa l ta t ions a n d depressions o f energy a n d o f 
s ens ib i l i t y , m u s t a l te r the r ange w i t h i n w h i c h differences 
are appreciable , a n d m u s t m o d i f y the appreciat ions o f t h e m : 
more especially towards each ex t r eme o f the range . 

W e conclude, t h e n , t h a t the c o m p o u n d r e l a t i o n o f D i f f e r ­
ence as w e k n o w i t , is dependent o n s t ruc tu re , on size, a n d 
o n c o n s t i t u t i o n a l s tate. T h e same ob jec t ive difference m a y 
have no subjec t ive d i f fe rence a n s w e r i n g to i t , because the 
forces be tween w h i c h i t exis ts are e i the r excessive or 
de fec t ive i n amoun t . W i t h i n the l i m i t s o f apprec ia t ion , the 
same objec t ive difference m a y seem grea t or smal l accord ing 
t o t h e pe rc ip ien t ' s na tu re a n d t e m p o r a r y cond i t i on . A n d 
as w e cannot f i x o n any one o f these re la t ions i n conscious-



222 THE INDUCTIONS OJF PSYCHOLOGY. 

ness, r a the r t h a n any other , as l i k e the r e a l i t y b e y o n d con­
sciousness, we m u s t i n f e r t h a t there is no l ikeness between 
any one o f t h e m a n d the r e a l i t y b e y o n d consciousness. 

§ 93. But now what are we to say about the pure 
relat ions o f Co-existence, o f Sequence, a n d o f D i f f e r ence ; 
considered apar t f r o m amounts o f Space, o f T i m e , and of 
Cont ras t ? Can we say t h a t the r e l a t i o n o f Co-existence, 
conceived s i m p l y as i m p l y i n g t w o t e rms t h a t exist at the 
same t i m e , b u t are n o t specif ied i n t h e i r re la t ive positions, 
has a n y t h i n g a n s w e r i n g t o i t b e y o n d consciousness ? Can 
w e say t h a t ou t o f ourselves there is such a t h i n g as Suc­
cession, cor responding to the concept ion we have o f one 
t h i n g c o m i n g a f t e r another , w i t h o u t reference to the time 
be tween t h e m ? A n d can w e say t b a t w h a t we know as 
Di f fe rence , apar t f r o m any p a r t i c u l a r degree o f i t , has 
ob jec t ive unl ikeness as i t s cause ? 

T h e r e p l y is t ha t w e cannot f r a m e ideas o f Co-existence, 
o f Sequence, a n d o f D i f f e r e n c e , w i t h o u t there en te r ing into 
t h e m ideas o f q u a n t i t y . T h o u g h w e have examined apart 
the c o m p o u n d re la t ions o f these orders, i n t o w h i c h con-
sciousness o f q u a n t i t y avowed ly e n t e r s ; a n d t h o u g h , ir, 
above d e f i n i n g t h e s imple re la t ions o f these orders, the 
avowed con templa t ion o f q u a n t i t y i s e x c l u d e d ; yet , or 
l o o k i n g closely i n t o the ma t t e r , we find t h a t a t a c i t recog­
n i t i o n o f q u a n t i t y is always present . Co-existence cannot b( 
t h o u g h t o f w i t h o u t some amoun t • o f space. Sequenc< 
cannot be t h o u g h t o f w i t h o u t some i n t e r v a l o f t ime 
Di f fe rence cannot be t h o u g h t o f w i t h o u t some degree o 
contras t . Hence w h a t has been said above re spec t ing thesi 
re la t ions i n t h e i r d e f i n i t e l y - c o m p o u n d f o r m s , applies t i 
t h e m unde r those f o r m s w h i c h , b y a fiction, w e r e g a r d a 
s imple . A l l t he p roofs o f r e l a t i v i t y t h a t h e l d where t h 
conceived quant i t i es were la rge , h o l d howeve r smal l t h 
conceived quant i t ies become. A n d as t h e conceived quan 

t i t i e s cannot disappear from consciousness w i t h o u t t h 
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relat ions themselves d i sappea r ing , i t f o l l o w s i n e v i t a b l y t h a t 

the r e l a t i v i t i e s h o l d o f the re la t ions themselves i n t h e i r 
u l t ima te e lements . W e are t h u s f o r c e d to the conc lus ion 
that the re la t ions o f Co-exis tence, o f Sequence, a n d o f 
Dif ference , as w e k n o w t h e m , do n o t o b t a i n b e y o n d con­
sciousness. 

L e t us s i m p l i f y t h e m a t t e r b y r e d u c i n g de r iva t ive re la ­
t ions to the f u n d a m e n t a l r e l a t i o n ; a n d w e sha l l t h e n see 

more c lear ly the t r u t h o f t h i s a p p a r e n t l y - i n c r e d i b l e p r o ­
pos i t ion . 

E v e r y p a r t i c u l a r r e l a t i o n o f Co-existence involves a c o g n i ­
t i o n o f some d i f fe rence i n the pos i t ions o f the t h i n g s co-exis t ­
i n g ; resolvable, u l t i m a t e l y , i n t o d i f fe rences o f r e l a t i ve pos i ­
t i o n towards self. A n d di f ferences o f r e l a t i ve p o s i t i o n can 
be k n o w n o n l y t h r o u g h dif ferences be t ween the states o f con­
sciousness accompany ing the d isc losure o f the pos i t ions . B u t 
whi le posi t ions i n Space, a n d c o - e x i s t i n g objects o c c u p y i n g 
them, are k n o w n t h r o u g h re la t ions o f D i f f e r ence be tween 
the feel ings a c c o m p a n y i n g disclosure o f t h e m ; t h e y are 
k n o w n t h r o u g h re la t ions o f L ikenes s , i n respect o f t h e i r 
order o f presenta t ion . T h e r e l a t i o n o f Co-existence, w h i c h 
is t ha t ou t o f w h i c h a l l Space-conceptions are b u i l t , i s one 
i n w h i c h ne i the r t e r m is f i r s t o r l a s t : t h e t e rms e x h i b i t 
equaHty i n t he i r o r d e r — n o d i f fe rence i n t h e i r o rder . 

Phenomena o c c u r r i n g i n succession, l i k e those o c c u r r i n g 
s imultaneously, are k n o w n as o c c u p y i n g d i f f e r e n t pos i t ions i n 
consciousness. I n t e r v a l s be tween t h e m are d i s t i n g u i s h e d b y 
differences i n the fee l ings t h a t arise i n pass ing over the i n t e r ­
vals ; a n d where the in t e rva l s are a l i ke , t h e y are so classed f r o m 
the absence o f such differences. B u t w h i l e the re la t ions 
a m o n g phenomena i n T i m e are k n o w n as such o r such 
t h r o u g h conceptions o f D i f f e r e n c e a n d No-d i f f e r ence y i e l d e d 
oy comparisons o f t h e m , t h e y are k n o w n as a l i ke i n t h i s , 
t h a t t h e i r t e rms are unequa l i n o rder o f p r e s e n t a t i o n — d i f f e r 
i n t h e i r o rder . 

T h u s a l l Space-relations a n d T i m e - r e l a t i o n s — a l l re la t ions 
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o f Co-existence a n d Sequence, are k n o w n t h r o u g h relations 
o f D i f fe rence and No-d i f f e r ence . Sequence is Di f fe rence of 
o r d e r ; Co-existence is No-d i f fe rence o f order . Hence we 
have at last t o deal w i t h the re la t ions o f Di f fe rence and 
No-d i f f e rence . A n d our en t i re consciousness b e i n g b u i l t 
n p o f feel ings w h i c h present these re la t ions , b o t h i n them­
selves a n d i n the secondary fee l ings c o n s t i t u t i n g conscious­
ness o f t he i r order , the whole ques t ion o f the r e l a t i v i t y of 
relat ions a m o n g feel ings is r educ ib le t o the quest ion o f the 
r e l a t i v i t y o f the r e l a t i o n o f D i f f e r ence . Th i s is readily 
demonst rable . 

T h e sole elements, a n d the ind i s so lub le elements, o f tbe 
r e l a t ion are t h e s e : — A f e e l i n g o f some k i n d ; a feel ing 
c o m i n g n e x t t o i t , w h i c h , b e i n g d is t inguishable as 
another f ee l ing , proves i t s e l f t o be n o t homogeneous w i t h 
the f i r s t ; a f e e l i n g o f shock, more or less decided, accom­
p a n y i n g the t r a n s i t i o n . T h i s shock, w h i c h arises f r o m the 
difference o f the t w o fee l ings , becomes t h e measure o f that 
d i f ference—const i tu tes b y i t s occurrence t h e consciousness 
o f a r e l a t i o n o f d i f ference , a n d b y i t s degree the conscious­
ness o f the amoun t o f d i f fe rence . T h a t is , t he re la t ion of 
Di f fe rence as present i n consciousness is n o t h i n g more 
t h a n a change i n consciousness. H o w , then , can i t 
resemble, or be i n any w a y a k i n t o , i t s source beyond 
consciousness ? H e r e are t w o colours w h i c h we call 
u n l i k e . A s t h e y exis t ob jec t ive ly , t h e t w o colours are 
qu i t e independen t—there is n o t h i n g be tween t h e m answer­
i n g t o the change w h i c h resul ts i n us f r o m con templa t ing 
f i r s t one and t h e n the o ther . A p a r t f r o m our conscious­
ness they are n o t l i n k e d as are the t w o fee l ings t hey p ro ­

duce i n us. T h e i r r e l a t i o n as we t h i n k i t , b e i n g n o t h i n g 
else t h a n a change o f our state, cannot poss ib ly be para l le l 
to a n y t h i n g between t h e m , w h e n t h e y have b o t h remained 
unchanged. 

§ 94. It is proper to point out that all these conclusions, 
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down to the las t o f t h e m , are i n h a r m o n y w i t h those w h i c h 
may be d i r e c t l y deduced f r o m the data supplied, b y P h y s i o ­

logy to P s y c h o l o g y . 
Each f e e l i n g b e i n g the c o n c o m i t a n t o f some molecu la r 

change i n a p o r t i o n o f ves icular n e r v e - m a t t e r ; a n d each 
re la t ion b e i n g the c o n c o m i t a n t o f some wave o f molecu la r 

^ t rans format ion p r o p a g a t e d a l o n g a n e r v e - f i b r e , o r fibres, 

f r o m one p o r t i o n o f ves icular ne rve -ma t t e r t o a n o t h e r ; i t 

results , i n the first place, t h a t the va r ious r e l a t ions as 
we k n o w t h e m are composed o f elements essent ial ly a l i k e ; 

and i t results , i n the second place, t h a t n o t b e i n g i n ­

t r in s i ca l ly d i f f e r en t i n t h e i r u l t i m a t e na tures , t h e y cannot 
resemble i n t r i n s i c a l l y - d i f f e r e n t ob jec t ive connexions . 

Indeed , i t needs b u t t o t h i n k f o r an i n s t a n t o f a b r a i n as 
a seat o f nervous discharges, i n t e rmed ia t e be tween actions i n 

the outer w o r l d a n d act ions i n the w o r l d o f t h o u g h t , t o be 
impressed w i t h the a b s u r d i t y o f suppos ing t h a t the c o n ­
nexions among outer act ions, a f t e r b e i n g t r a n s f e r r e d t h r o u g h 
the m e d i u m o f nervous discharges, can re-appear i n the w o r l d 

o f t h o u g h t i n the f o r m s they o r i g i n a l l y had . 

§ 95. But here let us not omit to recognize the assump­
t i o n made t h r o u g h o u t , a n d i n e v i t a b l y made i n a l l reason­
i n g used t o p rove the r e l a t i v i t y o f re la t ions , t h a t the re 
ex i s t b e y o n d consciousness, condi t ions o f ob jec t ive m a n i ­
fes ta t ion w h i c h are symbol ized b y re la t ions as we conceive 

t h e m . 
The v e r y p r o p o s i t i o n t h a t w h a t we k n o w as a r e l a t i o n 

is qua l i t a t i ve ly a n d q u a n t i t a t i v e l y d e t e r m i n e d b y o u r o w n 
nature , a n d does n o t resemble any o rde r o r nexus b e y o n d 
consciousness, impl ies t h a t the re exis ts some such order or 
nexus b e y o n d consciousness; a n d every step i n every a r g u ­
m e n t b y w h i c h th i s p r o p o s i t i o n is es tabl ished, d i s t i n c t l y 
posits t h i s order or nexus , a n d cannot be t a k e n on any 
o the r c o n d i t i o n . F u r t h e r , t h e a r g u m e n t assumes, and i r 

o b l i g e d t o assume, f u n d a m e n t a l differences o f objec t ive 
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order w h i c h are symbol i zed b y f u n d a m e n t a l differences of 

subjec t ive order . 
F o r t o say t h a t w h a t we k n o w as a r e l a t i o n between 

posi t ions i n Space, cannot be l i k e any ob jec t ive nexus, since 
t h i s r e l a t i o n o f pos i t ions as conceived b y us varies inde­
finitely, is t o say t h a t there exists an ob jec t ive nexus which 
has n o t va r i ed . T w o verd ic t s o f consciousness respecting 
a g i v e n m a g n i t u d e are f o u n d t o be u n l i k e under unlike 
condi t ions o f p e r c e p t i o n ; whence i t is i n f e r r e d t ha t neither 
o f t h e m is l i k e the m a g n i t u d e . B u t the inference is nonsense 
i f b y t h i s m a g n i t u d e i s mean t some th ing i n consciousness, 
instead o f s o m e t h i n g b e y o n d consciousness. A s i t was before 
shown i n the case o f fee l ings , so i t m i g h t here be shown in 
the case o f re la t ions be tween fee l ings , t h e reasoning used 
becomes b o t b false i n i t s premises a n d meaningless i n its 
conclus ion . O f course, c h a n g i n g the terms, the 
l i k e holds w i t b per iods o f T i m e . E v e r y a rgumen t proving 
t h a t our conceptions o f T i m e are r e l a t ive , fa l l s t o pieces 01 
w i t h d r a w i n g the assumpt ion t h a t there exists some f o r m o 
T h i n g s f r o m w h i c h T i m e , as a f o r m o f T h o u g h t , is derived. 

T h e assumpt ion o f an ob jec t ive source f o r t h e subjectiv< 
r e l a t ion o f D i f f e r ence , is i m p l i e d i n the last t w o assumptions 
I f , as shown above, a l l special cogn i t i ons o f spaces anc 
t imes i n v o l v e cogn i t ions o f d i f f e r ences ; a n d i f , as show] 
above, Space i n genera l , w h i c h is resolvable i n t o re la t ion 
o f Co-existence, a n d T i m e i n general , w h i c h is resolvable i n t 
re la t ions o f Sequence, are separable f r o m one another a 
b e i n g respec t ive ly cons t i t u t ed , t h e las t b y difference c 
order , a n d the first b y no-d i f fe rence o f o r d e r ; i t is clear ths 
the pos tu l a t ion o f ob jec t ive sources o f these sub jec t ive formi 
imp l i e s p o s t u l a t i o n o f an ob j ec t i ve source o f D i f f e r e n c 
A n d t h i s p o s t u l a t i o n o f an ob jec t ive source o f D i f f e r e n c 
equa l ly i m p l i e d i n a l l t he a r g u m e n t s w h i c h p rove t l 
r e l a t i v i t y o f the concep t ion o f D i f f e r e n c e , has f o r i t s u l i 
mate w a r r a n t the deepest assignable w a r r a n t — t h e Persistent 
o f F o r c e . T h o u g h the r e l a t i o n o f D i f f e r e n c e , c o n s t i t u t e d , 
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we have seen, b y a change i n consciousness, cannot be 
i d e n t i f i e d w i t h a n y t h i n g b e y o n d consciousness; y e t t h a t 

there is s o m e t h i n g b e y o n d consciousness t o w h i c h i t is due, 

is an i nev i t ab l e c o n c l u s i o n ; since t o t h i n k o therwise is t o 

t h i n k Of change t a k i n g place w i t h o u t an antecedent . 
M o r e ce r t a in , t h e n , t h a n t h e R e l a t i v i t y o f Re la t ions as 

we conceive t h e m , i s t h e existence o f N o n - r e l a t i v e F o r m s 
to w h i c h t h e y r e f e r ; since p r o o f o f the first i nvo lves per ­

p e t u a l assumpt ion o f the las t . The re is some on to log i ca l 

oisder whence arises the phenomena l o rder w e k n o w as 
Space ; there is some o n t o l o g i c a l order whence arises t h e 
phenomenal o r d e r w e k n o w as T i m e ; a n d the re is some 
on to log ica l nexus whence arises the phenomenal r e l a t i on w o 

k n o w as D i f f e r en ce . 



C H A P T E R V 

TUB REVIVABILITY OF FEELINGS. 

§ y(j. As was pointed out in the second chapter of 
th i s pa r t , Fee l ings a d m i t o f a double classif icat ion. On 
grounds o f s t ruc tu re t h e y are d iv i s ib l e i n t o the central ly-
i n i t i a t e d a n d the p e r i p h e r a l l y - i n i t i a t e d j w h i c h last are 
re -d iv i s ib le i n t o those w h i c h are p e r i p h e r a l l y i n i t i a t e d by 
ex t e rna l act ions a n d those w h i c h are p e r i p h e r a l l y in i t i a t ed 
b y i n t e r n a l act ions. A n d o n g r o u n d s o f f u n c t i o n they are 
d iv i s ib l e b y a l i n e c ross ing these t ransverse ly , i n t o those 
p r i m a r y or v i v i d fee l ings p r o d u c e d b y d i r ec t excitat ions, 
a n d those secondary or f a i n t fee l ings p r o d u c e d by indi rec t 
exc i ta t ions . T h e one class, k n o w n as sensations, are some­
t imes cal led presenta t ive f e e l i n g s ; a n d t h e o ther class, 
k n o w n as ideas ( t h o u g h - t h i s w o r d i s m o r e commonly 
app l i ed to clusters o f t h e m ) , are sometimes ca l led re-pre-
sentative fee l ings . 

T h u s f a r l i t t l e r e g a r d has been p a i d to t h i s g r o u p i n g of 
fee l ings w h i c h has i n v i e w n o t d i f fe rence o f k i n d b u t d i f f e r ­
ence o f degree. T h o u g h t h r o u g h o u t t h e las t t w o chapters, 
we have t a c i t l y recognized the d i s t i n c t i o n — t h o u g h , i n dealing 
w i t h the re l a t iv i t i e s o f fee l ings a n d o f re la t ions , w e have 
been o b l i g e d t o t a k e f o r g r a n t e d an es tabl ished connexioi] 
between the v i v i d fee l ings or sensations d i r e c t l y presented 

a n d the f a i n t fee l ings o r ideas i n w h i c h t h e y are represented 
ye t no d e f i n i t e s ta tements have been m a d e r e spec t i ng th< 
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dependence o f the second class o n the f i r s t . H e r e we have 
to i n q u i r e h o w , w h e n v i v i d f o r m s o f fee l ings have been ex­
perienced, i t happens t h a t f a i n t f o r m s o f fee l ings l i k e t h e m 
af te rwards arise. W e have t o i n q u i r e w h a t de te rmines t h i s 

r e v i v a b i l i t y — w h a t ' cond i t ions t h e y are w h i c h render t h e 

revivals more or less d i s t i n c t . * 
Since fee l ings are r a r e l y , o r i n d e e d never , r e v i v e d s i n g l y 

—since the t h i n g s w e r e m e m b e r are, as t h e w o r d imp l i e s , 

p u t together out o f fee l ings s t a n d i n g i n c e r t a i n r e l a t i o n s ; 
i t results t ha t i n the i l l u s t r a t i o n s t o be g i v e n w e sha l l have 
t o deal more w i t h c lusters o f r e v i v e d fee l ings t h a n w i t h 
i n d i v i d u a l r ev ived f ee l ings . B u t w h a t is a l l eged o f the first 
always holds o f the las t . 

§ 97. Speaking generally, feelings are revivable in pro­
p o r t i o n as they are r e l a t iona l . T h e p e r i p h e r a l l y - i n i t i a t e d 
feelings o f ex te rna l o r i g i n are more representable t h a n those 
o f i n t e r n a l o r i g i n ; a n d b o t h o f these can be represented 
w i t h greater f a c i l i t y t h a n the c e n t r a l l y - i n i t i a t e d f ee l ings . 

The most h i g h l y r e l a t i ona l fee l ings are t h e v i s u a l ; a n d 
these are o f a l l fee l ings t h e mos t easily r ep roduced i n 
t h o u g h t . T h e redness o f a soldier 's coat, t h e b l u e o f the 
sky , the whiteness o f the snow-covered g r o u n d , can be 
r ev ived i n consciousness a t any m o m e n t w i t h scarcely an 
e f fo r t , and w i t h re la t ive ly-grea t clearness. T h e g l a re o f an 
e lec t r ic l i g h t m a y be so v i v i d l y conceived as t o p r o d u c e 
s o m e t h i n g l i k e a sense o f dazz l ing . I d e a l f e e l ­
ings o f sound arise before t h e m i n d w i t h a f a c i l i t y a n d 
a s t r e n g t h almost as great . T h e r e p o r t o f a cannon , the 

* I here use the word revivability rather than the word recoverability, 
because i t has less objectionable implications. To recover anything involves 
a voluntary act; and to call a thing recoverable, is to say that i t is some­
thing which can be re-obtained by a voluntary act. But a great part of our 
ideal feelings arise without volition, and often in spite of volition. The 
word revivable applies equally well to the ideal feelings which are voluntary 
and those which are involuntary. 
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blast o f a t r u m p e t , a g roan , o r a hiss, m a y bo imagined 
i n s t an t l y a n d v e r y d i s t i n c t l y . Sensations o f touch 
and pressure, i f less representable, are representable readily 
and w i t h considerable clearness. The softness and hardness, 
the smoothness and roughness , o f d i f f e r e n t surfaces, 
have t o l e r a b l y d i s t i n c t idea l f o r m s t h a t recur w i t h 
f a c i l i t y . The less r e l a t i ona l fee l ings externa l ly 
in i t i a t ed—those o f taste a n d smel l—are ne i the r so easily nor 
so s t r o n g l y reproduced . A colour or sound m a y be remem­
bered i n an i n s t a n t ; b u t a specif ied flavour o r odour is not 
so q u i c k l y recal led, a n d the idea l f e e l i n g does n o t approach 
i n v ividness so nea r ly to the rea l f e e l i n g . 

W e pass t o the p e r i p h e r a l l y - i n i t i a t e d fee l ings o f in ternal 
o r i g i n . A pa r t i cu l a r muscu la r e f f o r t cannot be represented 
as q u i c k l y or as c lear ly as a p a r t i c u l a r sound or co lour ; 
and t h o u g h an intense p a i n suf fered i n a l i m b may be re­
cal led w i t h considerable dis t inctness , i t is observable that 
the idea l p a i n does n o t approach so nea r ly to the real pain 
as does a r e m e m b e r e d scream t o tbe consciousness o f an 
ac tua l scream, o r as does the t h o u g h t o f a flash o f l i g h t n i n g 
to the pe rcep t ion o f a flash o f l i g h t n i n g . W h e n we 

come t o those p e r i p h e r a l l y - i n i t i a t e d fee l ings to wh ich 
o r d i n a r y states o f the viscera g i v e r ise , we find the degree 
o f r e v i v a b i l i t y v e r y smal l . I t is d i f f i c u l t t o ca l l i n t o con­
sciousness the f e e l i n g o f hunge r . T o t h i n k o f the c i rcum­
stances a long w i t h w h i c h h u n g e r occurs is easy ; b u t a f ter a 
hea r ty mea l i t is n e x t t o imposs ib le to represent any degree 
o f t h a t c r a v i n g f o r f o o d w h i c h ex is ted before the meal. 
S i m i l a r l y w i t h t h i r s t . 

O f the c e n t r a l l y - i n i t i a t e d fee l ings o r emot ions , t he l i k e is 
t rue i n a q u a l i f i e d sense. A s before p o i n t e d ou t , there 
is n o t be tween ac tua l a n d idea l emot ions the same sharp 
d i v i s i o n as be tween ac tua l and idea l feebngs o f o ther k i n d s . 
E m o t i o n s are exc i t ed , n o t b y phys ica l agencies themselves 
b u t b y ce r t a in c o m p l e x re la t ions a m o n g t h e m . Hence , on ly 
b y representat ions o f such complex re la t ions are ideal 
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emotions aroused. "When so aroused, however , t h e y m a y 

rise to any degree o f v iv idness , u n t i l t h e y become a c t u a l 
emotions. B u t the f ac t w h i c h w e have here t o note as c o n ­

f o r m i n g t o t h e p r i n c i p l e enuncia ted, i s t h a t an e m o t i o n 

cannot be a t once r e v i v e d i n t h e same w a y t h a t a f e e l i n g o f 
l i g h t or sound can. I t is imposs ib le to b r i n g i n s t a n t l y i n t o 

consciousness the passion o f anger , o r t h a t o f j o y , i n however 
f a i n t a f o r m . Represen ta t ion o f e i the r can be achieved 
o n l y b y i m a g i n i n g , a n d d w e l l i n g u p o n , some circumstances 

ca lcula ted t o produce i t ; a n d th i s takes an appreciable 

t i m e . 

§ 98. The revivability of past feelings varies inversely as 
the v iv idness o f present fee l ings . T h i s an tagon i sm holds t o 

a cer ta in degree be tween past a n d present fee l ings i n g e n e r a l ; 
b u t i t holds t o a m u c h grea ter degree be tween past and 

present fee l ings b e l o n g i n g to t h e same order . 
T a k e first the general an tagon i sm. E v e r y one k n o w s 

t ha t w h e n a t remendous sound or an a s tound ing spectacle 
absorbs the a t t e n t i o n , i t i s n e x t t o imposs ib le to t h i n k o f 
a n y t h i n g e lse—next t o imposs ib le to en t e r t a in i r r e l e v a n t 
ideas. I n d e e d , consciousness sometimes becomes so e n t i r e l y 
filled w i t h t h e present o v e r p o w e r i n g impressions as t o ex­
t r u d e ou r h a b i t u a l ideas : p r o d u c i n g w h a t w e ca l l absence 
o f m i n d . Less ex t reme i l l u s t r a t ions are f u r n i s h e d b y the 
i n t e r r u p t i o n s t o cur ren ts o f v o l u n t a r y t h o u g h t t h a t r e su l t 
f r o m v i o l e n t pains o r l o u d noises. A n d t h a t the s h u t t i n g 
ou t o f p r i m a r y fee l ings fac i l i ta tes t h e r e v i v a l o f secondary 
feel ings , is also i m p l i e d b y the c o m m o n h a b i t o f c los ing the 
eyes w h e n t r y i n g to i m a g i n e a n y t h i n g v e r y c lea r ly . 

T h e more special antagonisms are o f considerable in te res t . 
W e saw i n a prev ious chapter t h a t p r i m a r y fee l ings o f 
any order , w h i l e t h e y have m u c h power o f e x c l u d i n g f r o m 
consciousness p r i m a r y fee l ings o f the same order , have less 
power o f e x c l u d i n g f r o m consciousness p r i m a r y fee l ings 
o f o the r orders . H e r e we have t o note , w h a t m a y be re-
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garded as a coro l l a ry , t h a t p r i m a r y fee l ings o f any order are 
greater obstacles to secondary fee l ings o f t h a t order t han 
t h e y are to secondary fee l ings o f o ther orders . V i s u a l 
impressions o f g rea t dis t inctness of fer a scarcely-appreciable 
resistance to the i m a g i n a t i o n o f sounds—say those f o r m i n g 
a me lody . T h e r e v i v a l i n t h o u g h t o f a person recognized 
yes terday, is b u t l i t t l e i n t e r f e r e d w i t h b y the f lavours o f the 
t h i n g s we are ea t i ng . N o r do the sensations received f r o m 
objects h e l d i n the hands, h i n d e r us m u c h f r o m t h i n k i n g of 
t h i n g s we have seen, or l i s t ened t o , o r tasted, or smelt . B u t 
the sounds w e are h e a r i n g t e n d v e r y dec idedly to keep out 
o f consciousness o ther sounds o f w h i c h we w i s h to t h i n k . 
V i s u a l sensations s tand cons iderably i n the w a y o f visual 
ideas. A n d there are s t i l l more conspicuous antagonisms 
be tween the p r i m a r y fee l ings a n d the secondary feelings 
o f l ower orders . 

T h e d i f f e r e n t degrees o f these antagonisms are, indeed, 
w o r t h y o f n o t i c e ; since t h e y a d m i t o f b e i n g generalized, 
a n d are n o t w i t h o u t s ign i f icance . T h e l a w appears to be 
t h a t a m o n g the mos t r e l a t i ona l fee l ings , t he p r i m a r y o f any 
order resis t t h e secondary o f t h e same o rde r to the least 
e x t e n t ; a n d t h a t the resistance becomes m o r e decided i n 
p r o p o r t i o n as w e descend t o fee l ings t h a t are less and 
less r e l a t i ona l . B e g i n n i n g w i t h the most 
r e l a t i ona l f ee l ings , i t is observable t h a t o n l y b y a 
v e r y intense v i s u a l sensat ion are the ideas o f other 
v i sua l sensations e n t i r e l y exc luded . T h u s i t is impos­
sible w h i l e s t a r i n g at t h e S u n t o t h i n k o f g r e e n ; b u t i t is 
q u i t e possible, or even easy, w h i l e l o o k i n g a t a surface 
co loured r e d , t o t h i n k o f a p a t c h o f g reen c o v e r i n g p a r t of 
i t s a rea ; a n d w e can, w i t h considerable d is t inc tness , i m a g i n e 
the c lus tered colours f o r m i n g the remembrance o f any object , 
w h i l e the r e t i n a is r e c e i v i n g the c lus te red colours y i e l d e d b y 
ac tua l objects qu i t e d i f f e r e n t f r o m i t . O f a u d i t o r y 
impressions the l i k e m a y be said. L o u d sounds p r e v e n t us 
f r o m b r i n g i n g the ideas o f o ther sounds i n t o consciousness ; 
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b u t t bey m u s t bo e x t r e m e l y l o u d t o do t b i s . A n d w h e n 
l i s t e n i n g t o an orchestra , i t w i l l be f o u n d t h a t w h i l e , d u r i n g 
the forte passages, i t is d i f f i c u l t t o i m a g i n e some o the r m u s i c a l 
combina t ion t h a n t h a t w h i c h is b e i n g heard , i t is compara­

t i v e l y easy d u r i n g the piano passages. M u c h t h e 
same holds a m o n g fee l ings o f t o u c h . T b e sensations y i e l d e d 
b y an object h e l d loosely, do n o t p r even t us f r o m r e m e m b e r i n g 

the sensations y i e lded b y o ther qu i t e d i f f e r e n t o b j e c t s ; a n d 
i t is need fu l t o grasp an ac tua l ob jec t v e r y s t r o n g l y , so t h a t 

the sensations o f touch , or r a the r o f pressure, ve rge i n t o 
those o f pa in , before remembered t ac tua l f ee l ings are q u i t e 
ex t ruded . "When we come to such c o m p a r a t i v e l y - u n r e -
la t iona l feel ings as the g u s t a t o r y a n d o l f a c t o r y , w e f i n d t h i s 
antagonism f a r more m a r k e d . W h i l e t a s t i n g s o m e t h i n g 

decidedly b i t t e r , sweetness cannot be t h o u g h t o f : i ndeed , 
tastes o f even moderate i n t e n s i t y a lmost p r e v e n t us f r o m 

i m a g i n i n g other tastes. A n d th i s an t agon i sm reaches i t s 
extreme among the v iscera l fee l ings , where , i ndeed , i t 
appears to be absolute. 

§ 99. Other things being equal, the revivability of a 
f ee l ing varies w i t h i t s s t r e n g t h ; a n d o the r t h i n g s b e i n g 
equal, i t s r e v i v a b i l i t y varies w i t h the n u m b e r o f t imes i t has 
been repeated i n experience. T h e t r i teness o f these t r u t h s 
mus t n o t prevent us f r o m here b r i e f l y n o t i c i n g t h e m . 

The g l o w o f a gorgeous sunset cont inues t o be recal lable 
l o n g a f t e r f a i n t l y coloured scenes o f t h e same date have 
been f o r g o t t e n . The sound o f a t r u m p e t m a y be m o r e 
q u i c k l y a n d c lear ly i m a g i n e d t h a n t h a t o f a bassoon. I t i s 
easier t o remember the taste o f s o m e t h i n g t h a t is in tense ly 
sour or sweet or b i t t e r t h a n t h e taste o f s o m e t h i n g t h a t is 
a lmost i n s i p i d . A n d a v e r y severe p a i n leaves a t race i n 
m e m o r y w h i c h lasts l o n g a f t e r t h e traces l e f t b y s l i g h t 
aches a n d discomfor ts have disappeared. 

H o w repe t i t ions even o f f a i n t fee l ings p roduce g rea t 
r e v i v a b i l i t y o f t h e m , we see o n c o m p a r i n g our domest ic 
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experiences w i t h less c o m m o n experiences. The colour of 
the paper i n a f r equen ted r o o m , subdued t h o u g h i t is, can 
be v e r y d i s t i n c t l y recal led. T h e tone o f a voice w h i c h is 
heard dai ly , may be t h o u g h t o f m u c h more easily a n d t r u l y 
t han the tone o f a voice, n o t more m a r k e d i n character, that 
has been heard b u t once or t w i c e . 

B u t the o ther t h i n g s w h i c h we have supposed to bo equal, 
are usua l ly n o t equal . Besides the psycho log ica l state 
w h i c h , as w e have seen, inf luences the r e v i v a b i l i t y , there is 
the phys io log ica l state, w h i c h also inf luences i t i n several 
ways. These we m u s t n o w consider. 

§ 100. The degree of revivability of a feeling depends in 
p a r t o n the e x t e n t t o w h i c h the nervous centre concerned 
was capable o f u n d e r g o i n g m u c h molecu la r change, and 
e v o l v i n g m u c h o f the concomi tan t f e e l i n g , w h e n the or ig ina l 
exc i t a t i on was received. Several fac tors co-operate to deter­
mine i t s capab i l i t y . A comple te state o f r epa i r is one of 
t h e m . A n act ive c i r c u l a t i o n is another . A b l o o d r i c h i n 
the mater ia ls r e q u i r e d f o r b o t h d i s i n t e g r a t i o n a n d in tegra­
t i o n is a t h i r d . T h e respect ive shares o f these factors 
cannot be d e t e r m i n e d ; f o r t h e th ree u sua l l y v a r y together . 
B u t the inf luences o f t w o , a t least, m a y be p r e t t y clearly 
i d e n t i f i e d . 

W h e n the a t t e n t i o n has been l o n g occup ied w i t h any 
class o f impress ions—when , t h a t i s t o say, t h e nervous 
centres concerned have been w o r n b y pers i s ten t action* 
the impressions rece ived cannot be reca l l ed as c lear ly as 
those rece ived w h e n these ne rvous centres were u n w o r n . 
E x c l u d i n g cases i n w h i c h a b n o r m a l e x c i t e m e n t o f the local 
c i r c u l a t i o n has been p r o d u c e d (cases t o be deal t w i t h under 
the n e x t bead) , i t is a f a m i l i a r f a c t t h a t a f t e r m a n y hours 
spent i n l i s t e n i n g t o mus ic , o r i n l o o k i n g a t p i c tu re s , the 
c lus tered sensations, a u d i t o r y o r v i s u a l , are e i t he r not 
rev ivable at a l l , or are less d i s t i n c t l y r e v i v a b l e t h a n those 
w h i c h came first i n the concer t or t h e p i c t u r e g a l l e r y . I I 
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we t ake l o n g e r per iods o f con t i nued a c t i v i t y , b r o k e n t h o u g h 

they are b y shor t per iods o f rest , a l i k e f a c t meets us. T h e 
experience o f every t o u r i s t supplies an ins tance . H i s first 

g rand mounta in -v iews he can ca l l t o m i n d more c lea r ly t h a n 
the equa l ly -g rand views he h a d a f t e r b e i n g a m o n g t h e 

mountains f o r a m o n t h . 
T h a t fee l ings exc i t ed w h e n the genera l c i r c u l a t i o n i s v e r y 

v igorous are more revivable t h a n usual , is a t r u t h t h a t m a y 
be var ious ly exempl i f i ed . Ev idence is f u r n i s h e d b y b o t h 
t empora ry and permanent exal ta t ions o f t h e c i r c u l a ­

t i o n . Impress ions o f t r i v i a l t h i n g s i n w h i c h no 
pa r t i cu la r in teres t was taken , o f t e n surv ive i n m e m o r y w h e n 
impressions o f m u c h more i m p o r t a n t o r i m p o s i n g t h i n g s 
fade a w a y ; and , o n cons ider ing the circumstances, i t w i l l 

f r equen t ly be f o u n d t h a t such impressions were rece ived 
when the energies were h i g h — w h e n exercise, o r pleasure, 
or b o t h , h a d g r e a t l y ra ised the ac t i on o f t h e hea r t . T h a t a t 
t imes w h e n s t rong emo t ion has exc i t ed t h e c i r c u l a t i o n t o a n 
except ional degree, the c lus tered sensations y i e l d e d b y 
su r round ing objects are r ev ivab le w i t h g rea t clearness, o f t e n 
t h r o u g h o u t l i f e , is a f a c t n o t i c e d b y w r i t e r s o f fiction as a 
t r a i t o f h u m a n na tu re . A s w i t h these q u i c k e r 
var ia t ions o f vascular a c t i v i t y , so w i t h the s lower va r i a t ions . 
T h e r e c e p t i v i t y o f impressions is h i g h d u r i n g those p o r t i o n s 
o f l i f e i n w h i c h the b l o o d is p rope l l ed i n f u l l a n d r a p i d 

cur ren ts . Fee l ings , pe r iphe ra l o r cen t ra l , exper ienced i n 
y o u t h , are l o n g remembered ; a n d w h i l e t h e v i g o u r o f 
manhood continues, t he sensations a n d emot ions leave 
l a s t ing traces. 

E q u a l l y , or more , obvious is the converse t r u t h , t h a t tho 
r e v i v a b i l i t y o f fee l ings exc i t ed d u r i n g a s tate o f feebleness 
is compara t ive ly smal l . T h e effects o f depressed c i r cu l a ­
t i o n , whe the r produced b y disorder o r b y age, a l i k e show 

t h i s . The l owered ac t i on o f t h e hear t w h i c h 
accompanies grea t nervous p r o s t r a t i o n , has f o r one o f i t s 
effects a m a r k e d decrease o f r e c e p t i v i t y . T h i n g s seen and 
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said and heard are f o r g o t t e n v e r y q u i c k l y — o f t e n i n a few 
days. E v e n the lowered v i t a l a c t i v i t y w h i c h we k n o w as 
grea t f a t igue , is character ized b y a d i m i n i s h e d retcntiveness 
o f impressions. W h e n we pass to t h a t flagging 
o f the c i r cu l a t i on w h i c h accompanies the decl ine o f l i f e , 
abundant evidence meets us. Gradua l l y as the vigour 
decreases there comes an inc reas ing f a i l u r e o f memory. 
The experiences o f a m o n t h ago, o r o f las t week, or o j 
yesterday, are n o t r e v i v a b l e ; a n d i n the c los ing stages of 
decay t h i n g s t h a t were l o o k e d at and sounds t h a t were heard 
b u t a f e w minu tes ago, are f o u n d to have l e f t no traces. 

There is reason to t h i n k tha t , i ndependen t ly o f the general 
c i r cu l a t i on , exal ta t ions and depressions o f the cerebral c i rcu­
l a t i o n , whe the r n o r m a l l y or a b n o r m a l l y p roduced , also affect 
the degree o f r e v i v a b i l i t y o f the fee l ings experienced. 

§ 101. All the circumstances under which an excitation 
o r i g i n a l l y occur red b e i n g supposed t h e same, the degree of 
r e v i v a b i l i t y o f the f e e l i n g t h a t was p roduced , varies w i t h the 
phys io log ica l condi t ions t h a t ex is t w h e n the r e v i v a l takes 
place or is a t t e m p t e d . O the r t h i n g s equal , a g i v e n past 
f ee l ing m a y be b r o u g h t i n t o consciousness v i v i d l y , f a in t l y , 
or n o t at a l l , a cco rd ing as the nervous centre concerned is or 
is n o t w e l l r epa i red a n d w e l l supp l i ed w i t h b l o o d at the 
m o m e n t the remembrance is suggested. T h e evidence 
assignable i n p r o o f o f t h i s p r o p o s i t i o n is m o s t l y entangled 
w i t h t ha t assigned i n p r o o f o f the l a s t ; b u t a suff ic iency of 
i t m a y be d isen tangled . 

I n t h a t state o f h i g h sp i r i t s w h i c h resul ts f r o m good 
n u t r i t i o n a n d raised c i r c u l a t i o n , i t is observable t b a t the 
memories are more d i s t i n c t t h a n usua l . Ideas rise up in 
abundance w i t h o u t e f f o r t . S i m i l a r l y , t h e vascular excite­
men t caused b y e m o t i o n , p r o v i d i n g i t does n o t reach tha t 
ex t reme p i t c h at w h i c h i t pros t ra tes t h e hear t , causes a 
rush o f unusua l ly v i v i d ideas—ideas so v i v i d t h a t t h e y are 
sometimes, as under g rea t fear, m i s t a k e n f o r rea l i t i e s . 
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H o w decreased r e v i v a b i l i t y o f fee l ings o r i g i n a l l y s t r o n g , 
goes a long w i t b enfeebled c i r c u l a t i o n , is e x e m p l i f i e d i n 

those exhausted b y l o n g illnesses. H i g h l y nervous sub­
jects , too , i n w h o m the ac t ion o f the hear t is g r e a t l y l o w e r e d , 
hab i tua l ly c o m p l a i n o f loss o f m e m o r y a n d i n a b i l i t y t o t h i n k 
—symptoms w h i c h d i m i n i s h as fas t as t h e n a t u r a l ra te of 
c i r cu la t ion is r ega ined . I t i s , however , i n o l d age 
tha t the r e l a t i o n be tween f a i l u r e o f c i r c u l a t i o n a n d decreased 
r e v i v a b i l i t y o f fee l ings w h i c h were e f f i c i e n t l y impressed, is 
mos t f a m i l i a r . T h e power t o r eca l l experiences received 
d u r i n g adu l t a n d d e c l i n i n g l i f e , w h e n the v i t a l energies were 
f l a g g i n g , is the first t o d isappear ; a n d p resen t ly experiences 
received d u r i n g ear ly l i f e , w h e n the v i t a l energies were h i g h , 

cease to be d i s t i n c t l y r ev ivab le . 
I t may be w e l l t o a d d t h a t va r ia t ions o f loca l c i r c u l a t i o n , 

as w e l l as o f general c i r c u l a t i o n , af fec t the a b i l i t y t o r e v i v e 
feel ings. The i l lus ions o f d e l i r i u m e x e m p l i f y the ex t reme 
vividness to w h i c h r e v i v e d fee l ings m a y rise w h e n the cere­

b r a l c i r cu la t ion is excessive; a n d the loss o f consciousness 
caused b y cerebral anaemia exempl i f ies the converse r e su l t . 

§ 102. Of course quality as well as quantity of blood is 
a fac tor , m o d i f v i n g a l ike the s t r e n g t h w i t h w h i c h an i m -

pression is re ta ined and the f a c i l i t y w i t h w h i c h i t can be 
recalled. The inf luence o f t h i s f ac to r has doubt less a share 
i n p r o d u c i n g some o f the effects above ascr ibed t o va r i a t ions 
o f c i r c u l a t i o n ; f o r q u a l i t y o f b l o o d gene ra l ly rises a n d fa l l s 
a long w i t h the v i g o u r o f i t s p r o p u l s i o n . A b n o r m a l devia­
t ions, however , show us t h a t q u a l i t y has i t s separate effects . 

W h e n the c i r cu l a t i on has been a r t i f i c i a l l y exa l t ed b y 
s t imulan t s , there i s an easy a n d r a p i d c u r r e n t o f t h o u g h t s , 
s h o w i n g i t se l f i n w h a t w e describe as unusua l b r i l l i a n c y . 
A n d w h e n the exa l ta t ion is p r o d u c e d b y ce r t a in d rugs , as 
o p i u m a n d hashish, the r e v i v e d impress ions o f t h i n g s seen 
and hea rd , approach i n v iv idness t o the o r i g i n a l impress ions . 

W e have another class o f examples i n insane people. 



238 THE INDUCTIONS OF PSYCHOLOGY. 

Tha t i n t h e m there has arisen some abno rma l q u a l i t y o f b lood, 
is n o w a genera l ly-received o p i n i o n ; a n d to t h i s abnormal 
q u a l i t y is ascribed tha t undue v iv idness o f the representat ive 
feelings w h i c h causes a confus ion o f t h e m w i t h presentat ive 

feel ings. 
These ex t reme cases wa r r an t us i n suppos ing t ha t there 

are m i n o r var ia t ions i n the r e v i v a b i l i t y o f fee l ings , accom­
p a n y i n g tbose m i n o r var ia t ions i n the q u a l i t y o f the blood 
w h i c h are caused b y differences i n the ac t iv i t ies o f the 
viscera a n d differences i n the supplies o f f o o d and oxygen. 

§ 103. The correspondence of these several a posteriori 
conclusions w i t h the a priori conclusions der ivable f r o m the 
data o f Psycho logy , m u s t be no t i ced . 

T h e f ac t t h a t fee l ings o f any order t e n d to exclude ideas 
o f the same order more t h a n t h e y do ideas o f other orders, 
is t o be expected i f p a r t i c u l a r bundles o f nerve-fibrea 
and g roups o f nerve-vesicles are the agents o f par t icular 
orders o f f e e l i n g s ; f o r , m a n i f e s t l y , w h e n the s t ructures con­
cerned are u n d e r g o i n g those molecu la r changes w h i c h have 
v i v i d fee l ings f o r t h e i r corre la t ives , o the r molecu la r changes, 
w h i c h have f a i n t f e e l i n g f o r t h e i r corre la t ives , m u s t be great ly 
obscured. M o r e o v e r , we m a y see w h y t h i s exc lus ion is more 
s t r i n g e n t a m o n g the un re l a t i ona l orders o f fee l ings thanamong 
the r e l a t iona l orders o f f e e l i n g s ; since, i n p r o p o r t i o n as an 
order o f fee l ings is r e la t iona l , i t m u s t have a complex nervous 
centre, a n d i n p r o p o r t i o n as a nervous cent re becomes 
complex , i t becomes easy f o r one p a r t o f i t t o be occu­
p ied i n one w a y w h i l e another p a r t o f i t is occupied i n 
another w a y . 

T b a t s t r o n g e n v i r o n i n g act ions generate fee l ings w h i c h 
are more d i s t i n c t l y r ev ivab le t h a n those genera ted b y weak 
e n v i r o n i n g act ions, is also a f ac t i n f e r ab l e f r o m phys io log ica l 
premises. F o r as s t r o n g e n v i r o n i n g act ions p roduce s t r o n g 
nervous discharges and g rea t amount s o f those cen t ra l 
molecular changes o f w h i c h fee l ings are t h e cor re la t ives , i t 
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is obvious t h a t t hey m u s t p roduce i n h i g h degrees those 
s t ruc tura l changes, whatever t h e y m a y be, t o w h i c h t h e 
r e v i v a b i l i t y o f the fee l ings is due. 

S imi l a r l y , i t f o l l o w s t h a t those exal ta t ions o f v i t a l a c t i v i t y 

wh ich fac i l i t a t e such s t r u c t u r a l changes, a n d a i d the r a p i d 
n u t r i t i o n w h i c h pe rpe tua l ly prepares the pa r t s f o r t h e m , 
must conduce to the revivability o f the fee l ings expe r i enced ; 
whi le depression o f the energies m u s t do the reverse . 



C H A P T E R V I . 

THE REVIVABILITY OP RELATIONS BETWEEN FEELINGS. 

§ 104. Much that was said in the last chapter in illustra­
t i o n o f the propos i t ions i t sets f o r t h , serves to i l l u s t r a t e the 
para l le l p ropos i t ions to be set f o r t h i n t h i s chapter . M i n d 
b e i n g composed o f fee l ings and re la t ions be tween feelings, 
and every m e n t a l act i n v o l v i n g b o t h k i n d s o f components , i t 
happens tha t , i n e x e m p l i f y i n g tbe r e v i v a b i l i t y o f feel ings as 
m o d i f i e d b y var ious condi t ions , there has been e x e m p l i f i e d 
also the r e v i v a b i l i t y o f re la t ions be tween fee l ings . 

Nevertheless , there r e m a i n to be enunc ia ted t r u t h s w h i c h 
i n the last chapter were b u t t a c i t l y i m p l i e d , a n d other t r u th s 
t h a t were n o t even r e m o t e l y i n d i c a t e d . F o r t h o u g h rev iva l 
o f a f e e l i n g involves r e v i v a l o f the re la t ions i n w h i c h i t was 
o r i g i n a l l y expe r i enced ; a n d t h o u g h r e v i v a l o f a c luster of 
feel ings , c o n s t i t u t i n g an o r d i n a r y idea, invo lves r e v i v a l o f a 
whole p lexus o f re la t ions i n w h i c h the fee l ings s tood t o one 
a n o t h e r ; there is n o t i n v o l v e d i n the r e c o g n i t i o n o f these 
facts , the f u r t h e r f ac t t h a t re la t ions m a y be i n g r ea t measure 
p a r t e d f r o m the r e l a t ed fee l ings a n d r e v i v e d b y themselves. 
Since qu i t e d i f f e r e n t pa i rs o f impress ions m a y s tand to 
one anotber i n tbe same r e l a t i o n o f co -ex i s t ence ; a n d since 
a sequence may h o l d toge the r impress ions n o w o f t h i s order 
a n d n o w o f t h a t ; and since differences the same i n degree 
m a y be presented here b y impress ions o f one species and 
here b y impressions o f a n o t h e r ; i t resul ts t h a t re la t ions o f 
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Co-existence, o f Sequence, a n d o f D i f f e r e n c e , come to bo 

separable f r o m p a r t i c u l a r pa i r s o f impress ions , a n d acqu i r e 
a gwasi-independence. T h e i r independence never becomes 
comple t e ; f o r a r e l a t i o n cannot be conceived w i t h o u t t w o 
related te rms . B u t b e i n g c o m m o n t o t e rms o f a l l orders , 
they come to be conceived apar t f r o m t e rms o f any p a r t i c u l a r 
order—can have t h e i r t e rms changed i n consciousness w i t h ­

out be ing themselves c h a n g e d ; a n d thus g a i n a k i n d o f 

r ev ivab i l i t y so fa r independent o f any p a r t i c u l a r t e rms , as 
to have an i l lus ive appearance o f b e i n g independen t o f a l l 

terms. 
W h a t we have here to do, t h e n , is t o consider the r e v i v a ­

b i l i t y o f relations as dissociated l i t t l e o r m u c h f r o m re la ted 
feelings. T h o u g h the several f o r m s o f t h o u g h t unde r w h i c h 
our feelings are presented a n d re-presented cannot ex i s t 
w i thou t some contents, ye t t h e i r contents m a y be i n g r ea t 
par t e x t r u d e d ; and we have to observe h o w these c o m ­
parat ively empty fo rms compor t themselves i n respect o f 
the i r revivabi l i t ies , as in f luenced b y psycho log ica l and phys io ­
logical condit ions. 

§ 105. Relations in general are more revivable than feel­
ings i n general. W h e t h e r i t be a c o m p o u n d r e l a t i o n o f Co­
existence, or a compound r e l a t i o n o f Sequence, o r a c o m ­
pound re la t ion o f Di f fe rence , we shal l f i n d t h a t the re la­
t i o n is more d i s t i nc t ly representable, and more e n d u r i n g i n 
memory, than are i t s te rms . 

N a t u r a l l y , th is t r u t h is the least conspicuous a m o n g the 
most re la t ional feel ings, since these b e i n g h i g h l y r ev ivab le , 
there is a comparat ively smal l m a r g i n f o r d i f ference be tween 
the i r r ev ivab i l i t y and t ha t o f the re la t ions be tween t h e m . 
S t i l l the difference may even here be perce ived . I f we 

reca l l a r oom f requented i n c h i l dhood , the r e l a t ive pos i ­
t ions o f the door, the w i n d o w s , the f i replace, arise i n 
consciousness ins tan t ly : we m a y o r m a y no t t h i n k of 

some o f the colours, b u t i f we do, i t is b y a subsequent 
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act . S i m i l a r l y w i t h the tac tua l ly-d isc losed co­
exis tent impressions w h i c h w e remember as a kn i fe -hand le . 
T h e combina t ion o f these c o n s t i t u t i n g the concept ion o f i t s 
shape, recurs more r ead i ly i n t h o u g h t t h a n does the par­
t i c u l a r i n t e n s i t y o f any one o f the pressures, o r t h a n does 
the pa r t i cu l a r f e e l i n g o f coldness. 

W i t h re la t ions o f sequence as e x h i b i t e d a m o n g the audi­
t o r y feel ings , t h i s cont ras t is more decided. T o beg in an 
a i r i n the r i g h t k e y , mos t persons find v e r y d i f f i c u l t : w i t h ­
ou t the help o f an i n s t r u m e n t , t he first no te i s o f t e n w r o n g 
b y a t h i r d or even a fifth. B u t the d u r a t i o n o f the first 
note is more nea r ly remembered . T h o u g h the t i m e at wh ich 
the a i r is t a k e n m a y d i f f e r somewhat f r o m the t i m e as 
o r i g i n a l l y heard, i t does n o t d i f f e r so m u c h as the p i t c h . 
I t is f u r t h e r observable, as s h o w i n g the same t h i n g , tha t 
w h i l e the r h y t h m o f a m e l o d y m a y be repeated i n t hough t 
w i t h grea t exactness, we cannot d e l i g h t ourselves b y recal l­
i n g w i t h the same exactness t h e r i c h t i m b r e o f the tones i n 
w h i c h we heard t h e m e l o d y rendered . 

W h e n w e descend t o the least r e l a t i o n a l fee l ings , the 
greater r e v i v a b i l i t y o f re la t ions t h a n o f t h e i r t e rms becomes 
v e r y mani fes t . W e remember f o r a l o n g t i m e w i t h accu­
racy the spot i n w h i c h a n acute p a i n was f e l t , t h o u g h the 
p a i n i t s e l f is n o t representable w i t h a n y t h i n g l i k e i t s o r i g i ­
n a l acuteness; and i f the p a i n was a t h r o b b i n g one, w e can 
reca l l i t s in te rva l s w i t h app rox ima te correctness. So, 
too , is i t w i t h the cen t ra l f ee l ings . T h e succession of 
ce r t a in s t r o n g emot ions passed t h r o u g h yes terday, is easier 
t o reca l l t h a n the emotions themselves. I t is t h e same w i t h 
the r e l a t i on o f each e m o t i o n t o i t s antecedents. T h e cir­
cumstances under w h i c h we were a n g r y m a y be reproduced 
i n consciousness i n s t a n t l y ; b u t the anger i t s e l f cannot be 
reproduced i n s t a n t l y . 

I t is w o r t h cons ide r ing w h e t h e r t h e p o s s i b i l i t y o f ex­
t ended a n d complex t h i n k i n g does n o t i n p a r t depend o n 
th i s greater r e v i v a b i l i t y o f re la t ions t h a n o f t h e i r t e r m s . 
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W e hab i tua l ly pass i n t h o u g h t f r o m concept t o concept , 
b r i e f ly r e c o g n i z i n g the essentials o f each—the essential 
relations o f i t s elements to one another a n d to o the r t h i n g s . 
I f the feel ings between w h i c h a l l these re la t ions e x i s t 
arose i n consciousness w i t h as m u c h promptness a n d v i v i d ­
ness, consciousness w o u l d be so encumbered w i t h mate r ia l s 

tha t invo lved processes o f reasoning w o u l d be g r e a t l y i m ­

peded, i f no t prevented. 

§ 103. As different orders of feelings are more or less 
relat ional , so, too, i n a sense, d i f f e r e n t orders o f re la t ions aro 
more or less re la t ional . F o r j u s t as some k i n d s o f f ee l ings 
are more capable o f en te r ing i n t o re la t ions w i t h one another 
than other k i n d s are, so some k i n d s o f re la t ions are more 
capable o f en te r ing i n t o re la t ions w i t h one another t h a n 
other k inds are. U n d e r s t a n d i n g the express ion i n t h i s 
sense, we may say t ha t the mos t r e l a t iona l o f re la t ions aro 

those o f Co-existence. Co-existences m a y be t r e b l y com­
pounded, and are, indeed, t r e b l y compounded i n mos t acts 
o f t h o u g h t : impressions are presented a n d represented i n 
those t r i p l e re la t ions o f p o s i t i o n i n v o l v e d i n the concept ion 
of place. Sequences are m u c h less r e l a t i o n a l ; f o r t h e y can 
enter i n t o r e l a t ion w i t h one another n o t i n three d i rec t ions 

a t once, b u t o n l y i n one d i r ec t ion . Successive in te rva l s o f 
t i m e s tand re la ted to one another as greater , or less, o r 
e q u a l ; and i n the beats and bars o f music , these re la t ions o f 
equa l i ty and difference i n por t ions o f t i m e are themselves 
compounded i n t o o ther re la t ions—rela t ions , however , w h i c h 
are essentially serial . T h e least r e l a t iona l o f re la t ions are 
the p r i m a r y ones—those o f D i f f e r e n c e ; f o r t h o u g h these enter 
i n t o relations w i t h one another whenever w e contempla te 
t w o differences as equal, or more o r less unequa l , i n degree, 
ye t (unless i t be i n the h ighe r d iv is ions o f Ma themat i c s ) t hey 
do n o t enter in to relations more c o m p o u n d t h a n these. 

Th i s descr ip t ion of the several classes o f re la t ions as 
more o r less re la t ional , is i n t r o d u c t o r y t o the f ac t here t o 
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be set d o w n , t b a t j u s t as tbe most r e l a t i ona l o f feelings 
are tbe mos t r ev ivab le , so, too , are tbe mos t re la t iona l of 
relat ions tbe mos t r ev ivab le . Eo la t ions o f Co-existence, 
whe ther we t ake any p a r t i c u l a r p lexus o f t h e m consti­
t u t i n g the pe rcep t ion o f a f o r m , o r whe the r we take the 
aggregate o f t h e m c o n s t i t u t i n g the consciousness o f Space, 
have a r e v i v a b i l i t y f a r exceeding t h a t o f a l l o ther relations. 
"We t h i n k o f distances, o f d i rec t ions , o f sizes, o f shapes, of 
ar rangements a m o n g objects , w i t b l i t t l e o r no e f for t and 

w i t h g rea t clearness; and these var iously-compounded 
re la t ions we conceive as f r a m e w o r k s w h i c h w e can imagine 
to be occupied b y o ther objec ts , or t o be unoccupied. 
The r e v i v a b i l i t y o f re la t ions o f Co-existence is , indeed, so 
ex t r eme tha t t h e y cannot be w h o l l y suppressed—an assem­
blage o f t h e m greater or less i n ex t en t , p a r t l y occupied 
a n d p a r t l y unoccupied , f o r m s an inex t ingu i shab le element 
o f consciousness. 

Rela t ions o f Sequence, less r e l a t i ona l t h a n those o f Co­
existence, are less r ev ivab le . T h o u g h i t is t r u e that , as 
o rganized i n t o the abst ract concep t ion o f T i m e , relations of 
Sequence can no more be w h o l l y exc luded f r o m conscious­
ness t h a n those o f Co-existence, ye t , as t hus abstracted, they 
do n o t f o r m so d o m i n a n t an e lement o f consciousness: the 
i n t e g r a t e d aggregate o f space-relations h a b i t u a l l y present i n 
t h o u g h t , is m u c h l a rge r a n d m u c h clearer t h a n the in teg­
r a t ed aggregate o f t ime- re la t ions . I t is observable, too, 
t ha t pa r t i cu l a r space-relations are m o r e c lea r ly a n d correct ly 
representable t h a n p a r t i c u l a r t ime- re la t ions . W e can mark 
ou t w i t h greater accuracy the l e n g t h o f an i n c h o r o f a foot , 
t h a n we can assign the l e n g t h o f an i n t e r v a l as b e i n g one 
minu t e or as b e i n g t e n minu te s . 

S imple re la t ions o f D i f f e r ence (those be tween feelings) 
are ne i the r so r e a d i l y n o r so accura te ly r ev ivab l e as relat ions 
of D i f f e rence be tween co-existences or be tween sequences, 
nor as the re la t ions o f Co-existence a n d Sequence t hem­
selves. W e can be t t e r r emember the p r o p o r t i o n between 
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two l eng ths w h i c h w e observed s imul taneous ly , a n d can 
more t r u l y reproduce i n t h o u g h t the r a t i o be tween t h e 
rhy thms o f movements i n a machine , t h a n we can reca l l t he 

degree o f contras t be tween t w o l i g h t s we saw or t w o w e i g h t s 
we l i f t e d ; a n d where the differences are be tween the un re -
lat ional fee l ings , as tastes, a n d smells , a n d v iscera l sensa­

tions, we can reca l l t h e m b u t vague ly . 

§ 107. As presented feelings hinder the representation of 

other feelings, so do presented re la t ions h i n d e r the represent­
at ion o f other r e l a t i o n s ; b u t t h e y do t h i s i n a smal ler 
degree. I t is w i t h re la t ions , too , as w i t h f ee l ings , t h a t the 
antagonism o f the presented to the represented is more m a n i ­
fest between those o f the same order t h a n be tween those o f 
different orders. O m i t t i n g superf luous i l l u s t r a t i ons , w e w i l l 

note a f ew d i s t inc t ive t r a i t s o n l y . 
A m o n g the most re la t iona l re la t ions , as a m o n g t h e m o s t 

relat ional feelings, the present impedes remembrance o f the 
past i n the smallest degree ; a n d a m o n g these, too , w e find 
presented relations i n t e r f e r i n g i n the smallest degree w i t h 
the representation o f re la t ions o f the same order . Y i s u a l 
relations, no ma t t e r how v i v i d l y impressed, never abso lu te ly 

exclude f r o m consciousness o the r v i sua l re la t ions o f w h i c h 
we choose to t h i n k . W e saw t h a t a v e r y intense v i sua l f ee l ­
i n g t empora r i ly prevents us f r o m c a l l i n g t o m i n d another 
v isua l fee l ing • b u t t h o u g h i t is imposs ib le t o gaze a t t he sun 
and t h i n k o f green, i t is qu i te possible t o gaze a t t h e sun 
and t h i n k o f a square. S i m i l a r l y , a t r i a l w i l l show t h a t i f 
whi le con templa t ing any scene we t h i n k o f some o ther scene, 
we recal l the d i s t r i b u t i o n o f i t s pa r t s more r e a d i l y t h a n we 
recal l i t s colours. 

Relations o f Sequence, m u c h less r e l a t i o n a l as t h e y are, 

show us a greater in terference o f tbe present w i t h r e m e m ­
brance o f the past. T h o u g h w h i l e l o o k i n g a t one shape 
we can easily t h i n k o f another qu i t e u n l i k e i t , w e cannot , 
w i t h o u t d i f f i c u l t y , i f at a l l , ca l l t o m i n d a r h y t h m i c a l com-
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b i n a t i o n o f in te rva l s w h o l l y d i f f e r e n t f r o m another to which 
we are l i s t e n i n g — c a n n o t b r i n g i n t o consciousness the move-
m e n t o f a me lody i n f - t i m e w h i l e l i s t e n i n g t o a melody in 
c o m m o n t i m e . W h e n the r h y t h m w e hear is v e r y simple, 
as the splash o f oars w h i l e r o w i n g , i t i s , indeed, possible to 
t h i n k o f some complex r h y t h m disagree ing w i t h i t en t i r e ly ; 
b u t on ly the d i sc ip l ined mus ic i an can a t t e n d at once to ideal 
a n d rea l r h y t h m s tha t are b o t h complex a n d qu i t e u n l i k e one 
another. 

I t is obvious t b a t presented re la t ions o f Dif ference be­
tween s imple fee l ings , s tand v e r y m u c h more i n the way of 
represented re la t ions o f D i f f e rence be tween s imple feelings 
—especial ly where the differences are be tween feelings of 
the same order . 

§ 108. A kindred truth to be here noticed (the counter­
p a r t t o w h i c h shou ld have been no t i ced w h e n deal ing wi th 
the r e v i v a b i l i t y o f fee l ings) is t h a t the representat ion of 
any re la t ions is h inde red b y the presence i n consciousness 
o f o ther represented r e l a t i o n s ; a n d t ha t t h e h indrance , while 
c i the r g rea t or insuperable i f t he t w o sets o f relations 
are o f the same order , is compara t ive ly smal l i f t hey are of 
d i f f e r e n t orders . 

The mos t r e l a t i ona l o f re la t ions m a y bo superposed i n 
t h o u g h t , one set u p o n another : w e can i m a g i n e the out­
l ines o f a face, a n d t h e n , w i t h o u t l o s i n g consciousness of 
i t , m a y i m a g i n e a geome t r i ca l figuro descr ibed over the 
same v i sua l area. W e cannot , however , dea l s i m i l a r l y w i t h 
u n l i k e sets o f sequences. T h e r h y t h m o f some tune wh ich 
has t a k e n possession o f us, a n d o f w h i c h w e v a i n l y t r y to 
r i d ourselves b y t h i n k i n g o f o ther t h i n g s , m a y be effectual ly 
expe l l ed b y rehears ing i n t h o u g h t another t u n e . 

B u t w h e n the re la t ions are o f d i f f e r e n t orders , t h e i r re­
presentat ions have b u t l i t t l e p o w e r o f m u t u a l exc lus ion . 
W e see t h i s i n the case j u s t r e f e r r e d t o ; f o r t h e t u n e tha t 
pesters us keeps r u n n i n g o n t h r o u g h consciousness wh i l e 
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we are t h i n k i n g o f places, or act ions, o r ma t t e r s o f business. 
Hence , t oo , resu l t s t h e f r e q u e n t f a i l u r e o f the rece ip t f o r 
o b t a i n i n g sleep w h e n e x c i t e d — t h a t o f c o u n t i n g ; f o r a f t e r 
a shor t t i m e t h e c o u n t i n g becomes a lmos t au tomat ic , a n d 
is c a r r i ed o n w h i l e consciousness is s t i l l ch i e f ly occupied b y 
the e x c i t i n g t h o u g h t s . 

§ 109. From the mental conditions that affect the re­
v i v a b i l i t y o f r e l a t ions , w e pass n o w to the phys i ca l c o n d i ­
t i ons t h a t a f fec t t h e i r r e v i v a b i l i t y . A s m i g h t be expected, 
those w h i c h h o l d w i t h fee l ings h o l d also w i t h the re la t ions 
be tween fee l ings . I t is needless t o t race o u t t h e i r i n ­
fluences as f u l l y as be fo re . A s ing le i l l u s t r a t i o n o f each 
w i l l suf f ice . 

P r o o f t h a t r e l a t ions establ ished i n consciousness a t a 
t i m e w h e n the nervous centres are w o r n b y l o n g - c o n t i n u e d 
ac t ion , have a compara t i ve ly sma l l r e v i v a b i l i t y , is f u r n i s h e d 
b y the f a m i l i a r experience t h a t k n o w l e d g e acqu i red b y 
" c r a m m i n g " is soon los t . T h a t re la t ions i m ­
pressed w h e n the c i r c u l a t i o n is v i g o r o u s are more r e ­
v ivab l e t h a n those impressed w h e n the c i r c u l a t i o n is 
feeble, w e see i n the decay ing r e c e p t i v i t y o f age. D u r ­
i n g y o u t h a n d ea r ly manhood , i t is easy to reca l l t he 
var ious events o n each o f the successive days r ecen t ly 
passed, a n d there is never any d o u b t w h a t is the day 
o f t h e m o n t h ; b u t as l i f e advances a n d the hear t ' s 
a c t i o n flags, these re la t ions o f recent t imes a n d actions 
q u i c k l y fade . S i m i l a r l y , re la t ions impressed w h e n 
the c i r c u l a t i o n was s t r o n g a n d t h a t were once easily r eca l l ­
able, become d i f f i c u l t t o r e c a l l w h e n t h e c i r cu l a t i on has been 
rendered a b n o r m a l l y feeble . T h u s , i t is a c o m m o n s y m p t o m 
w i t h nervous subjects t o m a k e mis takes i n spe l l ing qui te 
s imple words ; a n d m states of ex t reme p ros t r a t i on such 
persons, as w e l l as those g r e a t l y reduced b y i l lness, f o rge t 

where t h e y are, a n d even w h o t h e y are. 
Q u a l i t y , as w e l l as q u a n t i t y , o f b l o o d has an influence, 
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A fac t before r e f e r r ed t o as i l l u s t r a t i n g tbe re la t iv i ty 
o f re la t ions , may here be aga in named as i l l u s t r a t i ng 
the var ia t ions o f t he i r r e v i v a b i l i t y thus caused—the fact, 
namely , t ha t o p i u m produces in t ens i f i ed and exaggerated 
representations o f spaces a n d t imes. 

§ 110. On comparing these subjective truths with the ob­
jec t ive t r u t h s presented b y the nervous system, we may trace, 
as i n o ther cases, a genera l c o n g r u i t y . 

T h a t re la t ions o f any order , presented o r represented, 
g rea t ly h inde r , o r w h o l l y p revent , t he representa t ion o f rela­
t ions o f the same order , b u t h inde r m u c h less, or scarcely at 
a l l , t he representa t ion o f re la t ions o f o ther orders, m i g h t be 
i n f e r r e d f r o m the data w i t h w h i c h w e set ou t . I f , th rough 
a p lexus o f nerve-f ibres , there is p ropaga ted the part icular 
set o f nervous discharges w h i c h answers phys i ca l ly to what 
is psychica l ly a ce r t a in set o f perce ived o r conceived rela­
t ions, an obstacle is t h e r e b y p u t t o t h e s imultaneous propa­
ga t i on t h r o u g h t h e m o f a d i f f e r e n t set o f nervous discharges 
answer ing to a d i f f e r e n t set o f conceived re la t ions . B u t a 
separate p lexus o f nerve- f ibres , t h e discharges th rough 
w h i c h answer to re la t ions o f anotber order , m a y be s imul­
taneously exc i t ed w i t h o u t p r o d u c i n g t h e same confusion, 
a n d m a y y i e l d t o consciousness i t s par t ia l ly- independent 
t r a i n o f ideas—par t i a l ly - independen t w e m u s t say, because 
the actions o f the t w o plexuses h a v i n g t o be co-ordinated at 
some c o m m o n centre ( for o therwise the cor responding ideas 
w o u l d n o t be long t o one consciousness) there mus t always 
resul t some in te r fe rence . 

T h a t the r e v i v a b i l i t y o f re la t ions varies w i t h the state of 
repai r o f t h e nervous centres a n d t h e s u p p l y o f b lood to 
t h e m , is also a f ac t h a r m o n i z i n g w i t h p h y s i o l o g i c a l inference. 
F o r be i t h i g h repai r , o r m u c h b l o o d , o r special qua l i t y of 
b lood , i t is clear t h a t whatever conduces t o a p o w e r f u l 
nervous discharge t h r o u g h any p l exus o f ne rve- f ib res , the 
phys ica l changes i n w h i c h answer t o the psych ica l changes 
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k n o w n as c e r t a i n re la t ions , m u s t cause a cor responding 
v iv idness o f t h e r e l a t i o n s — m u s t a l i ke g i v e grea t clearness 
to the consciousness o f t h e m o r e f a m i l i a r re la t ions o f t h e 
c lus ter , a n d b r i n g i n t o consciousness those r emo te r a n d less 
f r e q u e n t l y - r e p e a t e d r e l a t ions o f t h e c luster w h i c h , w i t h 

feebler ne rvous discharges, w o u l d n o t come i n t o conscious­

ness a t a l L 



C H A P T E R V I I . 

THE ASSOCIABILITY OF FEELINGS. 

§ 111. In preceding chapters, a good deal has been said 
b y i m p l i c a t i o n about the phenomena usua l ly t rea ted under 
the head o f Assoc ia t ion . W h e n t r a c i n g ou t the composi­
t i o n o f M i n d , we saw tha t fee l ings cohere i n u n l i k e degrees 
i n d i f f e r en t t rac ts o f consciousness; a n d w h a t were there 
descr ibed as cohesions m a y be o therwise described as asso­
ciat ions. M o r e recen t ly , too , i n the chapter o n the Reviva­
b i l i t y o f Feel ings , m u c h was t a c i t l y asserted respect ing the 
Assoc i ab i l i t y o f Fee l ings ; since, o ther t h i n g s equal, reviva­

b i l i t y varies as associabi l i ty . 
The t r u t h s thus observed f r o m p o i n t s o f v i ew already 

passed, we m u s t nevertheless here b r i e f l y glance at afresh 
f r o m a more advanced p o i n t o f v i e w , before we go on to 
consider ce r ta in f u r t h e r t r u t h s covered b y the t i t l e o f this 

chapter. 

§ 112. We divided feelings into the central, commonly 
cal led emotions, and the pe r iphe ra l , c o m m o n l y cal led sensa­
t ions ; w h i c h last w e r e - d i v i d e d i n t o those in t e rna l ly 
i n i t i a t e d , w h i c h we m a y conven ien t ly ca l l ento-per ipheral , 
and those e x t e r n a l l y i n i t i a t e d , or ep i -pe r iphera l . O f these 
three grea t g roups o f fee l ings t h e first are e x t r e m e l y unre -
l a t i o n a l ; the second are somewhat m o r e r e l a t i o n a l ; a n d the 
t h i r d are r e l a t iona l i n a compara t ive ly h i g h degree. Be-
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g i n n i n g w i t h t h e cen t r a l o r least r e l a t iona l fee l ings , w h i c h 

have no l i m i t a t i o n s i n space a n d are b u t v a g u e l y b o u n d e d 
i n t i m e , we f o u n d t h a t , pass ing t h r o u g h the en to -pe r i -

phera l t o t h e ep i -pe r iphe ra l , w e come to fee l ings m o r e a n d 

more d e f i n i t e l y l i m i t e d b y one another i n space, or t i m e , or 
b o t h : t h e sharpest l i m i t a t i o n s b e i n g a m o n g the fee l ings 
tha t are ep i -pe r iphera l i n the h ighes t degree. A n d a l o n g 
w i t h th i s inc reas ing defini teness o f m u t u a l l imi ta - t ion we saw 
tha t there goes an increas ing t endency t o m u t u a l cohesion. 

T h i s , t hen , represents the o rder o f associabi l i ty o f the 
fee l ings . The r e l a t i ona l are the m u t u a l l y - l i m i t e d , w h i c h are 
the mu tua l ly - cohe ren t , w h i c h are t h e associable. Fee l ings 
o f t he cen t r a l or o f the en to -pe r iphe ra l k i n d s w h i c h have 
been exper ienced t oge the r or i n succession, e i ther do n o t 
recal l one another i n t o consciousness a t a l l o r do i t b u t 
feebly a f t e r m a n y r e p e t i t i o n s ; w h i l e fee l ings o f the ep i -pe r i ­
phera l k i n d w h i c h occur toge the r or i n succession b u t a f ew 
t imes, become l i n k e d i n such a way t h a t the v i v i d o r the f a i n t 
f o r m o f one arouses t h e f a i n t f o r m s o f t h e res t .* I n d e e d 
a m o n g the a u d i t o r y a n d v i s u a l fee l ings , s ingle presentat ions 
i n serial or s imul taneous g roups cause such connexions , t h a t 
one member o f a g r o u p b e i n g a f t e rwards presented or repre­
sented, representat ions o f the o ther members f o l l o w i t , o f t e n 
w i t h f e w or no omissions. 

M a n i f e s t l y , associabi l i ty a n d r e v i v a b i l i t y go t o g e t h e r ; 
since, o n the one hand , we k n o w feel ings to be associable o n l y 
b y the p r o v e d a b i l i t y o f one to r ev ive another , and since, o n 
the o ther hand , the r e v i v a l o f any f e e l i n g is e f fec ted o n l y 
t h r o u g h the i n t e r m e d i a t i o n o f some f e e l i n g o r f ee l ings 

* Though a vivid or faint antecedent feeling usually brings into con­
sciousness as its consequent only a faint feeling, yet i t is not true, as com­
monly supposed, that the consequent is never a vivid feeling. Ideas do, in 
some cases, arouse sensations. Several instances occur in my own experi­
ence. I cannot think of seeing a slate rubbed with a dry sponge without 
there running through me the same cold thr i l l that actually seeing i t pro. 
duces. 

12 
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w i t h w h i c h i t is associated. Hence the condi t ions that 
f avour r e v i v a b i l i t y ar6 those w h i c h f avour associability. 
These, b o t h psychologica l a n d phys io log ica l , h a v i n g been 
enumerated i n tbe last chapter, may be passed over . 

§ 113. There remains to be here considered the ultimate 
law to w h i c h the association o f fee l ings con fo rms . Leaving 
ou t a l l the var iab le concomitants o f any s imple association, 
there are t w o constant elements d i r e c t l y presented b y i t — 
the fee l ings and the re la t ions be tween t h e m ; and two con­
stant elements i n d i r e c t l y i m p l i e d b y i t—prev ious ly -expe r i ­
enced s imi l a r fee l ings a n d prev ious ly-exper ienced similar 
re la t ions . Hence , respec t ing the s t ruc tu re o f the entire 
cluster, there arises the q u e s t i o n — W h i c h ar6 the p r i m a r y or 
o r i g i n a l connexions and w h i c h are the secondary or deriva­
t i v e connexions ? F o r , t o use a symbol i c i l l u s t r a t i o n , i t may 

a b 
happen t ha t i n the coherent c lus ter | | the elements a, hy 

c-d, 
apparen t ly h e l d toge ther b y some bond,are n o t themselves 
connected at a l l , b u t are k e p t i n j u x t a p o s i t i o n b y the l inks 
w h i c h h o l d t h e m respect ively t o the coup led elements c-d. 
L e t us state the m a t t e r more spec i f ica l ly . 

T h e consciousness o f t w o fee l ings presented together, or 
one j u s t a f t e r the o ther , impl i e s , first, t h e consciousness of 
each f e e l i n g as such or such—impl i e s r e c o g n i t i o n o f i t as 
l i k e , i n some or a l l o f i t s characters, t o a f e e l i n g previously 
experienced. E v e n where one o f the t w o fee l ings (say the 
taste o f a new w i n e or o f a n e w d r u g ) is unexperienced, i t 
is s t i l l ass imila ted t o some genus o f f ee l ings—is k n o w n asi 
Bweet, or b i t t e r , or sour. T h e consciousness f u r t h e r i n ­
cludes t w o re la t ions be tween the f e e l i n g s — t h e i r r e l a t ion of 
difference, a n d t h e i r r e l a t i o n o f co-existence o r o f sequence; 
a n d tbe k n o w i n g each o f these re la t ions as such or such 
impl ies past l i k e re la t ions t o w h i c h i t is ass imi la ted . N o w 
the ques t ion t o be asked is , w h e t h e r t h e association estab­
l i shed be tween the t w o fee l ings resul ts i m m e d i a t e l y f r o m 
the cohesion o f the one to the o ther , o r resu l t s media te ly 
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f r o m the cohesion o f each f e e l i n g a n d each r e l a t i o n be­
tween t h e m , t o t h e i r respect ive s imi la r s i n exper ience . 
The usual suppos i t i on is t h a t the cohesion i s i m m e d i a t e ; 
b u t we sha l l find g o o d reason f o r c o n c l u d i n g t h a t i t is 
mediate. T h e i n q u i r y i s d i v i s i b l e i n t o t w o i n q u i r i e s — h o w 
the feel ings , past a n d present , c o m p o r t themselves t owards 
one another, a n d h o w t h e i r re la t ions , past a n d present , 
compor t themselves t owards one another . These m u s t be 
dealt w i t h apart , t h o u g h some inconvenience a t tends the 
separation o f t h e m ; f o r ne i t he r can be f u l l y answered w i t h ­
ou t b o t h b e i n g answered. S u c h l a rge gaps as the i n s t r u c t e d 
reader perceives i n t h i s chapter o n t h e A s s o c i a b i l i t y o f Fee l ­
ings , he w i l l find filled up i n the n e x t chapter o n the Assoc i ­
a b i l i t y o f the Rela t ions between Fee l i ngs . 

This premised, l e t us consider i n w h a t w a y fee l ings , rea l 
and ideal , behave w h e n separated, so f a r as m a y be, f r o m 
par t icular re lat ions. 

§ 114. Members of the three great groups of feelings 
severally associate themselves p r i m a r i l y w i t h members o f 
the i r o w n g r o u p . O f the c e n t r a l f ee l ings , or emot ions , t h i s 
p ropos i t ion is less m a n i f e s t l y t r u e t h a n o f the rest , f o r t h e 
suff ic ient reason t ha t t h e y are the least r e l a t i o n a l o f f e e l ­
ings : coher ing b u t l i t t l e w i t h f ee l ings o f any k i n d s , t h e 
differences i n t h e i r cohesive tendencies are the least de­
c ided. S t i l l , i t is observable t h a t a c e n t r a l f e e l i n g w h e n 
i t arises, is k n o w n as b e l o n g i n g t o t h e class w e ca l l emo­
t ions, and n o t t o the class w e ca l l sensations. P e r i p h e r a l 
feel ings b e i n g a l l local ized, v a g u e l y i f n o t d e f i n i t e l y , these 
cent ra l fee l ings , n o t b e i n g local ized, are i n t h i s respect 
an t i t he t i ca l t o t h e m ; a n d each, i n t h e ac t o f r e c o g n i t i o n , 
aggregates w i t h the class o f un loca l izab le f ee l ings , ins tead 
o f w i t h the class o f local izable f ee l ings . I t is t r u e t h a t i n 
consequence o f the dis turbances o f ce r t a in v iscera w h i c h 
p o w e r f u l emotions produce , t h e en to -pe r iphe ra l fee l ings 

thence r e s u l t i n g , are, i n c o m m o n speech, p a r t i a l l y confounded 
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w i t h the cent ra l f ee l ings ; b u t t h o u g h the sensation due to 
d i s tu rbed ac t ion o f the hear t is o f t e n me taphor ica l ly iden­
t i f i e d w i t h the emot ion causing the d is turbance, ye t every 
one rea l ly dis t inguishes between t b e consequence and tho 
cause, and classes the cause apar t . W h e n we 
pass to the en to-per iphera l fee l ings i t is a t once obvious 
t h a t each, i n the in s t an t o f presenta t ion , is k n o w n as 
i n i t i a t e d w i t h i n the body . B e i t one o f the least localizable 
o f these feel ings , such as hunger , or be i t a more localizable 
one, such as a p a i n i n the bowels , or be i t one localizable 
w i t h compara t ive defini teness, as an ache i n the finger, i t is, 
as h a v i n g a place more o r less b o u n d e d w i t h i n the bodi ly 
f r a m e w o r k , at once separated i n consciousness f r o m the 
cen t ra l fee l ings on the one h a n d a n d f r o m the epi-peripheral 
feel ings o n the o ther . The o n l y cases where th i s associa­
t i o n is i n d e f i n i t e , are cases where t h e f e e l i n g is in i t ia ted 
near the d iv i s ion be tween tbe t w o k i n d s o f per iphera l feel­
i n g s ; as w h e n an i t c h i n g j u s t be low the surface is con­
founded w i t h a t i c k l i n g u p o n the surface, or as where the 
sensation o f heat due to sub-cutaneous congest ion is undis­
t i n g u i s h e d f r o m the sensation o f heat due to adjacent hot 
ma t t e r . T h e ep i -pe r iphe ra l fee l ings show us this 
ins tan t i n t e g r a t i o n o f each w i t h i t s class, even more con­
spicuously. T h e sensat ion p r o d u c e d b y a b l o w , b y some­
t h i n g grasped, b y an odour , b y a flash, o r b y a sonorous 
v i b r a t i o n , cannot arise i n consciousness w i t h o u t being 
g r o u p e d w i t h the genera l assemblage o f sensations in i t i a ted 
a t t be surface a n d ascr ibed to ob jec t ive act ions . The asso­
c ia t ion is n o t a m a t t e r i n t o w h i c h t h o u g h t or w i l l enters: 
i t is ins tantaneous a n d absolute. 

A f u r t h e r f a c t o f k i n d r e d m e a n i n g m a y n o w be noted. 
Each f e e l i n g as i t arises associates i t s e l f i n s t a n t l y n o t w i t h 
i t s class on ly , b u t also w i t h i t s sub-class. T h e central 
fee l ings are b u t i n d e f i n i t e l y d i v i s i b l e i n t o sub-classes; and 
hence a m o n g t h e m there is b u t l i t t l e m a n i f e s t a t i o n o f this 
t r u t h . W e m a y pass over t h e m , T h e ento-peri-
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phe ra l fee l ings i l l u s t r a t e t h i s sub-c lass i f ica t ion a n d cohesion 

qu i t e c l ea r ly . O n t h r u s t i n g i t s e l f i n t o consciousness, one 
o f these, w h i l e k n o w n as o r i g i n a t i n g w i t h i n the b o d y , is a t 

the same t i m e k n o w n as a c r a v i n g , o r as a p a i n , or as a m u s ­
cular s t r a i n : i t f a l l s i n t o i t s secondary g r o u p w h i l e f a l l i n g 
i n t o i t s p r i m a r y g r o u p . S i m i l a r l y w i t h the e p i -
pe r iphe ra l fee l ings . A co lour t h e m o m e n t i t is perceived, 
n o t o n l y i r r e s i s t i b l y aggregates w i t h t h e class o f fee l ings 
t h a t o r i g i n a t e o n the outer surface a n d i m p l y outer s t i m u l i , 
b u t also w i t h the sub-class o f v i s u a l sensations, a n d cannot 
be fo r ced i n t o any o the r sub-class. W h i l e b e i n g recog­
nized , a sound fa l l s s imul taneous ly i n t o the genera l assem­

blage o f f ee l ings d e r i v e d f r o m the senses w h i c h ho ld 
converse w i t h t h e e x t e r n a l w o r l d , a n d also i n t o the more 
special assemblage o f fee l ings d i s t i ngu i shed as a u d i t o r y ; 
and no e f f o r t w i l l separate i t f r o m t h i s special assemblage. 
A n d t o say t h a t a smel l cannot be t h o u g h t o f as a co lour 
or a sound, is t o say t h a t i t associates i t s e l f i n d i s s o l u b l y 
w i t h p rev ious ly -exper ienced smells . 

A sub-sub-classif icat ion o f l i k e na tu re is no less i n ­
stantaneous. T h i s is t raceable to a considerable ex t en t 
a m o n g t h e fee l ings exc i t ed w i t h i n the b o d y : h u n g e r is at 
once k n o w n as h u n g e r a n d n o t as t h i r s t ; an acute p a i n 
coheres i n t h o u g h t w i t h acute pains, a n d n o t w i t h w h a t we 
d i s t i n g u i s h as aches. B u t i t is a m o n g the fee l ings y i e l d e d 
b y the* special-sense organs t h a t the sub-sub-classing is 
mos t conspicuous. W h e n we l o o k a t the sky , w e t h i n k o f 
i t s colour as a f e e l i n g o f ex te rna l o r i g i n , as b e l o n g i n g to 

the sub -d iv i s ion o f e x t e r n a l l y - o r i g i n a t e d fee l ings cal led 
v i sua l , and also as b e l o n g i n g t o t h e g r o u p o f these ca l led 
blues : i t does no t suggest reds or ye l lows , a n d refuses to 
un i t e w i t h t h e m i n consciousness. A mouse's squeak as­
s imi la tes i t s e l f i n t h o u g h t w i t h sounds o f h i g h p i t c h , and 
n o t w i t h sounds l i k e the b e l l o w i n g o f a b u l l . T h e taste o f 
honey aggregates w i t h sweet tastes i n genera l , o f w h i c h i t is 

one—not w i t h such tastes as those o f qu in ine , or o f castor o i l . 



256 THE INDUCTIONS OP PSYCHOLOGY. 

There is a s t i l l greater specia l i ty o f these associations; 
as where b r i g h t colours o f each k i n d connect themselves 
i n t h o u g h t w i t h b r i g h t colours o f the same k i n d and not 
w i t b d u l l ones, or as where l o u d sounds o f any p i t c h sug­
gest o ther loud sounds o f t h a t p i t c h a n d n o t f a i n t ones. 
B u t w i t h o u t f u r t h e r instances the reader w i l l see tha t the 
l a w holds d o w n to the minu te s t sub-divis ions o f k i n d and 
q u a l i t y . 

§ 115. What is the most general statement of these 
facts ? I t is t h a t be there or be there n o t any other 
k i n d o f association, the p r i m a r y a n d essential association is 
be tween each f e e l i n g a n d the class, order , genus, species, 
a n d v a r i e t y , o f p r eced ing fee l ings l i k e i t se l f . 

T h i s association is au toma t i c—is n o t an act o f thought 
t h a t m a y or m a y n o t t ake place, b u t cons t i tu tes the very 
r e c o g n i t i o n o f each f e e l i n g . A f e e l i n g cannot f o r m an 
element o f M i n d at a l l , save o n c o n d i t i o n o f b e i n g associated 
w i t h predecessors more or less the same i n na ture . I n the 
process o f t h i s au tomat ic association each f e e l i n g coheres 
i n s t a n t l y w i t b the grea t g r o u p to w h i c h i t be longs ; i n ­
s t an t ly , too , w i t h i t s sub -g roup w i t h i n t h i s ; and, among the 
re la t iona l fee l ings , goes p r a c t i c a l l y a t t he same t i m e into 
i t s sub-sub-group . T h e au tomat ic character o f the process 
is q u a l i f i e d o n l y w h e n w e come t o t h e smallest groups, 
i t s association w i t h one or o ther o f w h i c h m a y occupy an 
appreciable i n t e r v a l . T h u s , the sensation o f r e d passes i n a 
m o m e n t t o i t s class as ep i -pe r iphe ra l , i n t h e same moment 
to i t s order as v i sua l , a n d w i t h equal r a p i d i t y t o the 
genus o f colours d i s t i ngu i shed as r e d s ; b u t i t fa l l s in to 
the species k n o w n as scarlet or t h a t k n o w n as c r imson less 
p r o m p t l y , and i t is a m a t t e r o f de l i be r a t i on a n d unce r t a in ty 
whe the r we t h i n k o f i t as l i k e the scarlet o f a soldier 's coat 
or l i k e t h a t o f a p o p p y — l i k e the c r imson o f a peony o r l i ke 
t ha t o f a ca rna t ion . 

N o w t h i s cohe r ing o f each f e e l i n g w i t h previously-ex.-
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por ienced fee l ings o f t h e same class, order , genus, species, 
and, so f a r as m a y be , t h e same v a r i e t y , is t he sole process 
o f association o f f ee l ings . A l l o ther phenomena o f associa­
t i o n o f fee l ings are consequent o n t h e u n i o n o f t h i s process 
w i t h a pa ra l l e l a n d s imul taneous process t o be descr ibed i n 
the n e x t chapter . 

§ 116. Before passing to this next chapter, let us briefly 
note the c o n g r u i t y b e t w e e n these fac ts disclosed b y i n t r o ­
spection a n d t h e fac t s disclosed b y o u t w a r d observa t ion , 
w h i c h were set d o w n a m o n g our data . 

The assoc iabi l i ty o f f ee l ings w i t h those o f t h e i r o w n 
k i n d , g r o u p w i t h i n g r o u p , corresponds t o the genera l a r range­
men t o f nervous s t ruc tu res i n t o g rea t d iv is ions a n d s u b - d i v i ­
sions. T h e c e n t r a l f ee l ings arise w i t h i n t h e g rea t ce rebra l 
masses; a n d t h e sub jec t ive c o n n e x i o n s h o w n i n the i n s t a n t 
association o f each w i t h i t s class, answers t o the o b ­
jec t ive connex ion b e t w e e n one set o f nervous act ions occur­
r i n g i n these g rea t masses a n d o ther sets o f nervous act ions 
tha t have occu r red i n t h e same masses. T h e pe r i phe ra l f e e l ­
ings , aga in , i n i t i a t e d b y d i s tu rbances u p o n o r w i t h i n t h e 
body , have t h e i r seat i n the subjacent nervous mass (or masses, 
b u t p r o b a b l y the medulla oblongata is t he sole sensational 
cen t r e ) ; a n d the c lass ing o f one o f these fee l ings w i t h sensa­
t ions i n general , ins tead o f w i t h emot ions , answers t o t h e 
connexion be tween one nervous change i n t h i s subjacent 
mass a n d o ther ne rvous changes i n i t . S i m i ­
l a r l y w i t h the l ead ing sub-classes. T h e p a r t i c u l a r par t s o f 
that developed e n d o f t h e s p i n a l c o r d i n w h i c h pe r iphe ra l 
fee l ings o f u n l i k e k i n d s are loca l ized , r e m a i n a t present u n ­
de te rmined . B u t i f w e r e m e m b e r t h a t g rea t sub-classes o f 
the pe r iphera l fee l ings , as the v i sua l , have g rea t bundles o f 
nerve- f ibres w h i c h ca r ry t h e d is turbances a rous ing t h e m 
f r o m surface t o cent re , a n d t h a t o the r such g rea t sub­
classes, as t h e a u d i t o r y , have o the r such bundles , we m a y 
be sure t h a t each sub-class o f p e r i p h e r a l fee l ings has i t s 
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o w n sub-d iv i s ion o f cen t r a l vesicular s t ruc tu re . A n d i f so, 
tbe ins t an t au tomat ic a g g r e g a t i o n o f eacb pe r iphe ra l fee l ing 
w i t h those o f i t s o w n order , answers phys ica l ly to the local­
i z a t i on o f the nervous exc i t emen t causing i t , w i t h i n tha t sub­
d i v i s i o n o f vesicular s t r uc tu r e w h i c h i s the seat o f other feel­
ings o f i t s order . T h a t t h e l i k e holds o f s t i l l smaller groups 
o f fee l ings and clusters o f vesicles, is an obvious inference. 

W h a t is the i m p l i c a t i o n ? I f the association o f each feel­
i n g w i t h i t s genera l class, answers to the loca l iza t ion o f the 
co r respond ing nervous ac t ion w i t h i n the grea t nervous mass 
i n w h i c h a l l fee l ings o f t h a t class a r i s e — i f the association of 
t h i s f e e l i n g w i t h i t s sub-class, answers to the local izat ion of 
t h e nervous ac t ion w i t h i n t h a t p a r t o f t h i s grea t nervous 
mass i n w h i c h fee l ings o f t h i s sub-class arise, a n d so on to 
the end w i t h t h e smallest g roups o f fee l ings and smallest 
clusters o f nerve-ves ic les ; t h e n , t o w h a t answers the asso­
c i a t i on o f each f e e l i n g w i t h predecessors i den t i ca l i n k i n d ? 
I t answers t o the r e - e x c i t a t i o n o f the p a r t i c u l a r vesicle or 
vesicles w h i c h , w h e n before exc i t ed , y i e l d e d the l i k e feel ing 
before exper ienced. T h e app rop r i a t e s t imu lus h a v i n g set 
u p i n ce r t a in vesicles the molecu la r changes w h i c h they 
unde rgo w h e n d i s t u r b e d , there is aroused a f e e l i n g o f the 
same q u a l i t y w i t h fee l ings p r e v i o u s l y aroused w h e n such 
s t i m u l i set u p such changes i n these vesicles. A n d the 
association o f the f e e l i n g w i t h p r e c e d i n g l i k e fee l ings , corre­
sponds t o t h e p h y s i c a l r e - e x c i t a t i o n o f the same structures. 
W h e n c e we see c lear ly t h a t t h e u l t i m a t e l a w o f association 
o f fee l ings , as above descr ibed, has a de f in i t e phys ica l 
c o u n t e r p a r t ; a n d t h a t there i s no r o o m f o r any o ther law 
o f association o f fee l ings . 



C H A P T E R V I I I . 

THE ASSOCIABILITY OF RELATIONS BETWEEN FEELINGS. 

§ 117. The associability of relations, like the associability 
o f fee l ings , has been to some e x t e n t i m p l i c i t l y deal t w i t h 
under p r e c e d i n g heads. W h e n cons ide r ing the compos i t i on 
o f M i n d , we saw t h a t re la t ions as w e l l as fee l ings cohere 
w i t h one another i n consciousness ; a n d w h a t was there de­
scr ibed as cohesion o f re la t ions is o therwise describable as 
association o f re la t ions . A g a i n , i n the last chapter b u t one, 
d i f f e r e n t classes o f re la t ions were observed to be rev ivab le 
i n d i f f e r en t degrees, w h i c h i m p l i e s t ha t , o ther t h i n g s equal , 
t hey are associable i n d i f f e r e n t degrees. Moreove r , we saw 
h o w the r e v i v a b i l i t y o f re la t ions varies i n degree acco rd ing 
t o the f u l f i l m e n t o f sundry cond i t ions , psych ica l a n d p h y s i ­
cal ; whence i t fo l lows t h a t t h e i r associabi l i ty s i m i l a r l y 
varies. 

T h o u g h these t r u t h s need n o t be a g a i n con templa t ed i n 
de t a i l f r o m our present p o i n t o f v i e w , there are one or t w o 
l ead ing aspects o f t h e m x w h i c h we m u s t glance a t before 
passing on to the genera l l a w r e m a i n i n g to be set f o r t h . 

§ 118. That the most relational of relations are the most 
associable is a t r u i s m ; f o r t h e re la t ions w h i c h enter i n t o 
r e l a t i o n w i t h one another mos t easily are the re la t ions 

mos t easily associable w i t h one another . 
T h e m o s t r e l a t iona l o f re la t ions are, as we before saw, 
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those o f Co-existence as v i sua l ly p resen ted ; a n d these are 
associable w i t h ex t reme f a c i l i t y . W e sleep i n a s t range bed­
room, a n d g e t t i n g u p i n the d a r k to reach the water-bot t le , 
reca l l a t once the pos i t i on o f the wash ing-s tand . W e read 
a book , a n d w i t h o u t h a v i n g special ly observed the fact, 
remember t ha t a passage we w a n t t o f i n d lies near the 
b o t t o m o f a l e f t - h a n d page. So q u i c k l y do these relations of 
co-existent posi t ions connect w i t h one another , t ha t those 
o f m a n y t h i n g s seen a t the same in s t an t can be simulta­
neously reproduced i n t h o u g h t . 

Rela t ions o f Sequence are associable i n t o s imple com­
bina t ions w i t h considerable f a c i l i t y , t h o u g h w i t h less fac i l i ty . 
T w o or three successive mo t ions made b y a person we are 
w a t c h i n g are r ead i ly remembered , t h o u g h we f a i l to re­
member the order o f m a n y such m o t ions . A f t e r hearing 
the first bar or the first phrase o f a new melody , i t is easy 
f o r t h w i t h to repeat the r h y t h m i n t h o u g h t ; b u t the series 
o f r h y t h m s w h i c h the en t i re m e l o d y presents, do no t ( in 
most m i n d s at least) r ecur c o r r e c t l y w i t h o u t repeti t ions 
more or less numerous . T h i s smal ler associabi l i ty is, how­

ever, ch ie f ly shown i n the contras t be tween our a b i l i t y to 
recal l m a n y co-existences presented toge ther , and our i n ­
a b i l i t y to reca l l m a n y sequences presented toge ther . W e 
look i n t o a r o o m and i n s t a n t l y connect i n consciousness the 
re la t ive pos i t ions o f t w o or three persons, the table , the sofa, 
& c , so t h a t we can a f t e rwards describe h o w they s tood; 
bu t we cannot i n the same w a y t ake i n a t a glance, and re­
produce i n t h o u g h t , the several c o m b i n e d movements of a 
horse i n t r o t t i n g : we can c lear ly t h i n k o f t be alternate 
swings o f the fore- legs b y themselves o r o f the hind-legs 
b y themselves ; b u t , unless a f t e r special ly o b s e r v i n g i t , we 
cannot remember w h i c h h i n d - l e g comes to the g r o u n d af ter 
the near fo re - l eg . 

There is considerable associabi l i ty o f co-existences w i t h 
sequences—those sequences, a t least, i n w h i c h the co­

e x i s t i n g posi t ions compos ing Space are t raversed i n successive 
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instants o f T i m e . T h i s associat ion o f re la t ions , u n d e r l y i n g 
as we sha l l he r ea f t e r see o u r concept ions o f Space a n d T i m e , 
leads b y p e r p e t u a l r e p e t i t i o n t o ind i s so lub le connexions i n 
consciousness, w h i c h g o v e r n ou r t h o u g h t s absolu te ly . I t w i l l 
be i n s t r u c t i v e here t o observe h o w m u l t i t u d i n o u s expe­
riences have so f u s e d t o g e t h e r c e r t a i n o f these re la t ions , 
t ha t one b e i n g presen ted b r i n g s u p t h e consciousness o f 

the o ther sp i te o f every e f f o r t t o exc lude i t . L e t us t a k e 
an instance. W e move abou t day b y day o n f o o t 
a n d i n vehicles , p e r p e t u a l l y pass ing objects , some o f 
t h e m also m o v i n g , b u t mos t o f t h e m s ta t ionary . 
I n a l l these cases there is r e l a t i ve m o t i o n , w h i c h , as 
v isual ly pe rce ived , i s , o ther t h i n g s equal , t h e same 
whe the r i t resul ts f r o m the m o t i o n o f the subjec t w h i l e 
the ob jec t is s t a t iona ry , or w h e t h e r i t resul ts f r o m the 
m o t i o n o f the ob jec t w h i l e the subjec t is s t a t ionary . 
O r d i n a r i l y we can d i s t i n g u i s h be tween these t w o causes 
o f re la t ive m o t i o n . T h e r e l a t ive m o t i o n o f s t a t ionary ob­
jects is a lways accompanied b y t h e consciousness o f e i ther 
our o w n locomot ive a c t i v i t y or t h e a c t i v i t y o f s o m e t h i n g 
c a r r y i n g us—the a c t i o n o f the horse, or the j o l t i n g o f the 
carr iage, or b o t h . Converse ly , w h e n re la t ive m o t i o n is seen 
w h i l e w e are s t a t ionary , we h a b i t u a l l y see a long w i t h i t those 
v i t a l or mechanica l act ions w h i c h cause l o c o m o t i o n . Hence 
the r e l a t i ve m o t i o n o f ad jacent objects w h i c h do n o t e x h i b i t 
any o f the d i r ec t or i n d i r e c t concomitants o f l ocomot ion , 
comes t o be s t r o n g l y associated i n t h o u g h t w i t h ou r o w n 
m o t i o n ; and , unless o ther percept ions f u r n i s h evidence to 
the c o n t r a r y , the pe rcep t ion o f r e la t ive m o t i o n under such 
condi t ions causes an i r r e s i s t i b l e consciousness o f ou r o w n 
m o t i o n , even w h e n w e are mot ionless . T h i s i s r e m a r k a b l y 
i l l u s t r a t e d w h e n s i t t i n g i n a t r a i n a t a r a i l w a y s t a t ion w i t b 
another t r a i n s t a n d i n g along-side i n such w a y as t o exclude 
the v i e w o f a l l o ther objects (so s h u t t i n g ou t cont rad ic tory 
evidence.) W h e n one o f the t w o t ra ins s tar ts , the re la t ive 
m o t i o n w h i c h we perceive o n l o o k i n g a t the o ther t r a i n is j u s t 
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as l i k e l y to be due t o tbe s t a r t i n g o f tbe o tber t r a i n as to tbe 
s t a r t i n g o f our o w n . B u t tbe tendency a lways is to t b i n k 
t b a t our o w n t r a i n is m o v i n g . C o n t i n u a l l y we find our­
selves w r o n g ; b u t t be k n o w l e d g e o f tbe f ac t tba t under 
tbese condi t ions tbe sense o f our o w n m o t i o n is o f t en i l l u ­
sive, does n o t enable us to exc lude i t . Tbe association of 
tbese relat ions bas become au tomat ic , and tbe resul t ing 
organic inference, t a k i n g possession o f consciousness, re­
ta ins i t u n t i l some decisive c o n t r a d i c t o r y impress ion sud­
den ly , w i t b a sbock, dispels i t . 

§ 119. Before seeking tbe ultimate law of associa­
t i o n o f re la t ions , l e t us observe b o w re la t ions , l i k e feel­
ings , aggregate w i t b t h e i r respective classes and sub­
classes. 

W h e n we see t w o t h i n g s , or t w o par t s o f a t h i n g , s imul ­
taneously, the r e l a t i on be tween t h e m au toma t i ca l l y classes 
i t s e l f w i t h relat ions o f Co-existence i n genera l . W e cannot 
p reven t i t f r o m cohe r ing w i t h t h a t g rea t d i v i s i o n o f rela­
t ions the t e rms o f w h i c h do n o t d i f f e r i n t h e i r order o f pre­
sentat ion—space-relat ions. So, too , w h e n watch­
i n g the m o t i o n o f a body f r o m one place to another, when 
l i s t e n i n g to successive words , or w h e n p e r c e i v i n g l i g h t after 
s t r i k i n g a m a t c h , the r e l a t i o n be tween the states o f con­
sciousness produced , i n s t a n t l y a n d i r r e s i s t i b l y associates itself 
w i t h Sequences. T o be conscious o f the r e l a t i o n a t a l l , is 
to be conscious o f i t as b e l o n g i n g to t h a t g rea t d iv i s ion of 
relat ions the t e rms o f w h i c h d i f f e r i n t h e i r order o f pre­
senta t ion . I t au toma t i ca l l y classes i t s e l f w i t h t ime-rela­
t ions . E q u a l l y , the observa t ion o f a difference be­
tween t w o impress ions , whe the r s imul taneous or successive, 
impl ies i t s ass imi la t ion to Di f fe rences i n genera l . W h i l e i n 
the order o f i t s t e rms the r e l a t i o n can be k n o w n a t a l l only 
as a r e l a t i o n o f co-existence or sequence, i t s t e rms can be 
k n o w n at a l l as s t a n d i n g i n r e l a t i o n , o n l y b y d i s t i n g u i s h i n g 
be tween t h e m I D consciousness; a n d the act o f d i s t i ngu i sh -
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i n g be tween t h e m is the act o f classing t h e i r r e l a t i o n a l o n g 

w i t h re la t ions o f D i f f e r e n c e . 
A t t h e same t i m e each r e l a t i o n passes i n t o one o r o the r 

o f ce r t a in sub-classes. A co-existence be tween v i s u a l f e e l ­
ings , un i tes i t s e l f r i g i d l y w i t h t h a t marve l lous aggrega te 
o f re la t ions c o n s t i t u t i n g ou r consciousness o f v i sua l l y -pe r ­
ceived space. B u t w h e n t w o impress ions are s imul taneous ly 
rece ived f r o m t h i n g s t o u c h e d i n t h e d a r k , the r e l a t i o n 
be tween t h e m , w h i l e i t coheres w i t h the genera l class o f 
co-existences, coheres w i t h t h e sub-class o f t ac tua l ly -pe r -
ce ived co-existences—a sub-class c o n s t i t u t i n g a compara­
t i v e l y r u d i m e n t a r y consciousness o f space, w h i c h , t h o u g h i t 
arouses a n ideal-consciousness o f v i s u a l l y - k n o w n space, 
d i f fe r s w h o l l y i n q u a l i t y f r o m t h i s . A n d the t h i n g to be 
no ted is , t h a t a t a c tua l ly -pe rce ived r e l a t i o n o f co-existence 
is never con founded w i t h a v i sua l ly -pe rce ived o n e ; b u t is 

on ly , b y a compara t ive ly del iberate act o f t h o u g h t , r e m e m ­
bered to have the same ob jec t ive equ iva len t . Re­
la t ions o f Sequence associate themselves i n t o the sub-classes 
o f i n t e r n a l a n d ex t e rna l . T h i s c lass i f ica t ion o f t h e m neces­
sar i ly accompanies the c lass i f ica t ion o f t h e i r t e rms . T h e 
sequences be tween i n t e r n a l fee l ings and those be tween ex­
t e r n a l fee l ings , are, i n the act o f k n o w i n g the fee l ings as 
i n w a r d l y or o u t w a r d l y i n i t i a t e d , d i s t i n g u i s h e d as sequences 
b e l o n g i n g to the E g o or sequences b e l o n g i n g t o the N o n -
ego ; and no member o f e i ther g r o u p is t ransferab le to the 
o ther . The instantaneous s u b - g r o u p i n g o f re la t ions 

o f Di f fe rence scarcely needs p o i n t i n g ou t . W e observe t w o 
he igh ts or t w o breadths to be u n l i k e , and i n t h i n k i n g t h e m 
u n l i k e t h i n k o f t h e i r d i f fe rence as a d i f fe rence i n space-
occupancy—cannot t h i n k o f i t as a d i f ference be tween t imes 
or in tens i t ies . I n b e i n g conscious o f t w o notes i n mus ic 
as s t a n d i n g to one another i n the r a t i o o f m i n i m a n d 
cro tche t , the unl ikeness be tween t h e i r l eng th s is cognizable 
o n l y as an unl ikeness be tween p o r t i o n s o f t i m e . A n d s i m i ­

l a r l y , t h e contrast i n s t r e n g t h be tween t w o colours o r t w o 
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tastes, passes i n the m o m e n t o f pe r cep t ion i n t o the sub­
class o f contrasts i n in tens i ty—refuses t o be t h o u g h t o f as 
a contrast i n d imens ion or d u r a t i o n . 

A m o n g space-relations m a y be observed a f u r t h e r stage 
o f t h i s process. T h o u g h they have no sub-sub-classes 
d i v i d e d as de f in i t e ly as are the sub-sub-classes o f certain 
feel ings , especially the ep i -p ' e r iphera l ; y e t t h e y are habi­
t u a l l y t h o u g h t o f as b e l o n g i n g t o vaguely-d is t inguished 
assemblages w h i c h have reference t o the arrangements of 
the l i m b s and senses. I n the m o m e n t o f percept ion a 
v i sua l r e l a t i on o f co-existence fa l l s i n t o t h a t aggregate of 
such re la t ions compos ing the consciousness o f the space 
before us—cannot be associated w i t h the aggregate o f such 
relat ions compos ing the vague ly-conce ived space beh ind us. 
I n l i k e manner the r e l a t i o n a t once coheres w i t h the s t i l l 
more special g r o u p o f re la t ions c o n s t i t u t i n g the space we 
d i s t i n g u i s h as above, or t h e space w e d i s t i n g u i s h as be low; 
a n d i t is a t the same t i m e au toma t i ca l l y classed w i t h space-
relat ions to the r i g h t or t o the l e f t . O n l y w h e n i t is very 
near to the idea l boundaries we m a k e be tween these regions 
o f space, m a y there be an association o f i t w i t h some other 
t h a n i t s o w n g r o u p . 

W e are n o w i n a pos i t i on t o appreciate the significance 
o f the u l t i m a t e segregations. O n l o o k i n g , say a t a flower 
b y the roadside, the re la t ions a m o n g the fee l ings o f colour 
w h i c h w e receive f r o m i t s petals , i n s t a n t l y associate them­
selves w i t h re la t ions o f Oo-existence i n genera l , w i t h the 
sub-class o f v i sua l ly -perce ived re la t ions o f co-existence, w i t h 
the sub-sub-class o f these re la t ions f o r m i n g t h e space i n 
f r o n t o f us, a n d w i t h t h e s t i l l smal ler g r o u p o f these rela­
t ions aggrega ted i n t o our concept ion o f the space l o w down 
to the r i g h t . B u t t hey do more t h a n t h i s . W i t h equal, or 
w i t h a lmost equal , r a p i d i t y , ( I say a lmos t equal because this 
m i n o r c lass i f icat ion varies i n r a p i d i t y w i t h t h e goodness of 
the vis ion) these re la t ions o f co-exis tent pos i t ions presented 
b y the petals o f t h e flower, associate themselves i n con-
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sciousness w i t h , the re la t ions o f co-ex is ten t pos i t ions cons t i ­
t u t i n g the space i m m e d i a t e l y about t h e flower—the p a r t i ­
cular p o r t i o n o f space t h a t is n o t o n l y the same i n d i r e c t i o n 
b u t the same i n dis tance. F o r , o n o b s e r v i n g w h a t happens 
when the axes o f the t w o eyes are converged o n an ob jec t , i t 
w i l l be perceived t h a t we become conscious o f the space i t 
occupies, and o f the c l o s e l y - e n v i r o n i n g space, w i t h m u c h 
more distinctness t h a n w e are conscious o f a n y o the r space. 
U n d e r such condi t ions w e are scarcely a t a l l conscious o f 
the space b e h i n d u s ; w e are scarcely a t a l l conscious o f the 
space f a r beyond the ob jec t , i f opaque m a t t e r shuts ou t i m ­
pressions f r o m t h i n g s con t a ined i n i t ; we are conscious i n 
b u t a vague way o f the space f a r t o the r i g h t o r t o the l e f t , 
m u c h above or be low ; we are conscious w i t h some clearness 
of the space between our eyes a n d the ob jec t , so f a r as t h i s 
consciousness is i n v o l v e d i n the concep t ion o f distance ; b u t 
we have w h a t m a y be ca l led a de ta i l ed consciousness o f the 
space i n a n d a round the ob jec t . I t needs o n l y to l o o k n o w 
at a t h i n g qui te near a n d n o w at a t h i n g f u r t h e r of f , n o w a t 
one on th i s h a n d a n d n o w at one o n the o the r , t o perceive 
tha t the respective p o r t i o n s o f space i n w h i c h t h e y ex i s t , 
severally become i n d i s t i n c t i n consciousness as w e t u r n ou r 
eyes a w a y ; a n d t ha t d is t inc tness i n o u r consciousness o f 
each p o r t i o n o f space, resul ts o n l y w h e n t h e eyes y i e l d a 
d i s t i n c t image o f someth ing p laced i n i t . T h a t is t o say, any 
co-ex i s t ing posi t ions v i sua l ly presented are i m m e d i a t e l y asso­
ciated i n t h o u g h t w i t h the c lus ter o f c o - e x i s t i n g pos i t ions 
s i m i l a r l y re la ted to us—each perce ived p o s i t i o n s t a n d i n g i n 
a r e l a t i o n o f co-existence w i t h self, associates i t s e l f m os t 
closely w i t h o ther pos i t ions s t a n d i n g i n l i k e re la t ions o f co­
existence w i t h self. A n d i n b e i n g classed w i t h these re la­
t ions w h i c h i t i s most l i k e , i t arouses a consciousness o f 
t h e m ; j u s t as a colour i n b e i n g recogn ized as r e d o f a p a r t i ­
cular shade, b r i n g s i n t o consciousness ideas o f o ther reds o f 
the same, or near ly the same, shade. Moreove r , as we beforo 
saw t h a t w h i l e a pa r t i cu la r f e e l i n g o f redness associates i t se l f 
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i r res i s t ib ly a n d i n a m o m e n t w i t b t be grea t class o f cpi« 
per iphera l fee l ings , w i t h the sub-class o f v i sua l feelings, 
w i t h the sub-sub-class o f reds, b u t less q u i c k l y w i t h its 
pa r t i cu la r v a r i e t y o f r e d s ; so here we m a y see t ha t whilo 
t h i s r e l a t ion o f co-exis tent posi t ions associates i t se l f i n ­
s t an t l y a n d r i g i d l y w i t h re la t ions o f co-exis tent positions i n 
genera l , w i t h v i sua l re la t ions o f co-exis tent posi t ions, w i t h 
t h e re la t ions o f co-exis tent pos i t ions c o n s t i t u t i n g the 
r e g i o n o f space l o w d o w n t o the r i g h t , i t associates itself 
less p r o m p t l y w i t h the re la t ions o f co-exis tent positions 
t h a t are a lmost i den t i ca l : there is some uncer ta inty 
i n the es t imat ion o f t h e distance — an uncertainty 
w h i c h is considerable i n a person w i t h b u t one eye, 
w h o c o n t i n u a l l y f i nds h i m s e l f w r o n g , and has to m o d i f y his 
est imate, or t o re-class the r e l a t i o n . This general 
l a w may be s i m i l a r l y t raced a m o n g t ime- re la t ions . Suppose 
I r eca l l an event tha t occur red yes t e rday ; as, f o r instance, 
the unexpec ted a r r i v a l o f a f r i e n d . I t is observable, i n the 
first place, t h a t a l l those associated a n d consolidated rela­
t ions o f sequence w h i c h cons t i tu te the concept ion o f the 
t i m e before yesterday, do n o t (unless b y some secondary act) 
enter i n t o consciousness a t a l l . I t is observable, i n the second 
place, t ha t the u n i t e d re la t ions o f sequence w h i c h f o r m a con­
cep t ion o f the t i m e be tween n o w a n d yesterday, are no t dis­
t i n c t l y represented, b u t are represented o n l y i n such general 
w a y as to y i e l d a measure o f the distance back at w h i c h the 
event occur red . W h i l e i t is observable, i n tbe t h i r d place, 
t h a t the p o r t i o n o f t i m e to w h i c h re t rospec t ive consciousness 
is d i rec ted , becomes compara t ive ly d i s t i n c t i n de ta i l . On 
r e m e m b e r i n g the first s i g h t o f m y f r i e n d ' s face yesterday, I 
t h i n k n o t o n l y o f his smi le o f r e c o g n i t i o n , o f m y q u i c k step 
towards h i m , o f our s h a k i n g bands, o f the w o r d s that 
f o l l o w e d , b u t I also t h i n k o f the immed ia t e ly -p reced ing 
occurrences—of m y entrance i n t o the r o o m , o f m y seeing 
the back o f some person l o o k i n g at a p i c t u r e , o f h is t u r n i n g 

r o u n d on hea r ing me, o f m y surpr ise o n seeing w h o i t 
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was. I f i n d , t oo , t h a t the momen t s immed ia t e ly ad jacen t t o 

any one o f these r e m e m b e r e d act ions, become m o r e d i s t i n c t 
i n consciousness t h a n those at some distance o n e i ther side 
o f i t . I f I r eca l l m y entrance i n t o the r o o m , the pos i t ions 

i n t i m e w h i c h made u p the i n t e r v a l before m y f r i e n d 

t u r n e d r o u n d , represent themselves q u i t e c l e a r l y — f a r m o r e 
clearly t h a n those p r e c e d i n g h i s k n o c k a t the door or 
those succeeding our sa lu ta t ion . T o m a k e these po r t i ons o f 

t i m e equal ly clear, I m u s t ad jus t m y re t rospec t ive g lance t o 
pos i t ions adjacent t o t h e m . T h u s i t is w i t h T i m e as w i t h 
Space, t h a t each place i n i t associates i t s e l f w i t h places a t 
the same distance f r o m the place we a t present o c c u p y ; and 
as we t u r n our a t t e n t i o n n o w to one p a r t o f the past and n o w 
to another, the re la t ions o f sequent pos i t ions w h i c h cons t i tu te 
our consciousness o f t ha t pa r t become clear, w h i l e a l l o thers 
lapse i n t o vagueness. 

§ 120. Every relation then, like every feeling, on being 

presented to consciousness, associates i t s e l f w i t h l i k e p r e ­
decessors. K n o w i n g a r e l a t ion , as w e l l as k n o w i n g a f e e l i n g , 
is the ass imila t ion o f i t t o i t s past k i n d r e d ; a n d k n o w i n g i t 
completely is the ass imi la t ion o f i t t o past k i n d r e d exac t ly 
l i k e i t . B u t since w i t h i n each g rea t class the re la t ions pass 
one i n t o another insensibly, there is a lways, i n consequence 
o f the impe r f ec t i on o f our percept ions, a ce r t a in r ange w i t h ­
i n w h i c h the classing is d o u b t f u l — a ce r t a in c lus ter o f re la ­
t ions near ly l i k e the one perceived, w h i c h become nascent 
i n consciousness i n the act o f ass imi la t ion . A l o n g w i t h the 
perceived pos i t ion i n Space or T i m e the con t iguous pos i t ions 
arise i n consciousness. 

Hence results the so-called L a w o f Assoc i a t i on b y C o n ­
t i g u i t y . W h e n we analyze i t , C o n t i g u i t y resolves i t s e l f i n t o 
likeness o f re la t ion i n T i m e or i n Space o r i n b o t h . L e t 
us observe h o w i n the association o f l i k e re la t ions there is 
i nvo lved the association o f con t iguous fee l ings . 

O n the one hand , relat ions o f d i f ference and the t ime-re la-
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t ions i m p l i e d i n the c o g n i t i o n o f successive differences, are 
elements w i t h o u t w h i c h there can be no consciousness. On 
the other hand , there can be no consciousness o f these rela­
t ions w i t h o u t consciousness o f some fee l ings w h i c h s imul ­
taneously y i e l d t h e m . "We can t h i n k o f space-relations, a l l 
b u t absolutely emp ty , b u t w e cannot t h i n k o f a n y t h i n g 
approach ing to e m p t y t ime- re la t ions . T i m e h a v i n g b u t one 
d imens ion , and the measure o f t ha t d imens ion be ing the 
series o f contained fee l ings , i t f o l l o w s t h a t unless occupied 
b y some feel ings , rea l or idea l , T i m e has no dimension. I f 
t he objects a round are p e r f e c t l y s t a t ionary and silent, we 
have s t i l l the r h y t h m o f our f u n c t i o n s and the cur ren t o f our 
t h o u g h t s to y i e l d us m a r k s b y w h i c h to measure durat ion. 
Necessari ly, t h e n , w h e n we t h i n k o f any pos i t ion i n past 
t i m e , we cannot associate i t w i t h i t s c luster o f almost equi­
d is tant posi t ions i n t i m e , w i t h o u t b e i n g conscious more or 
less c lear ly o f the fee l ings w h i c h occupied those almost equi­
d is tan t o r con t iguous pos i t ions . Assoc i a t i on o f feelings 
con t iguous i n t i m e , is i n v o l v e d b y association o f the i r l ike 
t ime-re la t ions . Pass ing t o con t iguous co-existent 
fee l ings , w e m a y see t ha t the association o f t h e m results 
f r o m a f u r t h e r compl i ca t ion o f the same process. Feelings 
k n o w n i n sequence, and s e r v i n g as m a r k s t h a t measure 
d u r a t i o n , m a y be sounds or odours w h i c h do n o t necessarily 
connote Space at a l l i n a r u d i m e n t a r y consciousness. But 
i n a consciousness c o n t a i n i n g t a c t u a l and v i s u a l experiences, 
there a lways, a long w i t h the sequent fee l ings caused by 
i nne r or outer changes, occur c e r t a i n fee l ings , received by 
t o u c h or s i g h t or b o t h , w h i c h cont inue t o co-exis t while 
the sequent fee l ings are pass ing . These simultaneously-
experienced feel ings y i e l d e d b y t h i n g s con t iguous i n space, 
w h i c h persis t side b y side i n consciousness over an appreci­
able p e r i o d measured b y sequent fee l ings , are necessarily 
associated w i t h these i n t h e i r t ime- re l a t ions . Hence o n re­
c a l l i n g any re la t ions o f sequence, the re are a p t t o r ecu r the 
various rela t ions o f co-existence w h i c h were perce ived along 
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w i t h t h e m . A n d the fee l ings t ha t occupied these n e a r l y e q u i ­

d is tant pos i t ions i n space t h a t were presented i n these 

nearly equ i -d i s t an t pos i t ions i n t i m e , b e i n g a m o n g t h e f ee l ­
ings w h i c h made m a r k s i n consciousness a t t h a t t i m e , t h e 
representa t ion o f t h a t t i m e entai ls a recurrence o f these 

marks . 
The process thus descr ibed as t a k i n g place w i t h s imple 

re la t ions h a v i n g s imple feehngs f o r t h e i r t e rms , equa l ly 

holds i n a p lexus o f re la t ions a m o n g m a n y f e e l i n g s ; as i n 
the pe rcep t ion o f an o r d i n a r y objec t . "When, f o r ins tance, 
i n r e c o g n i z i n g a face we saw last week , w e associate each 
o f the m a n y c o m b i n e d re la t ions o f pos i t i on c o n s t i t u t i n g i t s 
f o r m , w i t h the respective l i k e re la t ions before e x p e r i e n c e d ; 
and w h e n a long w i t h the r e c o g n i t i o n there arises the con­
sciousness o f a redness on the cheek t h a t was before present 
b u t is n o w absen t ; t h i s r eco l l ec t ion o f the co lour t h a t 
occupied a pa r t i cu l a r place, resul ts s i m p l y because i t was 
one o f the elements en tang led i n the p lexus o f re la t ions 
w h i c h gave the consciousness i t s i n d i v i d u a l i t y . O n before 
seeing the face, t h i s co lour was a t e r m t o var ious re la­
t ions o f d i f ference i n v o l v e d i n the consciousness; i t was 
presented at the same ins t an t o f t i m e w i t h the m a n y o ther 
re la ted fee l ings w h i c h the consciousness c o n t a i n e d ; a n d as 
h a v i n g a pos i t i on fixed i n reference to a l l par ts o f the face, 
i t en tered i n t o a grea t n u m b e r o f re la t ions o f co-exis t ­
ence. Hence , h a v i n g served as a c o m m o n t e r m t o m a n y 
d i f f e r en t b u t combined re la t ions , i t happens t h a t w h e n these 
are aga in presented, the ass imi la t ion o f t h e m t o t h e l i k e 
relat ions before seen, entai ls a consciousness o f t h e m i s s i n g 
t e r m o f these l i k e re la t ions before seen. T h e colour i s 
t h o u g h t o f i n t h i n k i n g o f the r e l a t i o n s ; a n d t h e d i f ference 
be tween the face as r emembered a n d the face as perce ived 
becomes manifes t . 

T h u s , the fundamen ta l l a w o f associat ion o f re lat ions, l i k e 
the f u n d a m e n t a l law o f association o f fee l ings , is t ha t each, 
a t t he m o m e n t o f presenta t ion, aggregates w i t h i t s l i k e i u 
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past experience. The act o f r e c o g n i t i o n a n d the act of 
association are t w o aspects o f the same act. A n d the i m ­
p l i c a t i o n is t h a t besides t h i s l a w o f association there i3 no 
o t h e r ; b u t t h a t a l l f u r t h e r phenomena o f association are 
i nc iden ta l . 

§ 1 2 1 . The c o n g r u i t y be tween th i s conclusion and the 
facts o f nervous s t ruc tu re a n d f u n c t i o n is evident . 

Changes i n nerve-vesicles are the ob jec t ive correlatives of 
w h a t w e k n o w sub jec t ive ly as f e e l i n g s ; a n d tbe discharges 
t h r o u g b fibres t h a t connect nerve-vesicles are the objec­
t i v e correlat ives o f w h a t we k n o w sub jec t ive ly as relations 
be tween fee l ings . I t f o l l ows t b a t j u s t as tbe association of a 
f e e l i n g w i t h i t s class, order , genus, a n d species, g roup w i t h i n 
g r o u p , answers t o the loca l iza t ion o f the nervous change 
w i t h i n some grea t mass o f nerve-vesicles, w i t h i n some part 
o f t h a t mass, w i t h i n some p a r t o f t h a t pa r t , & c ; so the asso­
c i a t i o n o f a r e l a t i o n w i t h i t s class, order , genus, and species, 
answers t o the loca l iza t ion o f the nervous discharge w i t h i n 
some grea t aggrega te o f nerve- f ibres , w i t h i n some division 
o f t h a t aggregate , w i t h i n some b u n d l e o f t h a t division. 
M o r e o v e r , as w e before conc luded t h a t the association of 
each f e e l i n g w i t h i t s exact counterpar t s i n past experience, 
answers to the r e - exc i t a t i on o f the same vesicle or vesicles; 
so here we conclude t h a t the associat ion o f each re la t ion w i t h 
i t s exact counte rpar t s i n past experience, answers t o the re-
e x c i t a t i o n o f the same connec t i ng fibre or fibres. A n d since, 
o n the r e c o g n i t i o n o f any ob jec t , t h i s r e - e x c i t a t i o n o f the 
p lexus o f fibres a n d vesicles be fore j o i n t l y exc i t ed b y i t , 
answers to the association o f each cons t i tuen t r e l a t i o n and each 
cons t i tuen t f e e l i n g w i t h the l i k e r e l a t i o n a n d the l i k e feel ing 
con ta ined i n the previous consciousness o f t h e o b j e c t ; i t is 
clear t h a t the w h o l e process is comprehended under the 
p r i n c i p l e a l leged. I f the recogn ized ob jec t , n o w l a c k i n g one 
o f i t s t r a i t s , arouses i n consciousness an i d e a l f e e l i n g answer­
i n g to some real f e e l i n g w h i c h t h i s t r a i t once aroused} 
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the cause is t h a t a l o n g w i t h the s t r o n g discharge t h r o u g h 
the who le p lexus o f fibres a n d vesicles d i r e c t l y exc i t ed , 
there is ap t t o go a feeble discharge to those vesicles 
w h i c h answer to t h e m i s s i n g f e e l i n g , t h r o u g h those fibres 
w h i c h answer t o i t s m i s s i n g re la t ions , i n v o l v i n g a repre­
sentat ion o f the f e e l i n g a n d i t s re la t ions . 



C H A P T E R I X . 

PLEASURES AMD PAINS. 

§ 122. THE foregoing chapters contain such an outline 
of the I n d u c t i o n s o f Psycho logy as t h e p l a n o f th is work 
requires. T o f i l l i n t h i s ou t l i ne w o u l d t ake more space 
than can be a f fo rded , a n d w o u l d too m u c h i n t e r r u p t the 

general a r g u m e n t . 
There i s , however , one o ther side o f m e n t a l pheno­

mena as i n d u c t i v e l y genera l ized, w h i c h cannot be omi t ted 
w i t h o u t l e a v i n g th i s ou t l i ne incomple te . Thus f a r we have 
spoken o f Pee l ings as cen t r a l or pe r iphe ra l , as s t rong or 
weak , as vague or de f in i t e , as coherent or incoherent , as 
real or i d e a l ; and where w e have considered t h e m as dif fer­
i n g i n q u a l i t y , the differences n a m e d have been such as do 
n o t connote a n y t h i n g more t h a n a state o f indi f ference i n 
the subject o f t h e m — a passive r e c e p t i v i t y . B u t there are 
ce r ta in c o m m o n characters i n v i r t u e o f w h i c h Fee l ings other­
wise qu i te u n l i k e , r ange themselves t oge the r e i ther under 
the head o f pleasurable or unde r t h e head o f p a i n f u l . Just 
as we saw t h a t the d i v i s i o n o f Fee l ings i n t o r ea l and ideal, 
w h i c h is based o n a f u n c t i o n a l d i f fe rence , cuts across the 
d iv is ions i n t o cen t ra l , en to -per iphera l , a n d epi -per iphera l , 
w h i c h are based o n s t r u c t u r a l d i f fe rences ; so here we may see 
tha t the d i v i s i o n o f Fee l ings i n t o agreeable a n d disagreeable, 
traverses a l l o ther l ines o f d e m a r k a t i o n — g r o u p s i n t o one 
heterogeneous assemblage sensations f r o m a l l pa r t s and 
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emotions o f va r ious k i n d s , t oge the r w i t h t h e ideas o f such 
sensations a n d emot ions , a n d i n t o another assemblage sensa­
tions a n d emot ions , r e a l a n d idea l , s i m i l a r l y heterogeneous. 

T o t r ea t f u l l y o f consciousness unde r t h i s f u r t h e r aspect, 
wou ld ca r ry us s t i l l m o r e w i d e l y o u t o f ou r course ; f o r t h e 
phenomena o f Pleasure a n d P a i n are perhaps the m o s t 
obscure a n d i n v o l v e d w h i c h P s y c h o l o g y inc ludes . I t m u s t 
suffice to set d o w n here w h a t appear t o be t h e essentials. 

§ 123. Pleasures and Pains are concomitants of certain 
states, loca l o r g e n e r a l — c e r t a i n ac t ions , I was abou t t o 
say, b u t since pains o f one class accompany w h a t we d i s ­
t i n g u i s h as inac t ions ( t h o u g h these can never be absolute 
wh i l e the l i f e , gene ra l or loca l , cont inues) i t is b e t t e r t o use 
the w o r d states. N o t t h a t a l l l i v i n g states, e i the r o f t h e 
whole o rgan i sm or o f any o rgan , are accompanied b y plea­
sures or pains ; f o r m a n y o f t h e m , as those o f the viscera 
d u r i n g the n o r m a l d ischarge o f t h e i r f u n c t i o n s , y i e l d t o 
consciousness no fee l ings o f a n y k i n d ; a n d there are also 
fee l ings y i e lded b y h i g h e r organs t h a t are ne i the r pleasure-
able no r p a i n f u l , as an o r d i n a r y sensation o f t o u c h . B u t 
w h i l e ce r t a in states cause no fee l ings , a n d o ther states 
cause i n d i f f e r e n t fee l ings , t he fee l ings d i s t i ngu i shed as plea­
surable a n d p a i n f u l m a n i f e s t l y resu l t f r o m states o f some 
k i n d ; a n d t h e ques t ion is W h a t are the states w h i c h 
y i e l d Pains a n d w h a t are the states w h i c h y i e l d Pleasures ? 

A s i m p l i e d b y the pa ren the t i ca l r e m a r k j u s t made, there 
are pains a r i s i n g f r o m states o f i n a c t i o n — p a i n s we c a l l 
t h e m , since we here use the w o r d as a n t i t h e t i c a l t o plea­
sures ; b u t t h e y are best k n o w n as d i scomfor t s or c r a v i n g s , 
f r o m h a v i n g a q u a l i t y i n w h i c h t h e y are l i k e one another a n d 
u n l i k e pains c o m m o n l y so-called. L e t us glance a t t h e i r 
l e a d i n g k i n d s . T h e c rav ings due t o i n a c t i o n o f 
the organs y i e l d i n g the h i g h e r ep i -pe r iphe ra l fee l ings , are 
r a r e l y s t r o n g because these organs are r a r e l y qu i t e inac t ive . 
Sensations o f t o u c h b e i n g incessant, t h e w a n t o f t h e m is 
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never f e l t . Sounds are so h a b i t u a l l y hea rd everywhere that 
f ew experience the desire f o r t h e m w h i c h f o l l o w s cont inued 
silence. O n l y a f t e r b e i n g conf ined f o r days i n the da rk does 
there come a pos i t ive l o n g i n g f o r l i g h t a n d colour . The 
absence o f odours never becomes an e lement o f discomfort . 
A n d t h o u g h a f t e r pers is tent denia l o f t h e m cer ta in natural 
tastes, as those o f sweetness, a n d s t i l l more ce r t a in acquired 
tastes, as those o f a lcohol a n d tobacco, come to be much 
d e s i r e d ; y e t the c rav ings f o r t h e m are b y no means so 
s t r o n g as the accompany ing en to -per iphera l cravings w i t h 
w h i c h t h e y are ap t t o be con founded . A m o n g 
c rav ings o f the en to-per iphera l order occur some o f the 
s t rongest . I n a c t i o n o f the a l i m e n t a r y canal is soon 
f o l l o w e d b y h u n g e r ; a n d i f t he i n a c t i o n continues, this, 
r i s i n g present ly to a d i s t i n c t d i s c o m f o r t , eventua l ly passes 
i n t o s o m e t h i n g more intense. So, too , t h a t a l l ied i n ­
ac t ion due t o def ic iency o f l i q u i d i n the ingesta, brings 
o n the l o n g i n g we c a l l t h i r s t , w h i c h also may rise to 
a g rea t h e i g h t . A n d s i m i l a r l y w i t h t h e abnormal ap­
pet i tes f o r h a b i t u a l s t imu lan t s . W e m u s t n o t omit 
the disagreeable state o f consciousness caused b y muscular 
i nac t i on . The i r r i t a t i o n t h a t accompanies enforced qui­
escence, o f t e n v e r y man i fes t i n c h i l d r e n , mus t be numbered 
a m o n g the en to-per iphera l c rav ings . There remain 
the dissat isfact ions b r o u g h t o n b y ce r t a in inact ions o f the 
cen t ra l organs o f the nervous sys tem—the emot iona l cravings. 
So l i tude , necess i ta t ing quiescence o f t h e facul t ies exercised 
i n h o l d i n g converse w i t h our f e l l o w - b e i n g s , leads b y and by 
to grea t mise ry . T h e en t i r e absence o f m a r k s o f ap­
p r o v a l f r o m those a r o u n d us, causes a state o f conscious­
ness d i f f i c u l t t o b e a r ; a n d persons accus tomed t o positive 
applause fee l unhappy w h e n i t is n o t g i v e n . I n l i k e manner, 
t he facul t ies w h i c h have the closer h u m a n re la t ions f o r their 
sphere, y i e l d t h e i r pains o f i n a c t i o n — t h e yea rn ings o f the 
af fec t ions . T o meet an obvious c r i t i c i s m i t m a y be re­
m a r k e d t h a t the intenser f o r m s o f distress caused b y tbe 
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b r e a k i n g o f tbese closer h u m a n r e l a t i ons , are n o t t o be i n ­
c luded a m o n g e m o t i o n a l c r a v i n g s ; b u t r e su l t f r o m t h e 
represen ta t ion o f a f u t u r e i n w h i c h such c rav ings w i l l never 
be sat isf ied. 

W e n o w t u r n t o pa ins o f t h e opposi te k i n d — t h e states 
o f consciousness t h a t accompany excessive act ions. O f 
these the re are, o f course, classes c o r r e s p o n d i n g t o t h e 
above-described classes o f t h e pains o f de f ic ien t act ions . 
They m u s t be b r i e f l y enumera ted . A m o n g the 
epi -per iphera l f ee l ings , those w h i c h o r i g i n a t e o n the genera l 
surface are consp icuous ly capable o f b e i n g ra i sed t o a p a i n ­
f u l s t r e n g t h . T h e sensat ion o f heat m u c h in t ens i f i ed passes 
in to the unbearab le sensat ion we k n o w as b u r n i n g or scald­
i n g . Pressure agains t a h a r d b o d y produces b y i t s excess 
an in to le rab le state o f consciousness. Doubt less , too , a l l 
smarts and aches caused b y bruises , wounds , a n d o ther 
in ju r i e s o f the surface, i m p l y the undue exc i t emen t o f nerves 
w h i c h w h e n n o r m a l l y e x c i t e d y i e l d t h e n o r m a l pe r iphe ra l 
fee l ings . A u d i t o r y sensations occasional ly r ise to an ex­
t r eme t h a t cannot be borne w i t h e q u a n i m i t y . Persons i n 
the cupola f r o m w h i c h a cannon is fired, or those i n a b e l f r y 
w h e n a pea l is b e i n g r u n g , have v i v i d experiences o f t h i s . 
I t is n o t o f t e n t h a t v i sua l fee l ings reach a h e i g h t w h i c h is 
p a i n f u l — i n m e n , a t least, whose eyes are s t r o n g . B u t m e n 
whose eyes are d e b i l i t a t e d cannot l o o k a t t he sun w i t h o u t 
s u f f e r i n g , a n d even find i t unpleasant t o gaze at a l a rge area 
o f b r i g h t scarlet . O l f a c t o r y fee l ings , o f t e n exceeding ly dis­
agreeable, do n o t become pos i t ive pains . I n h a l i n g a m m o ­
nia does, indeed , cause a k i n d o f s m a r t ; b u t t h i s , a r i s i n g 
n o t i n the o l f a c t o r y chamber so m u c h as i n the nos t r i l s , is 
r a the r t o be classed as an intense f o r m o f c o m m o n sensa­
t i o n . Tastes, too , t h o u g h m a n y o f t h e m are r epugnan t , do 
n o t become p a i n f u l b y increase o f s t r e n g t h ; n o r w h e n t h e 
r e p u g n a n c y exists is s t r e n g t h always a n e e d f u l c o n d i t i o n . 
O n t h e one hand , such a taste as t h a t o f cod- l ive r o i l is d is­
agreeable even t h o u g h s l i g h t ; w h i l e , o n t h e o ther hand . 

13 
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sweetness is n o t rendered disagreeable b y any degree of 
in tens i ty . A m o n g feel ings o f ento-per iphera l 
o r i g i n , t be connex ion be tween p a i n a n d excess o f action 
is f a m i l i a r . Such o f t h e m as accompany muscular strains 
show us pains reached t h r o u g h in t ens i f i ca t ion o f feelings 
w h i c h w h e n moderate are n o t p a i n f u l : the distressing 
consciousness o f ex t reme e f f o r t is a h i g h e r degree o f the 
o r d i n a r y consciousness o f e f f o r t . B u t passing over the 
en to-per iphera l pains o f t h i s order , i t is t o be remarked 
o f the rest t h a t t hey arise f r o m excessive actions i n organs 
whose n o r m a l act ions y i e l d no fee l ings . The pains con­
sequent on r e p l e t i o n come f r o m par t s w h i c h , when no t over­
taxed , add no appreciable elements to consciousness; and 
i t is thus w i t h t h e viscera i n general . The l i k e may be 
said o f those pains i n i t i a t e d w i t h i n the l i m b s w h i c h are not 
d i r e c t l y due to excesses o f ac t i on o f the l i m b s themselves 
or par t s o f t h e m . Such pains , consequent, l e t us say, on 
g o u t o r o n a loca l disease, i m p l y ex t reme demands made on 
cer ta in loca l s t ruc tures a n d t h e i r nerves, w h i c h when not 
o v e r - w o r k e d o r ig ina t e no sensations. The central 
feel ings are scarcely i n any case made p a i n f u l s imply by 
excess. N o r m a l emotions r e spond ing t o the various normal 
ac t iv i t i e s , do no t , however h i g h t h e y m a y r ise , become i n ­
t r i n s i c a l l y disagreeable. W e have, indeed, occasional al lu­
s ion t o states i n w h i c h " j o y is a lmost p a i n , " showing a 
perceived approach t o t h i s effect o f excess; b u t i f pain so 
caused is ever ac tua l ly reached, i t is v e r y r a r e ly . 

Thus r e c o g n i z i n g , a t t he one ex t reme , the negat ive pains 
o f inac t ions , cal led c rav ings , and , a t t he o ther extreme, the 
pos i t ive pains o f excessive act ions, t he i m p l i c a t i o n is that 
pleasures accompany actions l y i n g be tween these extremes. 
I t is t r u e t h a t the pos i t ive or nega t ive p a i n a t t e n d i n g one 
or o ther o f the extremes is m i s s i n g a m o n g act ions o f certain 
o rde r s ; a n d t h a t o ther act ions m a y be n a m e d w h i c h are dis­
agreeable even w h e n o f m e d i u m i n t e n s i t y . I n some o f these 
cases the exp lana t ion is t h a t no f e e l i n g o f t h e order due to 
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the e x t r e m e state arises because t b e ex t r eme stata is Dot 
reacbed. T b e f a c t t b a t f r o m t b e k i d n e y s tbere comes no 
c r a v i n g , m a y p a i r o f f w i t b t b e f a c t t b a t t b e y have always 
w o r k t o d o . N o one l o n g s f o r t a c t u a l impressions f o r t be 
su f f i c i en t reason t b a t t a c t u a l impress ions are unceasing. T b e 
emot ions t b a t go a l o n g w i t b t b e successful p u r s u i t o f tbe 
va r ious objec ts o f l i f e , cannot w e l l r ise f r o m a pleasurable 
degree t o a p a i n f u l deg ree ; since tbe e n v i r o n i n g condi t ions 
w b i c b cause t b e m do n o t a d m i t o f t be r e q u i r e d progressive 
i n t e n s i f i c a t i o n . Genera l ly speak ing , t b e n , pleasures are tbe 
concomi t an t s o f m e d i u m ac t iv i t i e s , where the ac t iv i t ies are 
o f k i n d s l i ab l e t o be i n excess or i n d e f e c t ; a n d where they 
are o f k i n d s n o t l i ab le t o be excessive, pleasure increases 
as the a c t i v i t y increases, except where the a c t i v i t y is e i ther 
cons tan t o r i n v o l u n t a r y . 

T h o u g h w e thus see whereabouts pleasure is to be f o u n d 
a m o n g t h e fee l ings , i t m u s t be a d m i t t e d t h a t i t s re la t ions 
r e m a i n b u t i l l - d e f i n e d . T h e concep t ion o f i t as the con­
c o m i t a n t o f a n a c t i v i t y w h i c h is ne i the r too smal l no r too 
g rea t , is a concep t ion open t o a c r i t i c i s m a k i n to t ha t made 
b y M r . M i l l o n t h e doc t r ine o f S i r W . H a m i l t o n , t h a t " plea­
sure is a r e f l e x o f t h e spontaneous a n d un impeded exer t ion 
o f a power , o f whose energy we are conscious," a n d u p o n 
t h e k i n d r e d d o c t r i n e o f A r i s t o t l e , t ha t i t accompanies the 
ac t i on o f a hea l thy f a c u l t y on i t s appropr ia te objec t . F o r 
the re arise the quest ions W h a t const i tu tes a m e d i u m 
a c t i v i t y ? W h a t de termines t h a t l o w e r l i m i t o f pleasur­
able a c t i o n b e l o w w h i c h there is c r a v i n g , and t h a t h ighe r 
l i m i t o f pleasurable ac t ion above w h i c h there is p a i n ? 

I s i t possible t o answer these questions, a n d is i t possible 
to answer t h e f u r t h e r q u e s t i o n — H o w happen there to be 
c e r t a i n fee l ings (as a m o n g tastes a n d odours) w h i c h are 
disagreeable i n a l l degrees o f i n t e n s i t y , a n d others t h a t are 
agreeable i n a l l degrees o f i n t e n s i t y ? A n s w e r s are, I believe, 
t o be f o u n d . B u t t h e y m u s t be sought i n a r e g i o n w h i c h 
psycho log i s t s have n o t exp lo red . I f we s tudy feel ings only 
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as they at present exis t , w e sha l l find no s o l u t i o n ; b u t we 
may find a so lu t ion i f we t u r n to the past condi t ions under 
w h i c h fee l ings have been evolved. 

§ 124. Let us first glance at the fact, sufficiently obvious 
a n d su f f i c i en t ly s ign i f i can t , t h a t the ex t reme states, positive 
a n d negat ive , a long w i t h w h i c h pains occur , are states 
inconsis tent w i t h t h a t due balance o f the func t ions con-
s i t u t i n g h e a l t h ; whereas t h a t m e d i u m state a long w i t h which 
pleasure occurs, is consistent w i t h , or r a the r is demanded 
b y , t h i s due balance. T h i s we m a y see a priori. I n a 
mutua l ly -dependen t set o f organs h a v i n g a consensus of 
f u n c t i o n s , t he v e r y existence o f a special o r g a n hav ing i ts 
special f u n c t i o n , impl ies t h a t the absence o f i t s f u n c t i o n 
m us t cause d is turbance o f the consensus—implies, too, that 
i t s f u n c t i o n m a y be ra ised t o an excess w h i c h mus t cause 
dis turbance o f the consensus—implies, therefore , tha t main­
tenance o f the consensus goes a l o n g w i t h a m e d i u m degree 
o f i t s f u n c t i o n . The a priori inference i n v o l v e d , tha t these 
m e d i u m act ions p r o d u c t i v e o f pleasure m u s t be beneficial, 
a n d the ex t reme actions p r o d u c t i v e o f p a i n de t r imenta l , is 
a b u n d a n t l y c o n f i r m e d a posteriori where the actions are of 
al l-essential k i n d s . H e r e are a f e w cases. 

In tense c o l d a n d intense heat b o t h cause acute suffering, 
and i f t he b o d y is l o n g exposed t o t h e m b o t h cause dea th ; 
w h i l e a moderate w a r m t h is pleasurable a n d conduces to 
phys ica l w e l l - b e i n g . E x t r e m e c r a v i n g f o r f o o d accompanies 
a h u r t f u l i n a c t i o n o f the d iges t ive organs, a n d i f th i s craving 
and th i s i n a c t i o n pers is t the r e su l t is f a t a l . Conversely, i f 
so l i d f o o d , or l i q u i d , cont inues to be swa l lowed under com­
pu l s ion , regardless o f the p a i n f u l sensations produced, the 
effect is also d e t r i m e n t a l , a n d m a y even k i l l . B u t between 
these pains a t t e n d i n g def ic ien t a n d excessive ac t i on there 
are the pleasures o f ea t ing , w h i c h are keenest w h e n the 
benef i t t o be de r ived is greatest . T o a pe rson i n heal th 
d u l y rested, the f e e l i n g t h a t accompanies absolute inact ion 
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o f t h e muscles is u n b e a r a b l e ; a n d t b i s i n a c t i o n is i n j u r i o u s . 
O n t b e o t b e r b a n d , e x t r e m e e x e r t i o n o f t b e muscles i n 
gene ra l i s a l i k e d i s t r e s s ing a n d p r o d u c t i v e o f p r o s t r a t i o n , 
w h i l e e x e r t i o n o f a p a r t i c u l a r musc le pushed t o a p a i n f u l 
excess, leaves a t e m p o r a r y para lys is , a n d occasionally, b y 
r u p t u r i n g some o f t h e muscu la r fibres, entai ls p r o l o n g e d 
uselessness. A r r e s t o f b r e a t h i n g b y f o r c i b l e closure o f t h e 
air-passages, causes a n i n to l e r ab l e state o f consciousness; 
a n d l i f e soon ceases i f the re is no re l ie f . The b r e a t h i n g o f 
f o u l a i r is i n j u r i o u s as w e l l as r e p u g n a n t ; w h i l e the b r e a t h i n g 
o f a i r t h a t is excep t iona l ly f r e s h a n d pu re , is b o t h plea­
surable a n d phys i ca l l y advantageous. So, too , is i t w i t h 
t he fee l ings caused b y contacts w i t h objects . T h o u g h , as 
above p o i n t e d ou t , w e cannot be debar red f r o m these, a n d 
the re fo re have no c r a v i n g f o r t h e m a n d l i t t l e or no pleasure 
i n t h e m , y e t w e are bab le t o excesses o f t h e m a n d t h e 
accompany ing p a i n s ; a n d these pains are the corre la t ives o f 
d e t r i m e n t a l r e su l t s—crush ings , a n d bruises, a n d lacerat ions . 
I t i s even so w i t h e x t r e m e l y s t r o n g tastes a n d smells . The 
in tense vege ta l b i t t e r s are poisonous i n any considerable 
quan t i t i e s , a n d t h e in tenses t are poisonous i n v e r y small 
quan t i t i e s . P o w e r f u l acids, too , are poisonous — b e i n g , 
indeed , i m m e d i a t e l y des t ruc t ive o f t h e membranes they 
t o u c h . A n d gases t h a t v i o l e n t l y i r r i t a t e w h e n inha led , as 
concen t ra ted ammonia , o r as pu re ch lo r ine , o r as h y d r o ­
ch lo r i c a c i d , w o r k deleter ious effects . 

These fac ts shou ld o f themselves suff ice t o p roduce the 
c o n v i c t i o n , spi te o f apparen t except ions , t h a t pains are 
the corre la t ives o f act ions i n j u r i o u s t o t h e o rgan i sm, w h i l e 
pleasures are t h e corre la t ives o f act ions conducive to i t s 
we l fa re . W e need n o t , however , res t sat isf ied w i t h an i n ­
d u c t i o n f r o m these instances y i e l d e d b y the essential v i t a l 
f u n c t i o n s ; f o r i t is an i nev i t ab l e deduc t ion f r o m the 
hypothes i s o f E v o l u t i o n , t h a t races o f sent ient creatures 
c o u l d have come i n t o existence unde r n o o ther con­

d i t i o n s . 
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§ 125. I f we subs t i tu te f o r t be w o r d Pleasure tbe equiva­
lent phrase—a f e e l i n g w h i c h w e seek t o b r i n g i n t o con­
sciousness a n d r e t a i n there , a n d i f w e subs t i tu te f o r the 
w o r d P a i n the equivalent phrase—a f e e l i n g w h i c h we seek 
to ge t ou t o f consciousness a n d t o keep o u t ; we see at once 
that , i f the states o f consciousness w h i c h a creature endea­
vours t o m a i n t a i n are the correlat ives o f i n j u r i o u s actions, 
a n d i f the states o f consciousness w h i c h i t endeavours 
to expe l are the correlat ives o f benef ic ia l actions, 
i t mus t q u i c k l y disappear t h r o u g h persistence i n the i n ­
j u r i o u s a n d avoidance o f the benef ic ia l . I n o ther words, 
those races o f be ings o n l y can have su rv ived i n wh ich , on 
the average, agreeable or desired fee l ings w e n t a long w i t h 
ac t iv i t ies conducive t o the maintenance o f l i f e , whi le dis­
agreeable a n d hab i tua l l y - avo ided fee l ings w e n t a long w i t h 
ac t iv i t ies d i r e c t l y or i n d i r e c t l y des t ruc t ive o f l i f e ; and there 
must ever have been, o ther t h i n g s equal , the most numer­
ous a n d l o n g - c o n t i n u e d surv iva ls a m o n g races i n which 
these ad jus tments o f fee l ings t o act ions were the best, tend­
i n g ever t o b r i n g about pe r f ec t a d j u s t m e n t . 

I f we except the h u m a n race a n d some o f the highest 
a l l i ed races, i n w h i c h f o r e s i g h t o f d i s tan t consequences i n ­
troduces a c o m p l i c a t i n g element , i t is unden iab le tha t every 
a n i m a l h a b i t u a l l y persists i n each act w h i c h gives pleasure, 
so l o n g as i t does so, a n d desists f r o m each act w h i c h gives 
pa in . I t is man i fe s t t h a t , f o r creatures o f l o w intel l igence, 
unable to t race i n v o l v e d sequences o f effects , there can be 
no other gu idance . I t is mani fes t t h a t i n p r o p o r t i o n as this 
guidance approaches completeness, t he l i f e w i l l be l o n g ; and 
t h a t the l i f e w i l l be shor t i n p r o p o r t i o n as i t f a l l s short of 
completeness. W h e n c e i t f o l l o w s t h a t as, o ther th ings 
equal, t he l o n g e r - l i v e d i n d i v i d u a l s o f any species w i l l more 
f r e q u e n t l y produce a n d rear p r o g e n y t h a n t h e shor te r - l ived , 
the descendants o f t h e one m u s t t e n d t o replace those of 
the o the r—a process w h i c h , equa l ly opera t ive a m o n g the 
m u l t i p l y i n g fami l i es o f these s u r v i v i n g descendants, cannot 
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b u t w o r k t o w a r d s main tenance a n d i m p r o v e m e n t o f t b e 
gu idance . 

H o w t h e n , i t w i l l be asked, does i t happen t h a t an imals 
somet imes die f r o m e a t i n g poisonous p lan t s , or su r f e i t t h e m ­
selves f a t a l l y w i t h k i n d s o f f o o d w h i c h , t h o u g h wholesome 
i n modera te quan t i t i e s , are i n j u r i o u s i n l a rge quant i t ies ? 
T h e r e p l y is t h a t , b y n a t u r a l select ion, the gu idance o f plea­
sures a n d pains can be ad jus t ed o n l y t o the circumstances 
o f the h a b i t a t w i t h i n w h i c h the special t y p e has been evolved . 
S u r v i v a l o f t h e f i t t e s t cannot b r i n g the inc l ina t ions a n d aver­
sions i n t o h a r m o n y w i t h u n f e l t cond i t ions . A n d since each 
species u n d e r pressure o f inc reas ing number s is ever t h r u s t ­
i n g i t s e l f i n t o ad jacen t env i ronmen t s , i t s members m u s t f r o m 
t i m e t o t i m e mee t w i t h p lan t s , w i t h p rey , w i t h enemies, 
w i t h p h y s i c a l ac t ions , o f w h i c h ne i the r t h e y n o r t h e i r 
ancestors have h a d exper ience, a n d to w h i c h t h e i r fee l ings 
are unadap ted . N o t o n l y b y m i g r a t i o n i n t o o ther hab i ta t s , 
b u t also b y changes, i n o r g a n i c a n d o rgan ic , w i t h i n i t s o w n 
hab i t a t , does each species suffer f r o m fa i lu res o f ad ju s tmen t . 
B u t m i s - a d j u s t m e n t i n e v i t a b l y sets up r e -ad jus tmen t . Those 
i n d i v i d u a l s i n w h o m the l i k e s a n d d is l ikes happen t o be 
mos t o u t o f h a r m o n y w i t h tbe new circumstances, are t h e 
f i r s t t o disappear. A n d i f t he race continues to ex is t there 
cannot b u t arise, b y p e r p e t u a l k i l l i n g - o f f o f the least 
adapted , a v a r i e t y h a v i n g fee l ings t h a t serve as incent ives 
a n d de ter ren ts i n the m o d i f i e d w a y r e q u i r e d . 

We w i l l consider more a t l e n g t h , i n connec t ion w i t h our 
o w n race, t he qua l i f i ca t ions w i t h w h i c h the genera l l a w m u s t 

be rece ived . 

§ 126. Mankind shows us in many conspicuous ways, the 
fa i lures o f a d j u s t m e n t t h a t f o l l o w changes o f e n v i r o n i n g 
c o n d i t i o n s — n o t so m u c h the changes w h i c h m i g r a t i o n s i n ­
vo lve , t h o u g h these too are t o be t a k e n i n t o account , b u t 
the changes caused b y the g r o w t h o f l a r g e societies. 

P re -h i s to r i c m e n , l i k e m e n as we find t h e m s t i l l i n m a n y 
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par t s o f the E a r t h , h a d fee l ings congruous w i t h the wander­
i n g p reda to ry l i f e , o n l y i n c i p i e n t l y social, w h i c h t hey had to 
lead. Inadequate supp ly o f w i l d f o o d compel led some of 
t he i r descendants t o become pas tora l a n d a g r i c u l t u r a l ; and 
these m u l t i p l i e d i n t o populous t r i be s a n d eventual ly into 
se t t led communi t i e s . T h e y were t he reby cu t o f f f r o m act ivi ­
t ies l i k e those o f the m e n whose characters t hey inheri ted, 
a n d were fo r ced i n t o ac t iv i t ies t o w h i c h t h e i r inheri ted 
characters f u r n i s h e d no incent ives . T h r o u g h o u t the course 
o f c i v i l i z a t i o n t h i s has been, a n d cont inues i n large 
measure t o be, t h e source o f discordances between i n ­
c l ina t ions and requ i rements . O n t h e one hand, there 
s t i l l su rv ive those fee l ings , q u i t e p rope r t o our remote 
ancestors, w h i c h find t h e i r g r a t i f i c a t i o n i n the de­
s t ruc t ive ac t iv i t ies o f the chase a n d i n warfare—feel ings 
w h i c h , ant i -socia l as is t h e conduc t t h e y p rompt , i n ­
d i r e c t l y cause numerous miser ies . O n the other hand, 
pers is tent a n d monotonous l abour has been rendered by 
the pressure o f p o p u l a t i o n a necess i ty ; a n d t h o u g h to 
c i v i l i z e d m e n w o r k is b y no means so r epugnan t as to 
savages, and t o a f e w is even a source o f pleasure, ye t the 
r e -ad jus tmen t has a t present gone b y no means so far that 
pleasure is h a b i t u a l l y f o u n d i n the amoun t o f w o r k habitu­
a l l y r e q u i r e d . F u r t h e r , i t is t o be observed t ha t many of the 
i n d u s t r i a l ac t iv i t i e s w h i c h t h e s t r u g g l e f o r existence has 
t h r u s t o n the m e m b e r s o f m o d e r n societies, are in-door 
ac t iv i t i e s—ac t iv i t i e s n o t o n l y unresponded t o b y the feel­
i n g s i n h e r i t e d f r o m a b o r i g i n a l m e n , b u t i n d i r ec t conflict 
w i t h those more r e m o t e l y i n h e r i t e d a n d deeply organized 
feel ings w h i c h p r o m p t a v a r i e d l i f e i n t h e open a i r . 

Secondary discordances, a n d r e s u l t i n g derangements of 
t h e n o r m a l guidance , are i n d i r e c t l y caused b y t h i s enforced 
persistence i n hab i t s o f l i f e a t var iance w i t h the needs o f the 
c o n s t i t u t i o n . A sedentary occupat ion pu r sued f o r years i n a 
con f ined a i r , regardless o f p r o t e s t i n g sensations, b r i n g s about 
a degenerate phys i ca l state i n w h i c h t h e i n h e r i t e d feelings 
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are g r e a t l y o u t o f h a r m o n y w i t h the super induced r equ i r e ­
men t s o f t h e b o d y . D e s i r e d foods, o r i g i n a l l y appropr ia te , 
become i n d i g e s t i b l e . A n a i r p l e a s u r e - g i v i n g b y i t s f r e s h ­
ness t o those i n v i g o u r , b r i n g s colds a n d rheumat i sms . 
A m o u n t s o f e x e r t i o n a n d exc i t emen t n a t u r a l l y h e a l t h f u l a n d 
g r a t i f y i n g , are f o u n d i n j u r i o u s . A l l w h i c h evi ls , due t h o u g h 
t h e y are t o con t i nued d i s rega rd o f the guidance o f i n h e r i t e d 
fee l ings , come even tua l ly t o be m i s t a k e n f o r proofs t h a t t h e 
gu idance o f i n h e r i t e d fee l ings is wor th less . 

The re is y e t another de r iva t ive cause o f derangement . 
M e n whoso circumstances compe l t h e m day a f t e r day to ca l l 
c e r t a i n powers i n t o undue a n d p a i n f u l ac t ion , w h i l e they are 
shu t o u t f r o m mos t o f the pleasures accompany ing the duo 
ac t ion o f o ther powers , are l iab le to ca r ry too f a r such plea­
surable act ions as r e m a i n t o t h e m . A f t e r disagreeable states 
o f consciousness l o n g s u b m i t t e d t o , an agreeable state o f 
consciousness is received w i t h eagerness; a n d i n the absence 
o f a l t e rna t ive agreeable states is m a i n t a i n e d b y too g rea t a 
persistence i n the a c t i o n w h i c h b r i n g s i t . Hence arise 
var ious k i n d s o f excess. Fee l ings w h i c h w o u l d n o t have 
mis l ed m e n i f a l l t h e i r o ther fee l ings h a d h a d appropr ia te 
spheres o f ac t ion , become mi s l ead ing w h e n these o ther f ee l ­
ings are repressed. A n d t h e n there is cha rged u p o n t h e 
ac t ive fee l ings t h a t misgu idance w h i c h has arisen f r o m 
enforced disobedience to t h e res t . 

T h e r e c t i f i c a t i o n o f these p r o f o u n d a n d m u l t i t u d i n o u s dis­
cordances b y t h e r e - e q u i l i b r a t i o n o f c o n s t i t u t i o n and c o n d i ­
t ions , proceeds i n t h e h u m a n race v e r y s lowly , f o r several 
reasons. T h e y are these. A s p o i n t e d ou t i n the 
Principles of Biology, § 166, t he fitting o f an o rgan i sm 
to new circumstances becomes less a n d less easily ef fected b y 
s u r v i v a l o f the fittest i n p r o p o r t i o n as the o rgan i sm becomes 
complex . T h i s is i l l u s t r a t e d mos t c lear ly a m o n g ourselves. 
T h e r e are so m a n y k i n d s o f super ior i t ies w h i c h several ly 
enable m e n t o su rv ive , n o t w i t h s t a n d i n g accompany ing i n ­
f e r io r i t i e s , t h a t n a t u r a l selection cannot b y i t s e l f r e c t i f y any 
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pa r t i cu la r unf i tness : especially i f , as usua l ly happens ; t l iero 
are co-ex i s t ing unfitnesses w h i c h a l l v a r y independent ly . 
I n d i r e c t e q u i l i b r a t i o n can p l ay b u t a secondary par t , and the 
change h a v i n g to be w r o u g h t b y d i rec t equ i l i b ra t ion , or the 
inher i tance o f funct ional ly-pi*oduced al terat ions , is slower 
t b a n i t w o u l d otherwise be . A g a i n , the conditions 
to w h i c h we m u s t be re-adapted are themselves changing. 
Each f u r t h e r m o d i f i c a t i o n o f h u m a n na ture makes possible a 
f u r t h e r social m o d i f i c a t i o n . The e n v i r o n m e n t alters along 
w i t h a l t e ra t ion o f the c o n s t i t u t i o n . Hence there is required 
re -ad jus tment u p o n re -ad jus tmen t . Once more, 
such he lp to re -ad jus tment as w o u l d resu l t f r o m survival of 
the fittest i f i n d i v i d u a l s i n mos t respects i l l - f i t t e d were 
a l lowed to disappear, is i n g rea t p a r t p revented . Indeed, 
the imbec i l e and id l e are a r t i f i c i a l l y enab led to m u l t i p l y at 
the expense o f the capable a n d indus t r ious . 

I n the case o f m a n k i n d , t h e n , there has arisen, and must 
l o n g cont inue , a deep a n d i n v o l v e d derangement o f the 
n a t u r a l connexions be tween pleasures a n d benef ic ia l actions 
and be tween pains and d e t r i m e n t a l act ions—a derangement 
w h i c h so obscures these n a t u r a l connexions t ha t even the 
reverse connexions are supposed t o o b t a i n . A n d the half-
avowed bel ie f , v e r y c o m m o n l y t o be m e t w i t h , t ha t pa in fu l 
actions are benef ic ia l a n d pleasurable act ions de t r imenta l , 
has been, a n d s t i l l i s , u p h e l d b y creeds w h i c h present for 
the w o r s h i p of m e n a B e i n g w h o is supposed to be displeased 
w i t h t h e m i f t hey seek g ra t i f i ca t ions , a n d to be p rop i t i a t ed by 
g ra tu i tous self-denials a n d even b y se l f - tor tures . 

§ 127. Here, however, we accept the inevitable corollary 
f r o m the genera l doc t r i ne o f E v o l u t i o n , t h a t pleasures are 
the incent ives to l i f e - s u p p o r t i n g acts a n d pa ins the deterrents 
f r o m l i f e - d e s t r o y i n g acts. N o t o n l y do w e see t h a t among 
i n f e r i o r sent ient creatures t h i s gu idance is unden iab ly e f f i ­
c ient , b u t also t h a t i t is u n d e n i a b l y e f f i c ien t i n ourselves, so 
f a r as regards the f u n c t i o n s o n w h i c h l i f e immedia te ly 
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depends. A n d w e cannot here suppose t h a t a r e g u l a t i v e 
sys t em e f f i c i en t f o r a l l -essent ia l act ions has to be reversed 
f o r t h e act ions g r o w i n g o u t o f t h e m . 

One m o r e q u a l i f i c a t i o n has t o be made. W e are ap t 
to t ake f o r g r a n t e d t h a t the benef i c i a l act ions secured mus t 
be act ions benef ic ia l t o t h e i n d i v i d u a l ; whereas the o n l y 
necessi ty i s t h a t t h e y sha l l be benef ic ia l t o t h e race. The 
t w o are b y no means i d e n t i c a l . U p to a ce r t a in p o i n t , w h i l e 
t h e i n d i v i d u a l i s y o u D g a n d n o t y e t f e r t i l e , i t s we l fa re and 
the we l f a r e o f the race go t o g e t h e r ; b u t w h e n the r ep ro ­
d u c t i v e age is reached, t h e we l fa re o f the i n d i v i d u a l a n d o f 
t h e race cease t o be the same, a n d m a y be d i ame t r i ca l ly 
opposed. I n f ac t t h e y are d i a m e t r i c a l l y opposed more f r e ­
q u e n t l y t h a n n o t . I do n o t r e fe r m e r e l y to those cases o f 
asexual genesis p reva len t a m o n g the l o w e r types o f animals , 
i n w h i c h , b y the b r e a k i n g u p o f i t s b o d y i n t o t w o or more , 
the i n d i v i d u a l i t y o f t h e pa ren t is los t i n the i nd iv idua l i t i e s 
o f t he o f f s p r i n g ; b u t I r e fe r t o those cases o f sexual genesis, 
v e r y genera l a m o n g inve r t eb ra t e animals , i n w h i c h the death 
o f t h e parents is a n o r m a l resu l t o f p r o p a g a t i o n . I n the 
g rea t class Insects , t he species o f w h i c h o u t - n u m b e r a l l 
o the r a n i m a l species, t he r u l e is t h a t the male l ives on ly 
u n t i l a n e w gene ra t i on has been bego t t en , and t h a t the 
female dies as soon as the eggs are deposi ted, or, as i n some 
cases, leaves t h e dead shel l o f he r b o d y to be a p r o t e c t i n g 
cover t o the eggs. H e r e , however , each new genera t ion 
does n o t depend f o r i t s we l fa re on c o n t i n u e d l i f e o f the o l d . 
W h e r e , as a m o n g the h i g h e r animals , t he o f f s p r i n g have to be 
fos te red , s u r v i v a l o f the fittest m u s t es tabl ish such a cons t i ­
t u t i o n a l balance t h a t obedience t o the fee l ings , pe r iphe ra l and 
cen t ra l , w h i c h secure the maintenance o f the species cannot 
be f a t a l o r even ser iously i n j u r i o u s . A n d where , as i n the 
h ighes t types , successive broods or successive i n d i v i d u a l s 
are p roduced d u r i n g a series o f years, a n d especially where 
the successive i n d i v i d u a l s so p roduced have to be fos tered f o r 
l o n g per iods , t he i m p l i e d sa t i s fac t ion o f the fee l ings mus t be 
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consistent w i t h paren ta l we l fa re . I f we cannot i n f e r , as a 
necessary resul t c f s u r v i v a l o f the fittest, t h a t the guidance 
o f t he feel ings is here benef ic ia l t o the i n d i v i d u a l , w e can at 
any rate i n f e r t ha t i t is n o t d e t r i m e n t a l . 

Thus , cons ide r ing as t r an s i t i ona l those m a n y anomalies 
tba t accompany the adapta t ion o f the h u m a n race to social 
condi t ions , a n d t a k i n g account o f the qua l i f i ca t ion jus t 
made, we conclude tha t , u p t o the r ep roduc t ive age, pains 
are the concomitants o f act ions i n j u r i o u s b o t h t o the i n d i v i ­
d u a l a n d t o the species, w h i l e pleasures are the concomitants 
o f act ions benef ic ia l b o t h t o the i n d i v i d u a l a n d to the 
species; a n d t h a t w h i l e , a f t e r r e p r o d u c t i o n commences, the 
same re la t ions con t inue to h o l d , t he a d d i t i o n a l relations be­
t w e e n fee l ings a n d actions w h i c h t h e n arise, may be o f a 
reverse k i n d , b u t t h a t the reversal cannot ob t a in among the 
h i g h e r types o f sent ient be ings . 

§ 128. A few words must be added on one further 
q u e s t i o n — W h a t are the i n t r i n s i c natures o f Ploasures and 
Pains, p sycho log ica l ly considered ? T h i s ques t ion appears 
unanswerable, and m a y even tua l ly p rove t o be so. W i t h ­
o u t here a t t e m p t i n g t o answer i t , I w i l l b r i e f l y set down 
three a l l i ed genera l fac ts w h i c h ind ica te the d i rec t ion i n 
w h i c h an answer is t o be f o u n d , i f there is one. 

Pleasures t o a l a rge ex ten t , a n d Pains to some extent , are 
separate f r o m , a n d a d d i t i o n a l t o , t h e fee l ings w i t h w h i c h we 
h a b i t u a l l y i d e n t i f y t h e m . I f I hear a sound o f beaut i fu l 
q u a l i t y , an agreeable state o f consciousness is p roduced ; 
b u t i f t h i s sound is^ unceasing, o r pe rpe tua l ly repeated, the 
state o f consciousness loses i t s agreeableness w i t h o u t other­
wise c h a n g i n g . A g l o w o f d e l i g h t accompanies the sight 
o f a fine c o l o u r ; b u t a f t e r h a v i n g the co lour before the eyes 
f o r a l o n g t i m e there remains o n l y t h e consciousness o f i ts 
q u a l i t y — t h e d e l i g h t is gone . S i m i l a r l y , i f I go o n tas t ing 
some th ing sweet, the re comes a t i m e w h e n the g r a t i f i c a t i on 
ends, t h o u g h the sense o f sweetness cont inues . Doubtless 
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the sense o f sweetness i t s e l f even tua l ly becomes deadened; 
b u t t h e g r a t i f i c a t i o n g ives place t o nausea before t h i s 
happens . A m o n g Pains t h e pa ra l l e l f ac t is less 
c o n s p i c u o u s ; b u t i t is n o t d i f f i c u l t t o perceive t h a t a l o n g 
w i t h t h e loca l ized p a i n , say o f a b ru i se or a b u r n , there 
goes a n e lement o f distress t h a t is n o t local ized . 

T h e second o f these a l l i e d t r u t h s , i l l u s t r a t i o n s o f w h i c h 
serve i n p a r t t o r e - i l l u s t r a t e t h e first, i s t h a t Pleasures a n d 
Pa ins m a y be a c q u i r e d — m a y be, as i t were , superposed on 
c e r t a i n f ee l ings w h i c h d i d n o t o r i g i n a l l y y i e l d t h e m . 
Smoker s , snu f f - t ake r s , a n d those w h o chew tobacco, f u r n i s h 
f a m i l i a r instances o f the w a y i n w h i c h l o n g persistence i n a 
sensatio n n o t o r i g i n a l l y pleasurable, makes i t p leasurable— 
the sen sation i t s e l f r e m a i n i n g unchanged . T h e l i k e happens 
w i t h "various foods a n d d r i n k s , w h i c h , a t first d i s tas te fu l , are 
a f t e r w a r d s g r e a t l y r e l i shed i f f r e q u e n t l y t a k e n . C o m m o n 
sayivigs abou t t h e effects o f h a b i t i m p l y r e c o g n i t i o n o f th i s 
t r u oh as h o l d i n g w i t h fee l ings o f o ther orders . T h a t 
acate p a i n can be super induced o n fee l ings o r i g i n a l l y agree-
aole o r i n d i f f e r e n t , w e have no p roo f . B u t w e have p r o o f 
chat t h e state o f consciousness ca l led d i sgus t m a y be made 
inseparable f r o m a f e e l i n g t h a t was once pleasurable. T h e 
ex t reme repugnances s h o w n b y c h i l d r e n t o the sweet t h i n g s 
g i v e n t h e m a l o n g w i t h medicines , are i l l u s t r a t i o n s ; and p r o ­
b a b l y nea r ly every one can f u r n i s h f r o m his o w n experience 
some instance o f acqu i r ed avers ion o f another order . 

T h e t h i r d o f these a l l i ed facts is t h a t Pleasures are more 
l i k e one another t h a n are t h e fee l ings w h i c h y i e l d t h e m , 
a n d t h a t a m o n g Pains w e m a y t race a pa ra l l e l resemblance. 
T h e wave o f d e l i g h t p r o d u c e d b y the s i g h t o f a g r a n d l a n d ­
scape, is q u a l i t a t i v e l y m u c h t h e same as t h a t p roduced b y 
a n expressive mus ica l cadence. The re is close k i n s h i p be­
t w e e n the agreeable fee l ings aroused, the one b y a k i n d 
w o r d a n d the o ther b y a h i g h l y poe t i ca l t h o u g h t . N a y , i t 
needs b u t t o m a r k t h e a c c o m p a n y i n g express ion o f face, 

to perceive t h a t even t h e pleasure w h i c h an exquis i t e per-
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f u m e y ie lds is to a considerable ex t en t o f tbe same nature . 
I ndeed , t be f r e q u e n t app l i ca t ion o f tbe words sweet, de l i c i ­
ous, & c , t o t h i n g s a n d acts o f a l l k i n d s t h a t y i e l d great 
pleasure, shows t h a t t h i s s i m i l a r i t y is h a b i t u a l l y recog­
n ized . Pains d isp lay t h i s k i n s h i p s t i l l more 
conspicuously. T h o u g h the o r d i n a r y fee l ings o f heat, ot 
pressure, a n d o f muscula r tens ion , resemble one another 
b u t l i t t l e , y e t w h e n t h e y are several ly ra ised t o h i g h i n ­
tensities the r e s u l t i n g pains are nea r ly a l l i ed . Indeed , there 
is an obvious f a m i l y l ikeness a m o n g a l l the per iphera l pains 
w h e n intense, and a m o n g a l l the cen t ra l pains when intense. 

These three genera l facts t a k e n toge ther , war ran t the 
suspicion t h a t w h i l e Pleasures a n d Pains are pa r t ly con­
s t i t u t e d o f those loca l and conspicuous elements o f fee l ing 
d i r e c t l y aroused b y special s t i m u l i , t h e y are largely, i f 
no t m a i n l y , composed o f secondary elements o f feel ing 
aroused i n d i r e c t l y b y d i f fused s t i m u l a t i o n o f the nervous 
system. I n a f u t u r e p a r t o f t h i s w o r k we may find fu r the r 
reasons fo r b e l i e v i n g t l i i t i . 
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C H A P T E R L 

LIFE AND MIND AS CORRESPONDENCE.* 

§ 129. Having in the first part of this work contem­
p l a t e d those facts o f ne rvous s t ruc tu re a n d f u n c t i o n w h i c h 
f o r m the da ta o f P s y c h o l o g y ; a n d h a v i n g , i n the p a r t j u s t 
closed, g r o u p e d t oge the r t h e i nduc t ions d r a w n f r o m a 
gene ra l su rvey o f m e n t a l states a n d processes; we are p re ­
p a r e d f o r a deduc t ive i n t e r p r e t a t i o n . T h e field o f i n q u i r y 
w h i c h w e i n c i d e n t a l l y en te red i n the las t chapter , w h e n 
s eek ing a n e x p l a n a t i o n o f t h e phenomena o f pleasure a n d 
p a i n , w e have n o w t o exp lo re sys temat ica l ly t h r o u g h o u t i t s 
w h o l e e x t e n t . 

I f t h e d o c t r i n e o f E v o l u t i o n is t r u e , the inev i t ab le i m p l i ­
c a t i o n is t h a t M i n d can be unders tood o n l y b y obse rv ing 
h o w M i n d is evo lved . I f creatures o f t h e mos t elevated 
k i n d s have reached those h i g h l y i n t eg ra t ed , v e r y d e f i ­
n i t e , a n d e x t r e m e l y heterogeneous organiza t ions t hey pos­
sess, t h r o u g h mod i f i ca t i ons u p o n mod i f i ca t i ons accumula ted 
d u r i n g a n immeasurab le p a s t — i f the developed nervous 

* This Chapter stands in place of five chapters which, in the original edition 
of this work, prepared the way for the General Synthesis. The first of them, 
on Method, I hope eventually to include in an introduction to First 
Principles. The others are now embodied in Part I . of the Principles of 
Biology. Except by the omission of these introductory chapters, the General 
Synthesis remains in substance unchanged ; but i t has been much improved 
in expression. 
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systems o f such creatures have ga ined t h e i r complex 
s t ructures aud func t i ons l i t t l e b y l i t t l e ; t hen , necessarily, 
the i n v o l v e d f o r m s o f consciousness w h i c h are the corre­
la t ives o f these complex s t ruc tures a n d func t ions must 
have arisen b y degrees. A n d as i t is impossible t r u l y to 
comprehend the o rgan iza t ion o f the b o d y i n general , or of 
the nervous system i n pa r t i cu la r , w i t h o u t t r a c i n g i t s suc­
cessive stages o f c o m p l i c a t i o n ; so i t m u s t be impossible to 
comprehend men ta l o rgan i za t i on w i t h o u t s i m i l a r l y t rac ing 
i t s stages. 

H e r e , t h e n , we commence the s tudy o f M i n d as objec­
t i v e l y mani fes ted i n i t s ascending grada t ions t h r o u g h the 
various types o f sent ient be ings . 

§ 130. From what point are we likely to obtain the 
wides t v i ew o f t h i s evo lu t ion? H o w shal l we guide our­
selves towards a concept ion genera l enough to include the 
en t i re range o f m e n t a l mani fes ta t ions , u p f r o m creatures 
t ha t y i e l d b u t the fa in tes t traces o f f e e l i n g t o creatures 
h a v i n g in te l lec ts and emot ions l i k e our o w n ? 

I n pursuance o f the m e t h o d o f choosing hypotheses, we 
m u s t compare m e n t a l phenomena w i t h the phenomena most 
l i k e t h e m , and observe w h a t character, presented b y no 
o ther phenomena, t h e y b o t h present .* A generalization 
u n i t i n g t w o d i f f e r en t b u t a l l i e d classes o f facts , necessarily 
uni tes a l l the facts con ta ined i n e i ther class. Hence, i f we 
f i n d a f o r m u l a w h i c h a l o n g w i t h m e n t a l evo lu t i on includes 
the e v o l u t i o n nearest a k i n t o i t , w e shal l , b y impl ica t ion , 
find a f o r m u l a c o m p r e h e n d i n g the en t i r e process o f mental 
evo lu t ion . I t m a y a f t e r w a r d s be n e e d f u l so t o l i m i t this 
f o r m u l a t h a t m e n t a l e v o l u t i o n alone is expressed b y i t . B u t 
we shal l best f u l f i l t h e r equ i r emen t s o f clear expos i t ion by 
first e x h i b i t i n g m e n t a l e v o l u t i o n as i t m a y be mos t gene-

* Reference is here made to the omitted chapter on Method, named in the 
preceding note. 
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r a l l y conce ived , a n d subsequent ly spec ia l i z ing t b e concep­
t i o n . 

T b e p h e n o m e n a w h i c h those o f M i n d resemble i n the 
grea tes t degree are those o f b o d i l y l i f e . W h i l e these 
classes o f phenomena are i n t i m a t e l y r e l a t ed t o one another , 
t h e y are r e l a t ed t o o the r classes o f phenomena i n compara­
t i v e l y r emo te w a y s . O u r ques t ion , the re fo re , becomes— 
W h a t is i t t h a t m e n t a l l i f e a n d b o d i l y l i f e have i n c o m m o n ? 
A n d t h i s amount s t o t h e q u e s t i o n — W h a t d is t inguishes L i f e 
i n genera l ? 

§ 131. Thus, in looking for a conception of mental evolu­
t i o n s u f f i c i e n t l y l a rge t o t ake i n a l l t he facts , w e are l e d 
b a c k t o t b e d e f i n i t i o n o f L i f e reached a t the outset o f t h e 
Pri ncvp les of Bio logy. 

I n P a r t I . , Chap . I V o f t h a t w o r k , the p r o x i m a t e idea we 
a r r i v e d a t was t h a t L i f e is " the de f in i t e c o m b i n a t i o n o f hete­
rogeneous changes, b o t h s imul taneous a n d successive." I n 
t h e n e x t chapter i t was s h o w n t h a t t o develop th i s p r o x i ­
m a t e idea i n t o a comple te idea, i t is n e e d f u l t o recognize 
the c o n n e x i o n b e t w e e n these act ions g o i n g o n w i t h i n an 
o r g a n i s m a n d t h e ac t ions g o i n g on w i t h o u t i t . W e saw 
t h a t L i f e is adequate ly conceived o n l y w h e n w e t h i n k o f i t 
as e e t h e de f in i t e c o m b i n a t i o n o f heterogeneous changes, 
b o t h s imul taneous a n d successive, i n correspondence w i t h 
e x t e r n a l co-existences a n d sequences." A f t e r w a r d s t h i s 
d e f i n i t i o n was f o u n d t o be reduc ib le t o the b r i e f e r d e f i n i ­
t i o n — " T h e con t inuous a d j u s t m e n t o f i n t e r n a l re la t ions t o 
e x t e r n a l r e l a t i o n s ; " a n d t h o u g h , b y l e a v i n g o u t the cha­
rac te r i s t i c o f he te rogene i ty , t h i s d e f i n i t i o n is r ende red some­
w h a t too w i d e , so t h a t i t inc ludes a f e w n o n - v i t a l phenomena 
w h i c h s imula te v i t a l i t y , y e t p r a c t i c a l l y no e r ro r is l i k e l y t o 
r e su l t f r o m i t s use. 

T h a t L i f e consists i n t h e main tenance o f i n n e r act ions 
c o r r e s p o n d i n g w i t h ou te r ac t ions , was c o n f i r m e d o n f u r t h e r 

obse rv ing h o w t h e degree o f L i f e var ies as t h e degree o f 
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correspondence. I t was p o i n t e d ou t t ha t , b e g i n n i n g w i t h 
the l o w l i f e o f p lan ts a n d o f r u d i m e n t a r y animals, the 
progress t o l i f e o f h i g h e r a n d h i g h e r k i n d s essentially con­
sists i n a con t inua l i m p r o v e m e n t o f t h e adapta t ion between 
organic processes a n d processes w h i c h e n v i r o n the organism. 
W e observed h o w a long w i t h c o m p l e x i t y o f o rganiza t ion there 
goes an increase i n the n u m b e r , i n the range , i n the speci­
a l i t y , i n the c o m p l e x i t y , o f the ad jus tments o f inne r relations 
t o outer re la t ions . A n d i n t r a c i n g u p the increase we found 
ourselves pass ing w i t h o u t b reak f r o m the phenomena of 
b o d i l y l i f e t o the phenomena o f m e n t a l l i f e . 

W e have n o w t o s t a r t a f resh , a n d to develop the general 
t r u t h there b r i e f l y i nd i ca t ed i n t o a combina t ion o f more 
special t r u t h s . 

§ 132. In doing this it will be needful to begin with th 
l i f e o f f o r m s a lmost too s imple t o be cal led organisms, that 
we m a y note the first traces o f d i f f e r e n t i a t i o n between the 
v i t a l act ions w e class as phys i ca l a n d the v i t a l actions we 
class as psych ica l . T h o u g h t h r o u g h o u t w e shal l continue 
to r e g a r d these t w o classes o f act ions as f a l l i n g w i t h i n the 
one class m a r k e d o u t b y ou r d e f i n i t i o n , ye t , as we follow 
under each o f i t s several aspects the progress o f the corre­
spondence be tween the o r g a n i s m a n d i t s envi ronment , the 
reader w i l l n o t f a i l t o observe h o w w e pass f r o m the physical 
to the psychica l t h e m o m e n t we r ise above the correspond­
ences t h a t are f e w , s imple , a n d immed ia t e . 
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THE CORRESPONDENCE AS DIRECT AND HOMOGENEOUS. 

§ 133. The lowest life is found in environments of un­
usual s i m p l i c i t y . M o s t env i ronmen t s present b o t h co­
existences a n d sequences; b u t there are some w h i c h , f o r a 
shor t t i m e , present co-existences o n l y ; a n d i n these, d u r i n g 
t h i s sho r t t i m e , occur t h e least-developed organ ic f o r m s . O f 
those classed w i t h t h e vege t a l k i n g d o m , m a y be ins tanced 
t h e Yeas t -p l an t , a n d t h e Protococcus nivalis o r r e d snow 
a lga . O f those h e l d t o be o f a n i m a l na tu re , the Gregarina 
a n d t h e H y d a t i d m a y be t a k e n as samples. 

T h e l i f e o f each o f these organisms consists, a lmost 
w h o l l y , o f a f e w contemporaneous processes a d j u s t e d t o the 
co-exis ten t p roper t i e s o f the m e d i u m w h i c h surrounds i t . 
T h e yeas t -p lan t has f o r i t s hab i t a t a fluid cons i s t i ng o f 
w a t e r h o l d i n g i n so lu t i on ce r t a in oxy-hydro -ca rbons , some 
n i t r o g e n o u s ma t t e r , o x y g e n , a n d p r o b a b l y o the r elements 
i n m i n o r p r o p o r t i o n s . T h a t i t m a y flourish, t h e wa te r m u s t 
b e ne i t he r v e r y h o t n o r v e r y c o l d ; a n d l i g h t m u s t be ex­
c luded . T h e cond i t ions b e i n g f u l f i l l e d , t he yeas t -p lan t d i s ­
p lays w h a t w e ca l l v i t a l changes, i n correspondence w i t h 
chemica l changes a m o n g t h e substances b a t h i n g i t s surface. 
T h e c e l l g r o w s a n d m u l t i p l i e s ; t h e fluid f e r m e n t s ; a n d 

w h i l e t h e f l u i d cont inues t o s u p p l y t h e n e e d f u l mate r ia l s 
under t h e n e e d f u l cond i t ions , t h e ce l l cont inues t o man i f e s t 
the same phenomena. B u t l e t t h e t e m p e r a t u r e be consider-
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ab ly raised, or some o f tbe ingred ien t s exhausted, and the 
actions cease. The l i f e , l i m i t e d i n l e n g t h to the b r i e f pe r iod 
d u r i n g w h i c h the env i ronmen t remains p rac t i ca l ly u n i f o r m , 
exh ib i t s no successive changes such as those b y w h i c h a 
shrub responds to the a l ternat ions o f day and n i g h t , and of 
the seasons. E x c l u d i n g those modi f i ca t ions o f f o r m and 
size w h i c h are the necessary concomitants o f continued 
ass imila t ion, the only successive changes e x h i b i t e d b y the 
yeast-plant i n c o m m o n w i t h the h i g h e r p lants , are those 
w h i c h end i n the f o r m a t i o n o f spores. D e t e r m i n e d as they 
p r o b a b l y are b y the d i m i n i s h i n g quant i t ies o f the materials 
n e e d f u l f o r g r o w t h , these genera t ive actions may be re­
ga rded as successive changes i n the o rgan i sm corresponding 
w i t h successive changes i n the e n v i r o n m e n t ; and most 
l i k e l y there is no o rgan i sm b u t w h a t , i n add i t ion to the 
s imultaneous processes t a k i n g place i n i t , undergoes a serial 
process o f t h i s character . E v i d e n t l y , however , the two 
orders o f changes, answer ing i n t h i s case to the t w o a l l -
essential f u n c t i o n s o f ass imi la t ion a n d rep roduc t ion , exist 
unde r t h e i r s imples t f o r m s i n correspondence w i t h the sim­
ples t re la t ions i n the e n v i r o n m e n t ; and e n d i n g as they do 
w i t h t h a t new state o f the e n v i r o n m e n t soon a r i s ing , the l i fe 
is as shor t as i t is i n c o m p l e x . 

I t is needless to present i n de t a i l each o f the other case? 
named . T h e Protococcus nivalis exists i n snow—a medium 
s imple a n d constant i n chemica l character, a n d res t r ic ted i n 
i t s var ia t ions o f t empera tu re . R e d d e n i n g b y i t s r a p i d m u l t i ­
p l i c a t i o n la rge t rac ts i n the a rc t i c reg ions i n a s ingle n igh t , 
d u r i n g w h i c h t h e c i rcumstances m u s t r e m a i n almost u n i ­
f o r m , t h i s m i n u t e o rgan i sm e x h i b i t s v i t a l processes corre­
spond ing o n l y to s u r r o u n d i n g co-existences; a n d can undergo 
scarcely any changes co r r e spond ing t o s u r r o u n d i n g se­
quences. T o a new state i n i t s m e d i u m , i t does n o t adapt 

i t s e l f b u t dies : t he snow mel t s a n d i t disappears. S imi l a r ly 
w i t h the Gregarina—a single-cel led c rea ture w h i c h inhabi ts 
the in tes t ines o f ce r t a in insects j w h i c h is there ba thed by 
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n u t r i t i v e l i q u i d ; which , is k e p t a t a t o l e r a b l y constant t e m ­
pera ture ; a n d w h i c h exis ts ' no l o n g e r t h a n i t s special 
e n v i r o n m e n t ex is t s . I n these a n d o ther such cases the 
pecu l i a r i t i e s t o be n o t e d are : — f i r s t , t h a t the act ions i n t h e 
o r g a n i s m are i m m e d i a t e l y dependent o n the a f f in i t i e s o f the 
e lements t o u c h i n g i t o n a l l s ides ; and , second, t h a t the 
i n t e r n a l changes p roceed u n i f o r m l y , or nea r ly so, because, 
d u r i n g t h e b r i e f t i m e t h a t the l i f e lasts, t he ex t e rna l r e la ­
t i o n s r e m a i n u n i f o r m , o r near ly so. The correspondence is 
a t once direct a n d homogeneous. The d i s i n t e g r a t i n g m a t t e r 
a n d t h e m a t t e r t o be i n t e g r a t e d , b e i n g everywhere d i f f u s e d 
t h r o u g h the e n v i r o n m e n t , i t resul ts t h a t a l l t he agents to 
w h i c h the v i t a l changes s tand re la ted , are n o t o n l y i n contact 
w i t h t h e o r g a n i s m , b u t continually i n contac t w i t h i t . A n d 
hence there need ne i t he r those mo t ions n o r locomot ions , 
w h i c h , where t h e y occur, i n v o l v e more or less he te rogene i ty 

i n the correspondence. 

§ 134. In strictness, no other forms of life than those 
c o n d i t i o n e d as above descr ibed, can be said to e x h i b i t a 
correspondence a t once d i r e c t and homogeneous. B u t the 
t r a n s i t i o n t o h i g h e r f o r m s b e i n g g radua l , i t is imposs ib le t o 
make d iv i s ions i n such w a y as e n t i r e l y t o avo id i n c o n g r u i t i e s ; 
a n d o n the w h o l e , i t seems best t o not ice here a class o f 
o rgan i sms w h i c h , w h i l e t hey e x h i b i t m o t i o n , e i ther absolute 
o r r e l a t ive , do so w i t h compara t ive u n i f o r m i t y . T h e s implest 
o f t h e c i l i a t e d a n i m a l c u l e s ; t he mos t r egu la r o f the com­
p o u n d c i l i a t e d o rgan isms , l i k e the Volvox globator; t oge the r 

w i t h t h e Sponges a n d t h e i r allies ; m a y be ins tanced as d is ­

p l a y i n g l i f e o f t h i s order . 
W a t e r , e i the r f r e s h o r salt , b e i n g i n a l l these cases the 

m e d i u m i n h a b i t e d , the genera l f a c t t o be observed is , t h a t 
t h e i n c i p i e n t m u l t i f o r m i t y o f t h e v i t a l act ions is i n corre­
spondence w i t h t h e i n c i p i e n t m u l t i f o r m i t y o f the e n v i r o n ­
m e n t . T h o u g h , f r o m a h u m a n p o i n t o f v i e w , the l i q u i d s i n 

w h i c h t h e yeas t -p lan t a n d t h e Gregarina l i v e are f a r mora 
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heterogeneous t han the water , e i ther o f the sea or o f a p o n d ; 
ye t , r e la t ive ly to these con ta ined organisms, t h e y are less 
heterogeneous. F o r every p o r t i o n o f the w o r t b a t h i n g the 
ce l l -wa l l o f t h e yeast-plant , a n d every p o r t i o n o f the n u t r i ­
t i v e emuls ion s u r r o u n d i n g the Gregarina, presents the 
m a t t e r t o be ass imilated ; b u t every p o r t i o n o f the water i n 
w h i c h a Protozoon swims , t h o u g h i t presents o x y g e n , does 
n o t present n u t r i m e n t . E v e n l y d i f fu sed as the f o o d o f the 
first i s , a n d i r r e g u l a r l y scat tered as is t h a t o f the last, the 
ex te rna l re la t ions m u s t be more homogeneous to the one 
t h a n t o t h e other . A n d mani fes t ly , an o rgan ism whose 
m e d i u m , t h o u g h unceas ingly d i s i n t e g r a t i n g i t , is no t un­
ceasingly s u p p l y i n g i t w i t h i n t eg rab l e mat te r , b u t presents 
o n l y dispersed atoms o f i n t eg rab le mat te r , m us t ei ther tra­
verse i t s m e d i u m w i t h such v e l o c i t y as shal l b r i n g i t i n 
contact w i t h t h e requ i s i t e q u a n t i t y o f in t eg rab le matter , or 
m u s t cause the m e d i u m t o move past i t w i t h such veloci ty— 
m us t have e i ther an absolute m o t i o n , as the i n f u s o r y animal­
cule, or a re la t ive m o t i o n , as the sponge towards the water i t 
draws i n a n d expels . Thus t h e n , t h e a d d i t i o n o f mechanical 
changes to the changes d i sp layed b y motionless organisms, is 
the a d d i t i o n o f new i n t e r n a l re la t ions i n correspondence wi th 
new ex te rna l re la t ions . 

I t is , however , t o be r e m a r k e d , t h a t the processes b y which 
movements o f t h i s order are ef fected, are themselves i n direct 
a n d nea r ly homogeneous correspondence w i t h almost ever-
present proper t ies o f the e n v i r o n m e n t . The f ac t tha t the 
c i l i a r y ac t ion o f f resh-wate r creatures ceases w h e n they are 
p u t i n t o sea-water, a n d t h a t o f sea-water creatures when 
they are p u t i n t o f r e s h - w a t e r ; t he f ac t t h a t w h e n creatures 
d i s p l a y i n g i t have been k i l l e d , the c iba ry ac t ion o n un in ju red 
par ts , a n d even o n par t s t h a t have been c u t of f , continues for 
a l o n g t i m e ; a n d t h e f u r t h e r fac t , d iscovered b y V i r c h o w , 
t h a t c i l i a r y m o t i o n w h i c h has ceased m a y be re -exc i t ed by 
a so lu t i on o f caustic p o t a s h ; u n i t e t o show t h a t the mo t ion 
o f these microscopic hai rs is caused b y the immed ia t e con-
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tact of something in the environment—consists of a suc­
cession o f m i n u t e i n t e r n a l changes, i n correspondence w i t h 
those m i n u t e r e c u r r i n g ac t ions o f the m e d i u m w h i c h the 
w a v i n g o f t h e c i l i a themselves i n v o l v e . A n d the occasional 
suspensions o f the m o t i o n m a y poss ib ly r e s u l t f r o m loca l 
def ic iencies i n the m e d i u m , o f those mater ia l s o r cond i t ions 
t h a t de t e rmine i t ; i n w h i c h case t h i s s l i g h t he t e rogene i ty 
i n t h e mechan ica l changes answers t o a s l i g h t he te rogene i ty 

i n the e n v i r o n m e n t . 

14 



C H A P T E R I I I . 

THE CORRESPONDENCE AS DIRECT BUT HETEROGENEOUS. 

§ 135. The advance, of which we have just marked the 
f i r s t steps, f r o m a correspondence t h a t i s u n i f o r m to one 
tha t is va r i ed , begins t o show i t s e l f d i s t i n c t l y w h e n there 
occur e i ther absolute or r e la t ive changes i n the environment . 
A m o n g p lan t s , i t is seen w h e n , f r o m a hab i t a t i n w h i c h the 
need fu l elements, b a t h i n g the o r g a n i s m o n a l l sides, are 
ever presented under fit cond i t ions f o r absorp t ion b y i t , we 
pass t o a h a b i t a t i n w h i c h t h e n e e d f u l elements, though 
always a round , are n o t a lways presented under fit conditions 
f o r absorp t ion . A n d a m o n g animals , i t is seen b o t h on 
passing f r o m the Protozoa t o the h i g h e r aquat ic creatures, 
w h i c h b e i n g l a r g e r a n d the re fo re need ing l a rge r p rey are 
i n the c o n d i t i o n o f h a v i n g t h e i r n u t r i m e n t less un i fo rmly 
d i f fused , and o n pass ing f r o m aquat ic creatures to terrestrial 
ones, t o w h i c h the less u n i f o r m d i f f u s i o n o f n u t r i m e n t is 
n o t r e la t ive o n l y , b u t absolute . T h e r e su l t i s , t h a t besides 
correspondence w i t h a f e w ever-present co-existences i n the 
env i ronmen t , we have n o w correspondence w i t h a few se­
quences i n i t . L e t us glance a t each class o f cases. 

§ 136. The higher plants, requiring not only carbonic acid 

d i l u t e d w i t h a i r , b u t l i g h t , a c e r t a in t empera tu re , a certain 
soi l , a n d a ce r t a in q u a n t i t y o f m o i s t u r e , show us variations 
i n the v i t a l act ions co r r e spond ing w i t h va r ia t ions w h i c h the 
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environment undergoes in respect to these conditions— 
va r i a t ions a n s w e r i n g t o those o f the h o u r , t h e weather , and 
t h e seasons. A s w e l a t e l y saw, t h e lowes t l i f e cont inues 
o n l y so l o n g as i t s e n v i r o n m e n t remains p r a c t i c a l l y h o m o ­
geneous, b o t h i n Space a n d T i m e . L i f e a degree h i g h e r 
m u s t be l o o k e d f o r i n o rgan i sms d i s p l a y i n g changes t h a t 
co r r e spond w i t h t h e most general changes to" w h i c h t h e 
e n v i r o n m e n t i s l i a b l e ; a n d t h i s i s t h e k i n d o f l i f e e x h i b i t e d 
b y t h e vege t a l k i n g d o m a t l a r g e . These changes i n l i g h t 
a n d heat , are m o s t genera l b o t h as o c c u r r i n g w i t h grea ter 

r e g u l a r i t y i n t i m e a n d a m o u n t t han any others , a n d as 
a f f e c t i n g t h e w h o l e mass o f t h e s u r r o u n d i n g m e d i u m . 
B e i n g p e r i o d i c a n d un ive r sa l , as w e l l as compara t ive ly s low, 
t h e y p roduce o n l y t h a t smal l degree o f he te rogene i ty i n t h e 
e n v i r o n m e n t , answered to b y the s m a l l degree o f he tero­
g e n e i t y i n t h e v i s i b l e changes o f p l a n t - l i f e . 

I t s h o u l d be added t h a t the grea ter c o m p l e x i t y o f corre­
spondences, a n d the re fo re g rea te r l e n g t h i n the series o f 
correspondences, w h i c h these h i g h e r p lan ts d isp lay , invo lves 
a f u r t h e r g r o u p o f v i t a l processes. T h e l o n g - c o n t i n u e d 
g r o w t h made possible b y the be t t e r a d j u s t m e n t o f i n t e r n a l 
re la t ions t o e x t e r n a l r e l a t ions , i m p l y i n g , as i t does, an i n ­
c reas ing remoteness i n the pa r t s o f the o rgan i sm f r o m one 
ano ther , supposes some means o f p u t t i n g the remote par t s 
i n c o m m u n i c a t i o n ; and hence a c i r c u l a t o r y sys tem. Or , 
m o r e s t r i c t l y , i t m a y be said, t ha t a c i r c u l a t o r y system is 
necessi tated b y increase o f size, j o i n e d w i t h the d i v i s i o n of 
t h e e n v i r o n m e n t i n t o the t w o halves, so i l a n d a i r , so t h a t 
the o n l y respect i n w h i c h the p l a n t shows us h a b i t u a l m o v e ­
ments (those o f sap) answers t o the o n l y respect i n w h i c h the 
e lements i n i t s e n v i r o n m e n t are n o t co-extensive i n Space. 

§ 137. Turning from plants to plant-animals or zoophytes, 

w e see t h a t w h i l e i n t h e m there are general successive 
changes co r re spond ing , l i k e those o f p lan t s , w i t h genera l 
successive changes i n t h e i r e n v i r o n m e n t , t h e y e x h i b i t 
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ce r ta in special changes, co r re spond ing w i t h special changes 
i n i t . T h o u g h t o t h e chemical , t h e r m a l , a n d h y g r o m e t r i o 
act ions a f f e c t i n g the w h o l e mass o f i t s m e d i u m , the actions 
g o i n g o n i n the p l a n t s l o w l y respond, t hey do n o t respond 
t o s u r r o u n d i n g mechanica l ac t ions ; as those o f a wi re -
w o r m g n a w i n g i t s roots , or a he rb ivo re b r o w s i n g on its 
leaves. B u t the most conspicuous o f a zoophyte 's actions 
are those w h i c h f o l l o w the t o u c h i n g o f i t s expanded ten­
tacles. T o a r e l a t i o n o f co-existence between t ang ib le and 
o ther proper t ies , presented i n a pa r t i cu l a r p a r t o f the envi­
r o n m e n t , there corresponds, i n the o rgan ism, a re la t ion of 
sequence be tween ce r t a in t ac tua l impressions and certain 
con t rac t ions . H e r e are several facts t o be no t iced . F i rs t , 
t h a t b e i n g a s ta t ionary creature whose m e d i u m does not 
s u p p l y m a t t e r t o be i n t e g r a t e d so u n i f o r m l y as i t supplies 
d i s i n t e g r a t i n g ma t t e r , the zoophyte m u s t o b t a i n mat ter to 
be i n t e g r a t e d b y a r r e s t i n g those po r t i ons here and there 
m o v i n g t h r o u g h i t s m e d i u m ; a n d d o i n g th i s presupposes 
sensitiveness a n d c o n t r a c t i l i t y connected i n the manner 
seen. Second, t h a t t h e a b i b t y t o respond, n o t s imply to 
the co-existences a n d sequences presented b y the whole 
mass o f the e n v i r o n m e n t , b u t t o t h e co-existences and 
sequences presented b y p a r t i c u l a r bodies i n i t , is an advance 
i n the cor respondence; w h i c h is also rendered more hetero­
geneous b y the a d d i t i o n . 

§ 138. Of all these cases however, as of those in the 
last chapter , i t is t o be r e m a r k e d , t h a t the correspondence 
be tween i n t e r n a l a n d e x t e r n a l re la t ions extends only to 
ex t e rna l re la t ions w h i c h have one o r b o t h t e rms i n contact 
w i t h the o r g a n i s m . T h e processes g o i n g o n i n the yeast-
p l a n t cease unless i t s c e l l - w a l l is ba thed b y t h e saccharine 
a n d o the r mat te r s o n whose a f f in i t i e s t h e y depend. The 
t ree m u s t have i t s carbonic ac id , water , ea r thy salts, ammo­
nia, a n d the rest , app l i ed d i r e c t l y t o i t s surface i n the pre­
sence o f l i g h t and h e a t : u n t i l t h e y are t h u s app l i ed i t 
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remains inert. And so too among the lowest animals, the 
substances t o be ass imi la ted m u s t come i n co l l i s ion w i t h 
t h e o r g a n i s m be fo re a n y correspondence be tween i n n e r a n d 
ou te r changes is s h o w n . A l i k e i n those f o r m s o f l i f e whose 
e n v i r o n m e n t s p e r p e t u a l l y present the d i s i n t e g r a t i n g a n d i n ­

t e g r a b l e ma t t e r s u n d e r t h e r equ i s i t e c o n d i t i o n s ; i n those 
whose e n v i r o n m e n t s p e r p e t u a l l y present t h e m , b u t unde r 

va r i ab l e c o n d i t i o n s ; i n those whose env i ronmen t s , t h o u g h 
n o t f u l l o f i n t e g r a b l e m a t t e r , y e t c o n t a i n i t i n such a b u n d ­
ance t h a t mere r a n d o m l o c o m o t i o n b r i n g s t h e m i n contact 
w i t h a s u f f i c i e n c y ; a n d i n those whose env i ronmen t s con­
t a i n i t i n m o v i n g masses so numerous t h a t , t h o u g h t h e m ­
selves s t a t i ona ry , chance b r i n g s t h e m as m a n y as t h e y w a n t 
— a l i k e i n a l l these f o r m s o f l i f e , there is a n absence o f 
t h a t correspondence be tween i n t e r n a l re la t ions a n d distant 
e x t e r n a l re la t ions , w h i c h characterizes more h i g h l y - e n d o w e d 
f o r m s . 



C H A P T E R I V . 

THE CORRESPONDENCE AS EXTENDING I N SPACE. 

§ 139. ON ascending from the lowest types of life, in 
w h i c h the a d j u s t m e n t o f i nne r re la t ions t o outer relations 
is thus l i m i t e d , one m a r k e d man i f e s t a t i on o f the heighten­
i n g correspondence, is t he inc reas ing distance at wh ich 
co-existences a n d sequences i n the env i ronmen t produce 
adapted changes i n the o rgan i sm. T h i s progress accompa­
nies the development o f the senses o f smel l , s igh t , hear ing, 
& c , a n d the subsequent development o f the i n t e l l ec t . 

There is reason t o bel ieve t h a t t h e suscept ibi l i t ies to 
odours, colours, a n d sounds, arise b y degrees ou t o f that 
i r r i t a b i l i t y w h i c h a n i m a l t issue, i n i t s lowest fo rms , pos­
sesses. The say ing o f D e m o c r i t u s t h a t a l l t he senses are 
modi f ica t ions o f t o u c h , m o d e r n science goes f a r to conf i rm. 
S m e l l i n g obv ious ly imp l i e s the contact o f dispersed particles 
w i t h a spec ia l ly -modi f i ed p a r t o f the o rgan i sm—impl i e s that 
these par t ic les are so ca r r i ed b y a c u r r e n t o f a i r or water as 
to i m p i n g e o n th is m o d i f i e d p a r t . H e a r i n g resul ts w h e n we 
feel t he v i b r a t i o n s o f the a i r l y i n g i n contact w i t h our bodies. 
A s the s k i n at l a rge is sensit ive t o a succession o f mecha­
n ica l impulses g i v e n b y dense m a t t e r ; so ce r t a in external 
a u d i t o r y s t ruc tures , easily m o v e d , are sensi t ive t o a f a r more 
r a p i d succession o f mechanica l impulses g i v e n b y ma t t e r of 
g rea t t e n u i t y . T h e o r g a n o f s igh t , aga in , i s one t h r o u g h 
w h i c h the pulses o r undu l a t i ons o f a y e t m o r e delicate 
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m e d i u m are impres sed o n u s—undu la t i ons i n c o m p a r a b l y 
fas ter i n a m e d i u m i n c o m p a r a b l y r a re r . H e r e however , as 
before , contact o f the u n d u l a t i n g m e d i u m w i t h an adap ted 
p a r t o f t h e surface , is t h e p re - requ i s i t e . So t h a t i n every 
case t h e sensat ion p r o d u c e d i n us b y s o m e t h i n g i n t h e 
e n v i r o n m e n t , i nvo lves mechan ica l a c t i o n o n some p a r t o f 
o u r p e r i p h e r y . I n every case, t he re fo re , t o u c h , o f a coarse 
o r r e f i n e d order , is i m p l i e d . N o t o n l y do the conclusions o f 

phys i c i s t s s u p p o r t t h i s d o c t r i n e w h i c h D e m o c r i t u s t a u g h t ; 
b u t t h e conclusions o f b io log i s t s do the l i k e . T h e organs o f 
t h e special senses are every one o f t h e m developed f r o m t h e 
d e r m a l sys tem—are mod i f i c a t i ons o f t h a t same tissue i n 
w h i c h t b e t a c t u a l sense i n genera l is seated. N o r is t h i s 
a l l . I t is a r e m a r k a b l e f a c t t h a t the eye a n d t h e ear are, 
i n t h e i r types o f s t ruc tu re , m o r p h o l o g i c a l l y i d e n t i c a l w i t h 
t h e vibrissa}, o r mos t pe r fec t organs o f t o u c h . {Principles 
of Biology, § 295.) 

T h e hypothes i s o f E v o l u t i o n imp l i e s t h a t t h e senses i n 
gene ra l have a y e t deeper basis i n those p r i m o r d i a l p rope r ­
t ies o f o rgan ic m a t t e r w h i c h d i s t i n g u i s h i t f r o m i n o r g a n i c 
m a t t e r . A n d m a n y fac ts p o i n t t o the conclus ion t h a t sensi­
b i l i t y o f a l l k i n d s takes i t s r ise o u t o f those f u n d a m e n t a l 
processes o f n u t r i t i o n a n d w a s t e — i n t e g r a t i o n a n d d i s in t e ­
g r a t i o n — i n w h i c h L i f e , i n i t s p r i m i t i v e f o r m , consists. 
T h o u g h these fac ts do n o t suff ice to es tabl ish such a con­
c lus ion , a n d t h o u g h i t is n o t necessary t o the genera l a r g u ­
m e n t t h a t t h e y shou ld be here g i v e n , y e t t h e y f o r m so 
a p p r o p r i a t e an i n t r o d u c t i o n t o t h e subjec t o f t h e chapter 
t h a t i t w i l l be w e l l to devote a sect ion t o t h e m . 

§ 140. In the lowest animals, which are so little organized 
as t o be a lmost , i f n o t q u i t e , homogeneous , a l l t he v i t a l 
f u n c t i o n s are d i f f u s e d t h r o u g h o u t t h e w h o l e b o d y . E v e r y 
p a r t e x h i b i t s m o r e o r less o f t h a t c o n t r a c t i l i t y w h i c h i n 
h i g h e r creatures is con f ined t o the musc l e s ; t h a t sensi t ive-
Bess w h i c h t h e y show o n l y i n the n e r v e s ; t h a t a b i l i t y to 



306 GENERAL SYNTHESIS. 

absorb n u t r i m e n t w h i c h is even tua l ly conf ined t o the 
a l imen ta ry c a n a l ; t h a t exc re to ry ac t i on a f te rwards d iv ided 
a m o n g the l u n g s , s k i n , a n d k i d n e y s ; t h a t reproduct ive 
power w h i c h w i t h t h e m is local ized. W h e r e , as i n the 
lowest creatures o f a l l , t he b o d y consists o f n o t h i n g more 
t h a n a structureless substance, a n d where , as i n somewhat 
h i g h e r a n d l a rge r creatures, the b o d y is l i t t l e else than an 
a g g r e g a t i o n o f l i k e u n i t s o f nuclea ted p ro top la sm, there is 
an a lmos t comple te c o m m u n i t y o f f u n c t i o n s t h r o u g h o u t ; 
a n d o n l y as fast as t h i s o r i g i n a l l y - u n i f o r m tissue becomes 
d i f f e r en t i a t ed , does each p a r t lose the power o f sub­
s e r v i n g other processes t h a n i t s h a b i t u a l one. (Principles 
of Biology, § § 5 7 - 6 0 . ) 

B u t t h i s specia l iza t ion o f f u n c t i o n s does n o t altogether 
ob l i te ra te the o r i g i n a l c o m m u n i t y o f f u n c t i o n s . E v e n where 
" t h e phys io log ica l d i v i s i o n o f l a b o u r " has been carried 
f u r t h e s t , m a n y o f the tissues r e t a i n ce r t a in powers o f f u l ­
filling one another ' s dut ies . I n m a n , s k i n can discharge the 
off ice o f mucous membrane , a n d mucous membrane o f skin . 
L u n g s and k i d n e y s can to some e x t e n t s u p p l y each other's 
shor t comings . W h e n t h e l i v e r f a i l s , b i l i a r y ma t t e r is got 
r i d o f t h r o u g h b o t h s k i n a n d k i d n e y s . I n sal ivat ion, the 
g lands o f the m o u t h become supp lemen ta ry excret ing 
organs. A n d t h e s k i n , w h i l e h a v i n g m a i n l y the f u n c t i o n of 
e j ec t i ng persp i rab le ma t t e r , y e t remains , t o some extent, 
b o t h a r e sp i r a to ry surface a n d a surface t h r o u g h which 
n u t r i m e n t can be absorbed. 

B e a r i n g i n m i n d th i s genera l f ac t , t h a t t h r o u g h o u t the 
l i f e made u p o f u n i n t e l l i g e n t o rgan ic processes, hetero­
gene i ty o f f u n c t i o n arises o u t o f a p r i m o r d i a l homogenei ty , 
the traces o f w h i c h are never e n t i r e l y los t , w e shal l bo 
prepared f o r a pa ra l l e l i sm o f m e t h o d a n d resul ts i n the 
e v o l u t i o n o f t h a t o ther d i v i s i o n o f l i f e cons i s t i ng o f the 
sensory a n d m o t o r ac t ions . H e r e , t oo , w e m a y l o o k f o r a 
ce r t a in c o m m u n i t y o f f u n c t i o n t h r o u g h o u t the who le organ­
i sm—a possession b y the who le o r g a n i s m o f those suscepti-
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bilities which are ultimately located and developed in eyes, 
ears, nose, a n d t h e res t . T h e nuc lea ted p r o t o p l a s m w h i c h , 

b y one process o f 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 , g ives 
o r i g i n t o t h e i n t e r n a l a n d e x t e r n a l sys tems—the v i scera l 
a n d ne rvo -muscu l a r o r g a n s — m u s t have , t o some e x t e n t , 
t h e powers o f t h e las t as w e l l as those o f t h e first. N o t 
o n l y t h e f u n d a m e n t a l d i v i s i o n i n t o vege ta t ive a n d a n i m a l 
f u n c t i o n s , b u t t h e subd iv i s ions o f each o f these, m u s t be 
r e g a r d e d as special izat ions o f t h e va r ious p rope r t i e s w h i c h 

eve ry p a r t o f t h e e lementa l t issue possesses i n some s l i g h t 
degree . L e t us g lance a t t h e genesis o f t h e several senses 
f r o m t h i s p o i n t o f v i e w . 

B e t w e e n t o u c h a n d a s s imi l a t i on the re exists , i n the lowes t 
creatures, a n i n t i m a t e connex ion . I n m a n y Rhizopods t h e 
t a c t u a l surface a n d t h e a b s o r b i n g surface are co-extensive. 
T h e Amoeba, a speck o f j e l l y h a v i n g no cons tant f o r m , sends 
o u t , i n t h i s o r t h a t d i r e c t i o n , p r o l o n g a t i o n s o f i t s substance. 
One o f these m e e t i n g w i t h , a n d a t t a c h i n g i t s e l f t o , some 
r e l a t i v e l y fixed ob jec t , becomes a t e m p o r a r y H m b b y w h i c h 
t h e b o d y o f the creature is d r a w n f o r w a r d ; b u t i f t h i s p r o ­
l o n g a t i o n meets w i t h some r e l a t i v e l y s m a l l p o r t i o n o f 
o r g a n i c m a t t e r , i t s l o w l y expands i t s e x t r e m i t y r o u n d t h i s , 
s l o w l y con t rac t s , a n d s l o w l y d raws the n u t r i t i v e m o r s e l i n t o 
the mass o f t h e b o d y , w h i c h collapses r o u n d i t a n d p r e ­
s e n t l y dissolves i t . T h a t is t o say, the same p o r t i o n o f 
t issue is a t once a r m , hand , m o u t h , a n d in tes t ine—shows us 
the t a c t u a l a n d absorben t f u n c t i o n s u n i t e d i n one. A n d i f 
we assume, as w e m a y f a i r l y do , t h a t t h e behav iour o f t h i s 
p r o t r u d e d p a r t w h e n i t s e n d touches ass imi lable m a t t e r , 
arises f r o m some mo lecu l a r a c t i o n set u p be tween the t w o — 
is caused b y a c o m m e n c i n g a b s o r p t i o n o f the ass imi lable 
m a t t e r , w e sha l l see a s t i l l closer r e l a t i o n be tween t h e p r i ­
m o r d i a l sense a n d the p r i m o r d i a l vege ta t ive f u n c t i o n . 

I n t h e same phenomena w e m a y t race a nascent sense of 
taste. T h e a b i l i t y t o d i s c r i m i n a t e be tween organ ic a n d 

i n o r g a n i c m a t t e r , appears to be possessed i n some degree 
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even b y the s imples t an imals . Rh izopods do n o t absorb 
i nd i s c r imina t e ly a l l f r a g m e n t s o f avai lable size ; n o r do the 
tentacles o f polypes c o m m o n l y behave i n the same way 
w h e n t ouched b y i n o r g a n i c bodies as w h e n touched b y 
organic bodies. A n d b e a r i n g i n m i n d t h a t t o creatures 
l i v i n g i n water , t he i no rgan i c o r i n n u t r i t i v e mat te rs aro, 
genera l ly speak ing , the inso lub le , w h i l e t h e organic or 
n u t r i t i v e are the s o l u b l e ; i t m a y be i n f e r r e d t h a t the 
selective p o w e r w h i c h t h e y possess is due, as above impl ied , 
to the s e t t i n g u p o f an ass imi la t ive process w h e n assimilable 
m a t t e r is b r o u g h t i n contact w i t h t h e m , and to the absence 
o f t ha t process w h e n the m a t t e r presented is n o t assimilable. 
So t h a t t h i s selective power , w h i c h is an inc ip i en t sense of 
taste, i s , p r i m a r i l y , one aspect o f t h a t i n t e g r a t i n g action 
w h i c h m a i n l y cons t i tu tes the l i f e . F o r thus i n t e r p r e t i n g 
the facts we have the w a r r a n t t h a t , even i n i t s highest 
developments , t a s t i n g f o r m s one l i n k i n the cha in o f assimi­
l a t ive act ions. The m o u t h is p a r t o f the a l imen ta ry canal, 
w h i c h secretes d iges t ive f l u i d s a n d takes u p dissolved sub­
stances. T h e m o u t h does b o t h these : i t s sal iva is a diges­
t i v e fluid, a n d i n the act o f t a s t i n g , some o f the dissolved 
substances are absorbed t h r o u g h the mucous membrane of 
the t o n g u e and palate . 

S m e l l has the same r o o t w i t h taste, a n d remains th rough­
ou t closely associated w i t h i t . I n aquat ic creatures the two 
senses can be b u t degrees o f t h e same : t h e one responding 
to a more d i l u t e s o l u t i o n o f n u t r i t i v e substance, and the 
o ther t o a more concent ra ted s o l u t i o n . A s the soluble 
mat te rs w h i c h s u r r o u n d a f r a g m e n t o f a n i m a l tissue are not 
con f ined to i t s ac tua l surface, b u t are d i f f u s e d i n the sur­
r o u n d i n g wa t e r w i t h an abundance t h a t decreases as the 
distance increases, i t is obvious t h a t a g rea te r suscept ib i l i ty 
w i l l r ender the f r a g m e n t pe rcep t ib le be fore there is absolute 
con tac t ; a n d t h a t so, taste m u s t pass g r a d u a l l y i n t o smell . 
The i n t i m a t e connec t ion o f taste w i t h sme l l , a n d o f bo th 
w i t h t ouch , is d i sp layed even i n m a n . T h e nerves o f botb 
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are spread o u t u n d e r a m e m b r a n e t b a t is con t inuous w i t b , 
a n d b u t a s l i g b t m o d i f i c a t i o n of , t b e s k i n ; t b e y l i e u n d e r 
ad jacen t p a r t s o f t b i s membrane , near i t s j u n c t i o n w i t b t h e 
s k i n ; t h e sensations t h e y g i v e are so c losely a l l i e d t h a t , 
k n o w i n g t h e s m e l l o f a substance, w e can f r e q u e n t l y f o r m 
a n a p p r o x i m a t e l y t r u e j u d g m e n t o f i t s taste ; a n d t o b o t b , 
t h e substances t o be pe rce ived m u s t be presented i n so lu ­
t i o n — t h e sap id m u s t be e i the r a l ready d issolved, o r d i s ­
solvable b y the sal iva, a n d the odorous m u s t be condensed 
b y t h e film o f m o i s t u r e c o v e r i n g t h e m e m b r a n e w h i c h 
l ines the o l f a c t o r y chambers . T h u s , t h e d i f fe rence i s 
less be tween the modes i n w h i c h t h e sensations are u l t i ­
m a t e l y p r o d u c e d , t h a n be tween t h e f o r m s u n d e r w h i c h t h e 
substances p r o d u c i n g t h e m o r i g i n a l l y e x i s t — l i q u i d o r s o l i d 
i n the one case; gaseous o r vaporous i n the o ther . F u r t h e r , 
t h e r e l a t i onsh ip o f t h e sense o f s m e l l t o t h e f u n d a m e n t a l 
o rgan ic act ions, is d i r e c t l y t raceable even i n ourselves. T h e 
nos t r i l s a n d the o l f a c t o r y chambers w h i c h open o u t o f t h e m , 
are s i m p l y d i v e r g e n t branches o f t h e a l i m e n t a r y canal , f r o m 
w h i c h , i n the e m b r y o , t h e y are n o t separa te ; a n d a b s o r b i n g 
i n t o the sys tem, as t h e y do , some o f t h e floating par t ic les 
g i v e n o f f b y t h e f o o d t h a t is b e i n g eaten, o r is abou t t o be 
eaten, t h e i r ac t ion , t oo , is b u t a n evanescent f o r m o f n u t r i ­
t i o n . A d d to w h i c h , t h a t i n so f a r as t h e o l f a c t o r y ac t i on is 
n o t n u t r i t i v e i t is r e s p i r a t o r y ; a n d t hus , i n a sense, l ies 
b e t w e e n t h e t w o p r i m a r y v i t a l processes. 

A g a i n , i n i t s i n i t i a l stages even the f a c u l t y o f s i g h t is 
i m p l i c a t e d w i t h t h e f u n c t i o n s o f o rgan ic l i f e . T h e o r g a n ­
isms w h i c h occupy t h e b o r d e r l a n d be tween the a n i m a l a n d 
vege ta l k i n g d o m s , share w i t h p l an t s t h e a b i l i t y t o decom­
pose carbonic ac id u n d e r the i n f luence o f l i g h t . W a t e r 
c o n t a i n i n g Protozoa g ives o f f o x y g e n o n exposure t o t h e 
sun ' s r ays . T h e l i n k be tween the t w o g rea t d iv i s ions o f 
l i v i n g f o r m s , w h i c h these lowes t creatures present i n s t ruc ­
t u r e , deve lopmen t , a n d chemica l character , t h e y appear t o 
present i n t h e i r n u t r i t i v e ac t i on also. N a t u r a l l y , t h e n , we 
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may expect t h a t o n pass ing f r o m t h e m t o vege ta l a n d animal 
organisms respect ively , w e sha l l o n t h e one h a n d find the 
a b i l i t y t o decompose carbonic ac id b y t h e agency o f l i g h t 
more a n d more developed, a n d o n the o ther h a n d more and 
more w a n t i n g . Recen t ly disclosed facts answer t o the ex­
pec ta t ion . I n the first place, t he researches o f Schultze go 
t o establ ish an i d e n t i t y be tween the c h l o r o p h y l l o f plants, 
a n d t h e c o l o u r i n g m a t t e r o f s u n d r y l o w types o f animals, as 
f o r instance the Hydra. I n the second place, the Hydra 
h a b i t u a l l y shuns the l i g h t — h a b i t u a l l y chooses the da rk side 
o f t he vessel i n w h i c h i t is p laced. M a y we n o t i n f e r that 
the sensitiveness t o l i g h t w h i c h the Hydra exh ib i t s , results 
f r o m the ac t i on o f l i g h t o n i t s con ta ined c h l o r o p h y l l ; tha t as 
i n p lan t s , t h i s ac t i on is one t h r o u g h w h i c h the components of 
c h l o r o p h y l l are a s s i m i l a t e d ; a n d t ha t thus , t he power wh ich 
the p r i m o r d i a l t issue possesses to d i s t i n g u i s h l i g h t f r o m dark­
ness—a p o w e r w h i c h f o r m s t h e g e r m o f the v i sua l facul ty 
— i s due t o a m o d i f i c a t i o n p roduced b y l i g h t o n the general 
v i t a l processes ? A n y d o u b t t h a t m a y be f e l t respecting 
t h i s hypothes is , w i l l , I t h i n k , disappear o n r emember ing 

t h a t even i n ourselves the genera l sUrface o f the body 
re ta ins a phys io log i ca l sensitiveness t o l i g h t . The darken­
i n g o f the s k i n caused b y l o n g exposure t o sunshine, implies 
a m o d i f i e d ass imi la t ion i n t h e tissue pene t ra ted b y l i g h t — a 
change i n the abso rp t ion o f mater ia l s supp l i ed b y the blood. 
I n t ransparen t a n d semi- t ransparen t creatures, any such 
pho togen ic e f fec t m u s t pervade the w h o l e b o d y ; and i f so 
i t is easy t o u n d e r s t a n d h o w l i g h t m a y p roduce marked 
changes i n such creatures. 

T h a t h e a r i n g has, l i k e the o the r senses, a r o o t i n the 
p r i m i t i v e v i t a l f u n c t i o n s , the re is l i t t l e i f any d i r e c t evidence. 
B u t f o r suspec t ing t h a t i t , too , is d i f f e r e n t i a t e d f r o m them, 
we have the reason t h a t t o sound , as t o l i g h t , t h e whole 
a n i m a l o r g a n i s m i n i t s s imples t f o r m s possesses a feeble 
suscep t ib i l i t y . A s l i g h t t ap , caus ing a v i b r a t i o n t o pass 
t h r o u g h the vessel c o n t a i n i n g t h e m , is responded t o b y 
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creatures in whom no sign of an auditory organ exists. 
A n d i f w e c a l l t o m i n d t h e fac t s t h a t c o n g e n i t a l l y deaf 
persons are acu t e ly a f fec ted b y sonorous v i b r a t i o n s i n t h e 
bodies t h e y t o u c h , a n d can perce ive such v i b r a t i o n s even i n 
the a i r w h e n p r o d u c e d b y l o u d concussions, as the f i r i n g o f 
c a n n o n — i f w e i n f e r , as w e m u s t , t h a t even i n m a n t h e 
w h o l e b o d y is i n some degree sensi t ive t o sound, a n d t h a t 
t h e ex t reme sensitiveness o f one p a r t is s i m p l y a specializa­
t i o n o f t h i s genera l sensitiveness ; w e sha l l have no d i f f i c u l t y 
i n u n d e r s t a n d i n g h o w the h u m b l e s t zoophytes a n d m o l l u s -
c o i d an imals f ee l t he j a r o f those r a p i d u n d u l a t i o n s w h i c h 
cons t i t u t e o b j e c t i v e sound . O f l a x t issue, a n d o f l i k e 
specif ic g r a v i t y w i t h i t s m e d i u m , one o f these creatures 
m u s t be pe rmea ted b y such u n d u l a t i o n s t h r o u g h o u t i t s 
en t i r e mass, a lmos t as t h o u g h i t were so m u c h w a t e r ; a n d 
can scarcely f a i l t o have t h e substance o f i t s tissues so d is ­
t u r b e d as t o p roduce a m a r k e d change i n t h e i r genera l 
state, a n d some consequent change i n t h e e x t e r n a l m a n i ­
fes ta t ions . S t i l l i t m a y be a s k e d — H o w do these facts a n d 
inferences a f f i l i a t e t h e f a c u l t y o f h e a r i n g o n t h e p r i m a r y 
v i t a l processes ? I r e p l y — T h e y t e n d t o do t h i s b y suggest­
i n g t h a t t h e c o n t r a c t i o n p r o d u c e d b y any sonorous v i b r a t i o n 
p e r m e a t i n g a zoophyte ' s b o d y , resul ts f r o m some m o d i f i c a ­
t i o n o f these v i t a l processes. T h e l i f e o f one o f these 
creatures is l i t t l e else t h a n the c u m u l a t i v e r e su l t o f the l ives 
o f i t s c o m p o n e n t cells or nuc lea ted p o r t i o n s o f p r o t o p l a s m , 
w h i c h severa l ly absorb the n u t r i e n t ju ices p e r c o l a t i n g a m o n g 
t h e m , are several ly b a t h e d b y the o x y g e n a t i n g m e d i u m , a n d 
severa l ly c a r r y o n the i n t e g r a t i n g a n d d i s i n t e g r a t i n g actions 
b y a n d f o r themselves . N o w a n y t h i n g w h i c h causes a 
sudden a g i t a t i o n o f t h e a e r a t i n g l i q u i d d i f f u s e d t h r o u g h 
t h i s a lmos t homogeneous t issue, w i l l p roduce a sudden 
increase o f v i t a l a c t i v i t y i n a l l t h e components o f the t issue. 
A r a p i d succession o f u n d u l a t i o n s p r o p a g a t e d t h r o u g h i t 
m u s t do t h i s . A n d w e have b u t t o suppose t h a t t h e i n ­
creased v i t a l a c t i v i t y o f each componen t is accompanied b y 
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feome change, p r o b a b l y isomeric , w h i c h alters i t s f o r m , to 
unders tand h o w a c o n t r a c t i o n o f the en t i re creature may 
resul t . 

Thus , there is n o t a l i t t l e reason to t h i n k t ha t a l l fo rms of 
sens ib i l i ty t o ex te rna l s t i m u l i , are, i n t h e i r nascent shapes, 
n o t h i n g b u t the modi f i ca t ions w h i c h those s t i m u l i produce 
i n t ha t dup l ex process o f i n t e g r a t i o n a n d d is in tegra t ion 
w h i c h const i tutes the p r i m o r d i a l l i f e , phys io log ica l ly con­
sidered. A zoophyte cannot be touched w i t h o u t the fluids 
d i f fused t h r o u g h o u t the d i s t u r b e d tissues b e i n g p u t i n 
m o t i o n , and so made to supp ly o x y g e n a n d n u t r i m e n t w i t h 
grea ter r a p i d i t y . N u t r i t i v e m a t t e r b r o u g h t i n contact w i t h 
the surface, w h i c h is everywhere absorbent , m u s t excite the 
v i t a l actions s t i l l m o r e ; a n d so m u s t cause the touch of 
n u t r i t i v e m a t t e r t o be special ly responded t o . A di f fus ion 
o f such m a t t e r i n the f o r m o f an odour , w i l l t end i n a 
s l i g h t degree to produce analogous effects . The tissue 
h a v i n g the requ i s i t e chemica l na tu re , l i g h t , also, must 
m o d i f y the ass imi la t ive act ions . A n d , as j u s t shown, 
sonorous v i b r a t i o n s p r o b a b l y do the l i k e . I f we make the 
reasonable assumpt ion t h a t the p r o t o p l a s m o f these almost 
unorgan ized creatures is i somer ica l ly changed b y changes 
i n t h e i r v i t a l a c t i v i t y , w e have an adequate explana t ion of 
the effects w h i c h ou te r agencies p roduce . So f a r as they 
go , facts harmonize w i t h t h e d e d u c t i o n f r o m the l aw of 
organic d e v e l o p m e n t — t h e deduc t ion t h a t as the p r i m i t i v e 
tissue ou t o f w h i c h are evo lved the organs o f vegeta t ive l i fe , 
possesses, t o some ex ten t , t h e f u n c t i o n a l powers o f those 
o r g a n s ; so m u s t i t , t o some ex ten t , possess the func t iona l 
powers o f the organs o f a n i m a l l i f e , a n d a m o n g t h e m of the 
senses, w h i c h s i m i l a r l y arise ou t o f i t b y a cont inuous d i f fe r ­
e n t i a t i o n a n d i n t e g r a t i o n . 

C los ing here these speculations r e spec t ing the genesis of 
the several facul t ies t h r o u g h w h i c h t h e a n i m a l organism 
holds c o m m u n i c a t i o n w i t h the e x t e r n a l w o r l d , l e t us n o w go 
o n t o our i m m e d i a t e s u b j e c t — t h a t ex tens ion o f the corre* 
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spondence i n Space, w h i c h accompanies the e v o l u t i o n o f 
these f acu l t i e s . 

§ 141. Differentiated gradually, as, in aquatic creatures, 
s m e l l is f r o m t o u c h a n d taste, i t s nascent f o r m is n o t l i k e l y 
t o be de tec ted w i t h o u t c a r e f u l e x p e r i m e n t s ; a n d I have n o t 
m e t w i t h accounts o f such. " H o w f a r any sense o f smel l 
exis ts i n the l o w e r i n v e r t e b r a t a , cannot be sa t i s fac to r i ly deter­
m i n e d , " says D r . C a r p e n t e r : " b u t i t w o u l d seem n o t i m ­
p r o b a b l e t h a t even where no special o r g a n is apparent , some 
p a r t o f t h e genera l surface m a y be endowed w i t h o l fac t ive 
s e n s i b i l i t y B u t however the sense o f sme l l or ig inates , w e 
m a y conclude t h a t o n l y w h e n i n some degree local ized, does 
i t become a means w h e r e b y i n t e r n a l re la t ions can be b r o u g h t 
i n t o s o m e t h i n g l i k e de f in i t e correspondence w i t h ex te rna l 
re la t ions w h i c h do n o t occur i n contac t w i t h the body . 
S u p p o s i n g , f o r a r g u m e n t ' s sake, t h a t a l o n g w i t h i t s o ther 
d i f f u s e d facu l t i es t h e w h o l e mass o f the p r i m i t i v e an imal 
possesses a feeble s u s c e p t i b i l i t y t o odours ; the o n l y corre­
spondence w h i c h m a y be establ ished t h r o u g h t h i s , m u s t be 
seen i n some state o f readiness t o seize the p rey , o r avo id 
the enemy, whose p r o x i m i t y an odour imp l i e s . T h o u g h , b y 
means o f such endowmen t , an i n n e r r e l a t i o n can be ad jus ted 
t o an ou t e r r e l a t i o n a l i t t l e r e m o v e d f r o m the su r f ace ; ye t , 
t he re can be no a d j u s t m e n t t o re la t ions e i ther o f d i r e c t i o n 
i n space o r o f distance i n space. B u t as soon as there exists 
a s u s c e p t i b i l i t y t h a t is somewhat local ized, the o rgan i sm 
m u s t be d i f f e r e n t l y a f fec ted b y an odor i fe rous body , accord­
i n g as i t i s s i t u a t e d i n t h i s o r t h a t p o s i t i o n . A n d w h e n , as 
an accompaniment o f special izat ion, there is increased e f f i ­
c iency , a feebly-scented o b j e c t near t o t h e more h i g h l y 
sensi t ive t r a c t , m a y p r o d u c e a response as g rea t as a 
s t rong ly - scen t ed ob jec t somewhere i n i t s n e i g h b o u r h o o d 
produces i n an o rgan i sm possessed o f a d i f f u s e d b u t i n f e r i o r 

s u s c e p t i b i l i t y . 
Pass ing f r o m these vague b e g i n n i n g s , i t w i l l be obvious 
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t ha t as fast as there is developed at the entrance o f the 
respiratory" passages a def in i te apparatus capable o f be ing 
exc i ted b y floating par t ic les , there m u s t be an extension of 
the space t h r o u g h w h i c h co-existences and sequences i n the 
env i ronmen t can establ ish cor responding co-existences and 
sequences i n the o rgan i sm. W h e n w e trace up the evolu­
t i o n o f the f a c u l t y t o t h a t pe r fec t ion i n w h i c h i t is possessed 
b y dogs a n d b y deer, we see t h a t one o f the aspects under 
w h i c h the advance presents i t se l f , is t he increasing distance 
at w h i c h ce r t a in i nne r and outer re la t ions can be brought 
i n t o a d j u s t m e n t ; a n d tha t , o ther t h i n g s equal, there is a 
s imultaneous advance i n the degree o f l i f e . 

§ 142. Though that ability to distinguish light from dark­
ness w h i c h characterizes the en t i re b o d y i n sundry of the 
humbles t types, foreshadows the v i sua l f a cu l t y , n o t h i n g l ike 
w h a t we ca l l s i g h t resul ts u n t i l t h i s a b i l i t y is concentrated 
i n a p a r t i c u l a r spot . T h e r u d i m e n t a r y eye consis t ing, as 
i n a Planaria, o f some p i g m e n t g ra ins , may be considered 
as s i m p l y a p a r t o f the surface more i r r i t a b l e b y l i g h t than 
the rest . Some idea o f the impress ion i t is fitted to receive 
m a y be f o r m e d b y t u r n i n g our closed eyes towards the l igh t , 
and passing the h a n d backwards and fo rwards before them. 
B u t as soon as even th i s s l i g h t special izat ion o f f u n c t i o n is 
reached, i t becomes possible f o r the o rgan i sm to respond to 
the mot ions o f opaque bodies t h a t pass near. W h i l e only a 
genera l sensitiveness t o l i g h t exists , t he i n t e r c e p t i n g o f the 
sun's rays b y someth ing w h i c h t h r o w s the who le or a greater 
p a r t o f the creature i n t o shade, is r e q u i r e d to produce an 
i n t e r n a l change ; b u t w h e n there comes t o be a specially 
sensit ive spot, a n y t h i n g w h i c h casts a shadow o n t h a t spot 
alone, produces an i n t e r n a l change. A n d as t h a t wh ich 
obscures o n l y a smal l pa r t o f t h e o r g a n i s m is usual ly a 
compara t ive ly smal l object , t h i s advance f r o m d i f f u s e d sen­
sitiveness t o concentra ted sensitiveness enables t h e organism 
to respond, n o t o n l y to m a r k e d general changes i n luminous -
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ness which, i t s e n v i r o n m e n t undergoes , b u t also t o m a r k e d 
special changes i n luminousness caused b y t h e m o t i o n s o f 
ad jacent bodies . 

T h e con t ras t be tween l i g h t a n d darkness , o r r a t h e r be­
t w e e n w i d e l y d i f f e r e n t degrees o f l i g h t , b e i n g a l l t h a t t h e 

mos t r u d i m e n t a r y v i s i o n recognizes ; a n d d i s t i n c t obscura­
t i o n b e i n g p r o d u c i b l e b y a n adjacent s m a l l ob jec t o n l y w h e n 
i t i s v e r y close ; w e m a y i n f e r t h a t nascent v i s i o n extends 
t o those objects alone w h i c h are j u s t abou t t o t o u c h the 

o r g a n i s m , e i the r i n consequence o f t h e i r m o t i o n o r o f i t s 
m o t i o n . W e m a y i n f e r t h a t i t amounts a t first t o l i t t l e 
m o r e t h a n a n t i c i p a t o r y t o u c h ; a n d t h a t so there is estab­
l i shed i n the o r g a n i s m a genera l r e l a t i o n be tween v i sua l and 
t a c t u a l impress ions , co r r e spond ing t o t h e genera l r e l a t i on 
be tween opac i ty a n d s o l i d i t y i n t h e e n v i r o n m e n t . B e t h i s 
as i t m a y , however , i t is clear t h a t an i n c i p i e n t f a c u l t y o f 
s i gh t , t h o u g h t h e vagues t i m a g i n a b l e i n t h e sensations i t 

g ives , a n d the mos t l i m i t e d t h a t can be conceived in. r ange , 
i m p l i e s n o t o n l y some ex tens ion o f the correspondence i n 
space, b u t a n e w o rde r o f correspondence. 

A s we ascend t o creatures h a v i n g more developed eyes, 
we find an increase i n t h e sphere o f s u r r o u n d i n g space 
t h r o u g h o u t w h i c h e x t e r n a l re la t ions can es tabl ish cor respond­
i n g i n t e r n a l r e la t ions . A s l i g h t c o n v e x i t y o f t h e ep ide rmic 
l aye r hy ing over t h e sensi t ive t r a c t , first serves, b y concen­
t r a t i n g t h e rays , t o render appreciable less m a r k e d va r i a ­
t ions i n the q u a n t i t y o f l i g h t ; a n d thus b r i n g s i n t o v i e w 
t h e same bodies a t a grea ter dis tance, a n d smal ler o r less 
opaque bodies a t t h e same dis tance. F r o m t h i s p o i n t u p ­
wards , t h r o u g h t h e var ious types o f aquat ic creatures t o t h e 
h i g h e r a i r - b r e a t h i n g creatures, w e t race , u n d e r va r ious 
f o r m s a n d m o d i f i c a t i o n s , a c o m p l i c a t i n g v i sua l appara tus 
a n d a w i d e n i n g space t h r o u g h w h i c h t h e correspondence 
ex tends . I t is needless t o g o i n t o de ta i l s . Hypotheses a n d 
i l l u s t r a t i o n s aside, i t is obv ious t h a t f r o m t h e p o l y p e w h i c h 

does n o t s t i r t i l l t ouched , u p t o t h e te lescopic-eyed v u l t u r e 
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or the f a r - s igh ted B u s h m a n , one aspect o f p rogress ing l i f e 
is the grea ter and grea ter remoteness a t w h i c h v i s ib le rela­
t ions i n the e n v i r o n m e n t p roduce adapted relat ions i n the 

o rgan i sm. 

§ 143. Similarly with the auditory faculty. So long as 
the suscep t ib i l i t y to sonorous v i b r a t i o n s is s l i g h t , and pos­
sessed b y the b o d y a t l a rge , there is n o t h i n g l i k e what we 
c a l l h e a r i n g . O n l y w h e n the suscep t ib i l i t y comes to be i n ­
tens i f i ed i n one place, can a sound proceeding f r o m a par­
t i c u l a r p o i n t i n the env i ronmen t , be d i s t i ngu i shed f r o m a 
t r e m o r o f the e n v i r o n m e n t as a who le . A f t e r there has 
ar isen a r u d i m e n t a r y ear, cons i s t ing o f a de rma l sac con­
t a i n i n g o to l i thes , w h i c h m u l t i p l y the v i b r a t i o n s s t r i k i n g the 
s k i n t h a t covers t h e m as the p r i m i t i v e cornea concentrates 
the rays passing t h r o u g h i t ; t h e n , a moderate sound at 
some distance o r a s l i g h t sound close t o i t , may produce 
o n the creature as g rea t an effect as t h e v i o l e n t shock of 
i t s en t i re m e d i u m produces o n a creature n o t thus endowed. 
A n d a long w i t h t h i s n e w sense there comes i n t o existence 
a new set o f correspondences—those be tween cer ta in audi­
t o r y impressions a n d consequent mo t ions i n the organism, 
a n d cer ta in sound-causing powers a n d co-exis tent properties 
i n adjacent bodies. 

Successive improvemen t s o f t h i s f a c u l t y , as o f those 
a l ready deal t w i t h , expand the s u r r o u n d i n g sphere th rough­
o u t w h i c h ce r t a in re la t ions i n the e n v i r o n m e n t cause adapted 
re la t ions i n the o rgan i sm. I t cannot be den ied t h a t though 
the m i n o r i r r e g u l a r i t i e s i n v o l v e d b y t h e i r special habi ts are 
considerable, ye t , v i e w e d i n the mass, an imals o f higher 
and h i g h e r types show us g rea te r a n d g rea te r ranges i n 
then- a u d i t o r y correspondences. 

§ 144. The extension of the correspondence in space 
does n o t end w i t h the p e r f e c t i n g o f the senses. I n crea­

tures o f compara t ive ly-advanced o rgan i za t i on , the re arise 
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powers of adjusting inner relations to outer relations tliat 
are f a r too r emo te f o r d i r e c t p e r c e p t i o n . T h e m o t i o n s b y 
w h i c h a c a r r i e r - p i g e o n finds i t s w a y home t h o u g h t a k e n a 
h u n d r e d mi les away, canno t be g u i d e d b y s igh t , sme l l , o r 
hea r ing , i n t h e i r d i r e c t a n d s imple f o r m s . Chased an imals 
t h a t m a k e t h e i r w a y across the c o u n t r y t o places o f r e f u g e 

o u t o f v i e w , are o b v i o u s l y l e d b y combina t i ons o f pas t 
a n d present impress ions w h i c h enable t h e m t o t r anscend 
the sphere o f the senses. A n d thus also i t m u s t be w i t h 
creatures t h a t annua l ly m i g r a t e t o o ther lands . 

I n m a n , t h i s secondary process o f ex tens ion is ca r r i ed 
s t i l l f u r t h e r . T h o u g h the correspondences he effects b y 
immed ia t e pe rcep t ion have a n a r r o w e r r ange i n space t h a n 
those o f some i n f e r i o r c rea tu res ; a n d t h o u g h i n t h a t species 
o f i n d i r e c t a d j u s t m e n t j u s t e x e m p l i f i e d , he is b e h i n d s u n d r y 
w i l d a n d domest ic a n i m a l s ; y e t , b y s t i l l m o r e i n d i r e c t 

means, he adjus ts i n t e r n a l re la t ions t o e x t e r n a l re la t ions t h a t 
are immense ly b e y o n d t h e app rec i a t ion o f l o w e r be ings . 
B y c o m b i n i n g his o w n percep t ions w i t h t h e percep t ions o f 
others as reg i s te red i n maps, he can reach special places 
l y i n g thousands o f mi le s away over t h e E a r t h ' s surface. A 

ship , g u i d e d b y compass, a n d stars, a n d chronometer , b r i n g s 
h i m f r o m t h e ant ipodes i n f o r m a t i o n b y w h i c h h i s purchases 
here are adapted t o pr ices the re . F r o m t h e characters 
o f exposed s t ra ta he i n fe r s t h e presence o f coal b e l o w ; 
a n d t h e r e u p o n adjus ts the sequences o f h is act ions t o co­
existences a thousand feet unde rnea th . N o r is t h e e n v i r o n ­
m e n t t h r o u g h w h i c h h is correspondences reach, l i m i t e d t o 
t h e surface a n d t h e substance o f the E a r t h . I t s tretches 
i n t o t h e s u r r o u n d i n g sphere o f i n f i n i t y . I t was ex t ended 
t o t h e m o o n w h e n t h e Chaldeans d iscovered h o w t o p r e d i c t 
ec l ipses ; t o t h e sun a n d nearer p lanets w h e n t h e C o p e r n i -
can sys tem was es tab l i shed ; t o the r e m o t e r p lanets w h e n 
an i m p r o v e d telescope disclosed one, a n d ca l cu l a t i on fixed 
t h e p o s i t i o n o f t h e o t h e r ; t o t h e stars w h e n t h e i r p a r a l l a x 

a n d p r o p e r m o t i o n were m e a s u r e d ; and , i n a vague w a y , 
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even t o the nebulge, w h e n t h e i r compos i t ion and fo rms ot 
s t ruc tu re were ascertained. 

§ 145. Before leaving this general proposition, that the 
progress o f l i f e a n d in te l l igence is , u n d e r one o f i t s aspects, 
an extens ion o f the space t h r o u g h w h i c h the correspondence 
be tween the o rgan i sm a n d i t s e n v i r o n m e n t reaches, i t may­
be w e l l t o r e m a r k t h a t i t s t r u t h is independen t o f a l l con­
clusions as t o t h e modes i n w h i c h t h e correspondence is 
developed. I n t h e earl ier p a r t o f the chapter I have filled 
u p some o f the gaps i n ou r k n o w l e d g e b y reasonings that 
are p a r t i a l l y h y p o t h e t i c a l ; a n d have thus opened the door 
to possible c r i t i c i sms , w h i c h m a y at first s i gh t be supposed 
to t e l l against the doc t r ine a t l a rge . B u t a moment ' s con­
s idera t ion w i l l show t h a t b y wha teve r steps the senses of 
smel l , s igh t , a n d hea r ing , arise, t he r e su l t remains the same. 
Unques t ionab le facts f o r m t h e substance o f the argument. 
I t is a f a c t t h a t where the sense o f t o u c h is the only 
one d e f i n i t e l y mani fes ted , the correspondence between the 
o rgan i sm a n d i t s e n v i r o n m e n t extends o n l y t o tha t par t of 
the env i ronmen t b y w h i c h the o rgan i sm is ba thed . I t is a 
fac t t h a t the appearance o f the h i g h e r senses, even i n their 
mos t r u d i m e n t a r y f o r m s , is accompanied b y some extension 
o f t he space t h r o u g h o u t w h i c h correspondences can be 
effected. I t is a f a c t t h a t t h e successive stages i n the 
development o f each sense i m p l y successive enlargements 
o f t h i s sphere o f space. A n d i t is a f a c t t h a t the advent of 
r a t i o n a l i t y i s , a m o n g o ther ways , s h o w n i n the ca r ry ing of 
these enlargements s t i l l f u r t h e r . 

H e r e , indeed , l e t me d r a w a t t e n t i o n t o t h e t r u t h i n d i ­
cated b y some o f t h e above examples , t h a t t h e extension 
o f t h e correspondence i n space is e x h i b i t e d n o t i n the 
ascending grades o f a n i m a l l i f e alone, b u t i n t h e successive 
phases o f h u m a n c i v i l i z a t i o n , a n d is even n o w g o i n g on. 
F r o m ear ly races acqua in ted o n l y w i t h n e i g h b o u r i n g local i ­
t ies , u p t o m o d e r n geographers w h o spec i fy t h e l a t i t ude and 
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longitude of every place on the globe—from tbe ancient 
bu i lde r s a n d m e t a l l u r g i s t s , k n o w i n g 'but surface-deposits , 
u p t o t b e geo log i s t s o f o u r day wbose da ta i n some cases 
enable t b e m t o describe t b e m a t e r i a l e x i s t i n g a t a d e p t l i 
never y e t reacbed b y t b e m i n e r — f r o m t b e savage ba re ly 
able t o say i n b o w m a n y days a f u l l m o o n w i l l r e t u r n , u p t o 
tbe as t ronomer w b o ascertains tbe p e r i o d o f r e v o l u t i o n o f a 
doub le s ta r—tbere bas been a g r a d u a l w i d e n i n g o f t be sur­
r o u n d i n g r e g i o n t b r o u g b o u t w b i c b t b e a d j u s t m e n t o f i nne r 
t o ou te r re la t ions ex tends . 

I t r emains o n l y t o p o i n t ou t t be a d d i t i o n a l evidence 
t h u s a f f o r d e d t h a t the degree o f l i f e var ies as t h e 
degree o f correspondence. O n the one h a n d , each f u r t h e r 
ex tens ion o f t h e correspondence i n space adds t o t h e 
n u m b e r o f e x t e r n a l re la t ions to w h i c h i n t e r n a l re la t ions are 
ad jus ted—adds , t h a t i s , t o the n u m b e r o f i n t e r n a l changes 
—adds the re fo re t o the a m o u n t o f l i f e . O n the o the r h a n d , 
the grea ter t h e space t h r o u g h o u t w h i c h the correspondence 
reaches, a n d the m o r e numerous t h e ad jus tmen t s w h i c h can 
consequent ly be made , the grea te r m u s t be t h e n u m b e r of 
cases i n w h i c h f o o d i s o b t a i n e d a n d danger shunned . 
W h e n c e w e m a y c l ea r ly see how l i f e a n d a b i l i t y t o m a i n t a i n 
l i f e , are t w o sides o f t h e same f a c t — h o w l i f e is a combina ­
t i o n o f processes the r e su l t o f whose w o r k i n g s is t h e i r o w n 

con t inuance . 



C H A P T E R V -

THE CORRESPONDENCE A3 EXTENDING I N TIME. 

§ 146. It was pointed out some pages back (§ 136), tbat 
wb i l e tbe lowest Protojphyta a n d Protozoa d isplay no manifest 
ad jus tmen t s o f i n t e r n a l cbanges t o cbanges i n tbe environ­
men t , tbe b i g b e r p lan ts pass t h r o u g h cycles o f states answer­
i n g to the cycles o f the seasons. W h e t h e r t h i s should be 
regarded as a progress t owards correspondence i n Time, is 
d o u b t f u l . I t m a y be sa id t h a t since i n a t ree the budding, 
b lossoming , r i p e n i n g t h e f r u i t , a n d d r o p p i n g the leaves, 
occur a t t he same t imes w i t h fit e x t e r n a l condit ions, the 
i nne r sequences are c o n f o r m e d to t h e outer ones. B u t i t 
m a y be r e p l i e d t h a t t h i s is an i n c i d e n t a l r esu l t o f the per­
p e t u a l adap ta t ion o f the i n t e r n a l act ions t o ex terna l co­
existences ( tempera ture , l i g h t , m o i s t u r e ) , w h i c h , b y passing 
t h r o u g h a series o f va r i a t ions , i n v o l v e a pa ra l l e l series of 
var ia t ions i n the p l a n t . I t m a y be a r g u e d t h a t the pu t t i ng 
f o r t h o f leaves has reference s i m p l y t o the t h e n concur r ing i n ­
fluences, a n d has no d i r ec t reference to the subsequent nu t r i ­
t i o n o f the f r u i t ; t h a t the t r u e na tu re o f these vegetative 
changes is seen i n the f ac t t h a t a t ree w i l l f l ower i n the 
a u t u m n i f the heat be grea t e n o u g h ; a n d t h a t thus plant-
l i f e e x h i b i t s no t r u e correspondence t o sequences i n the 
e n v i r o n m e n t , b u t o n l y t o co-existences i n i t . T o decide be­
tween these v iews is n o t easy ; t h o u g h o n t h e whole the 
last seems t h e more r a t i o n a l . B u t a t any ra te , t h i s species 
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o f correspondence i n T i m e , i f such i t he , is o f a vague 
k i n d c o m p a r e d w i t h t h a t p r o p e r l y so ca l led . 

T u r n i n g t o those m o r e de f in i t e cases w h i c h a n i m a l l i f e 
d isplays , i t is t o be observed t h a t i n creatures possessing n o 
o ther sense t h a n t h a t o f t o u c h , t h e sole e x t e r n a l r e la t ions 
w i t h w h i c h i n t e r n a l re la t ions can be p u t i n correspondence, 

are re la t ions o f co-existence. O n l y w h e n there comes t o be 
some a m o u n t o f smel l , o r s i gh t , o r h e a r i n g , can sequences 
i n t h e env i ronmen t be m e t b y ad ju s t ed sequences i n t h e 
o r g a n i s m . T h e connex ion be tween the t a n g i b i l i t y o f a n 
adjacent b o d y a n d some co-exis tent p r o p e r t y possessed b y 
i t , is the o n l y one t o w h i c h , i n a zoophyte , t h e connex ion 
be tween i r r i t a t i o n a n d c o n t r a c t i o n answers. T i m e is no 
more i n v o l v e d t h a n Space. B u t w h e n re la t ions a m o n g 
t h i n g s or a t t r i bu t e s t h a t are i n any degree r e m o v e d f r o m 
the o rgan i sm, become c o g n i z a b l e — w h e n , f o r example , the re 
exists i n c i p i e n t v i s i o n , a n d o b s t r u c t i o n o f l i g h t is o f t e n 
f o l l o w e d b y a t o u c h f r o m the o b s t r u c t i n g b o d y — t h e n , an 
organic response t o an e x t e r n a l sequence becomes possible : 
t h e n the o rgan i sm can move i n a n t i c i p a t i o n o f m o t i o n 
i n an ex te rna l b o d y . T w o phenomena i n the e n v i r o n ­
men t , t he one i m m e d i a t e l y succeeding t h e o ther , p r o ­
duce t w o phenomena i n t h e o r g a n i s m i n l i k e suc­

cession. 
Or , t o present the p r o p o s i t i o n unde r ano ther a s p e c t : — A s 

the s imples t sequences, a n d those first perce ived , are me­
chanica l sequences; as mechanica l sequences i m p l y change 
o f p o s i t i o n ; as change o f p o s i t i o n i m p l i e s progress t h r o u g h 
S p a c e ; i t f o l l o w s t h a t o n l y w h e n the re is some degree o f 
space-penetrat ing f a c u l t y , can the re bo any adap ta t i on i n 
t h e o r g a n i s m t o changes o f p o s i t i o n i n ad jacen t o b j e c t s — 
any a d j u s t m e n t t o e x t e r n a l sequences—any correspondence 
i n T i m e . A f t e r the a b i l i t y t o r e spond t o t h e touches o f 
s u r r o u n d i n g bodies, t he n e x t advance is t h e a b i l i t y t o r e ­
spond t o those mo t ions o f t h e m w h i c h precede t o u c h ; a n d 
since m o t i o n invo lves b o t h T i m e a n d Space, the first ex ten-
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sion o f the correspondence i n T i m e is necessarily coeval 
w i t h i t s first ex tens ion i n Space. 

§ 147. Throughout the successivo stages in the develop­
men t o f the senses, these t w o orders o f correspondence 
progress toge ther . I n p r o p o r t i o n as the distance a t wh ich a 
m o v i n g ob jec t is perceivable increases, the grea ter becomes 
the d u r a t i o n o f the ex te rna l act ions, o r chains o f actions, to 
w h i c h the i n t e r n a l changes m a y be ad jus ted . Other things 
equal, t h e more r emote any b o d y , t h e l onge r m us t be the 
i n t e r v a l before i t can act o n the o r g a n i s m or the organism 
on i t ; t h a t i s—the l onge r m u s t be t h e t i m e between the 
outer antecedents a n d consequents w i t h w h i c h the inner 
antecedents and consequents are p u t i n correspondence. 
The i nne r and outer sequences shown i n the pu r su i t o f a 
he ron b y a h a w k , are longe r t h a n those shown i n the pur­
sui t o f a fish b y a h e r o n ; a n d are so ch i e f ly because the 
v i s i o n o f a he ron is w i d e r t h a n t h a t o f a fish. W i t h o u t 
g i v i n g cases, i t w i l l be mani fes t t h a t b y the development of 
smel l and h e a r i n g also, the correspondences are simultane­
ously ex tended i n d u r a t i o n a n d distance. N o t tha t they 
m a i n t a i n a constant r a t i o . T h e connex ion be tween them is 

var ious ly m o d i f i e d b y circumstances. T h e character o f the 
env i ronment , the p a r t i c u l a r powers o f the organism i n 
respect o f l ocomot ion , as w e l l as o ther condi t ions , great ly 
affect i t . A l l t h a t can be said is , t h a t the t w o k inds of 
extension are conna t e ; and t ha t , i n so f a r as mechanical 
phenomena are concerned, t hey d isp lay t h r o u g h o u t a general 
inter-dependence. 

§ 148. This limitation—" in so far as mechanical pheno­
mena are concerned"—serves to i n t r o d u c e t h e f ac t tha t , i n 
respect t o o ther orders o f phenomena, the progress o f the 
correspondence i n T i m e has l i t t l e or n o t h i n g t o do w i t h i t s 
progress i n Space. D i d a l l act ions i n v o l v e percept ible 
m o t i o n — w e r e a l t e r a t i on o f p o s i t i o n a necessary accompani-
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n ien t o f every a l t e r a t ion , t h e t w o w o u l d be u n i f o r m l y re la ted . 
B u t as tbe re are hosts o f changes, chemica l , t h e r m a l , e lec t r i c , 
v i t a l , w h i c h i n v o l v e no apprec iable mechanica l change—as 
there are number less changes o f state w h i c h occur w i t h o u t 
changes o f place ; i t resu l t s t h a t , i n t h e g r o w t h o f i n t e r n a l 
ad ju s tmen t s t o these, the re is an ex tens ion o f the correspon­
dence i n T i m e separate f r o m , a n d a d d i t i o n a l t o , t h a t w h i c h 

arises f r o m i t s ex tens ion i n Space. 
T h i s second species o f correspondence i n T i m e is o f a 

m u c h h i g h e r o rde r—is , i n fac t , a f a r m o r e ex tended co r re ­
spondence. F o r t h e o r d i n a r y mechanica l sequences i n 
s u r r o u n d i n g bodies b y w h i c h each o r g a n i s m is a f fec ted , are 
i nca l cu l ab ly more r a p i d t h a n the non-mechanica l sequences. 
T h e m o t i o n s o f enemies o r o f p r ey , even w h e n s lugg i sh , are 
read i ly apprec iab le : a f e w seconds o n l y , a t most , are needed 
to b r i n g abou t man i f e s t changes. B u t the decay o f a dead 
an imal , o r the r i p e n i n g o f f r u i t , o r the d r y i n g u p o f a p o o l , 
or the h a t c h i n g o f an egg , occupies an immense ly l o n g e r 
i n t e r v a l . One o f these l a t t e r sequences has a d u r a t i o n a 
h u n d r e d , a thousand, a m i l l i o n t imes as g rea t as one o f t h e 
f o r m e r ; a n d the a b i l i t y o f the o r g a n i s m t o a d j u s t i t s e l f t o 
t h e m , impl ies a p ropo r t i ona t e ex tens ion o f the correspon­
dence i n T i m e . 

Hence the f ac t t h a t o n l y w h e n w e come t o creatures o f 
compara t ive ly h i g h in t e l l igence , do w e meet w i t h i n n e r 
changes i n adap ta t ion t o outer changes o f a non-mechan ica l 
k i n d . F o r w e m u s t n o t class as c o m i n g u n d e r t h i s head 
such actions o f i n f e r i o r animals as are ad ju s t ed t o d a i l y 
and annua l mod i f i ca t ions o f t h e e n v i r o n m e n t . These, l i k e 
pa ra l l e l act ions i n p lan t s , are mos t l i k e l y n o t h i n g b u t the 
cumula t ive resul ts o f successive adapta t ions o f t h e o r g a n i s m 
t o successive co-existences i n t h e e n v i r o n m e n t . I t is ana­
t o m i c a l l y demonstrable t h a t t h e p a i r i n g a n d n i d i f i c a t i o n o f 
b i r d s i n the s p r i n g , is preceded b y c o n s t i t u t i o n a l changes 
w h i c h are p r o b a b l y p roduced b y m o r e f o o d a n d h i g h e r t e m ­
pe ra tu re . A n d i t i s a r a t i o n a l in fe rence t h a t the whole 

15 
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series o f processes i m p l i e d i n the r e a r i n g o f a b rood , are 
severally gone t h r o u g h , n o t w i t h any r e c o g n i t i o n o f remote 
ends, b u t solely under the s t imulus o f condi t ions con­

t i n u o u s l y present . 
A n ear ly stage o f the h i g h e r k i n d o f correspondence in 

T i m e , m u s t be l o o k e d f o r where the p e r i o d be tween ante­
cedent a n d consequent is b u t a f e w hours . B i r d s tha t fly 
f r o m i n l a n d t o the sea-side to feed w h e n the t i d e is out , and 
ca t t le t h a t r e t u r n t o the f a r m - y a r d at m i l k i n g - t i m e , supply 
instances. E v e n here , however , there is n o t a p u r e l y in te l ­
l i g e n t ad ju s tmen t o f i nne r to ou te r sequences; f o r creatures 
accustomed t o eat o r t o be m i l k e d a t r egu la r intervals, 
come t o have adapted recurrences o f cons t i tu t iona l states, 
a n d t h e sensations accompany ing these states f o r m the 
p r o x i m a t e s t i m u l i t o t h e i r acts. Nevertheless , we must 
n o t w h o l l y exc lude these instances f r o m the category 
o f a d v a n c i n g correspondence i n T i m e ; b u t m u s t recognize 
t h e m as i m p e r f e c t a n d t r a n s i t i o n a l f o r m s o f i t , through 
w h i c h o n l y the h i g h e r f o r m s can be reached. F o r i f we 
consider u n d e r w h a t condi t ions o n l y an i n n e r sequence can 
be ad jus t ed t o some outer sequence o c c u p y i n g hours or 
days, i t becomes p l a i n t h a t there m u s t exis t i n the organ­
i s m a means o f r e c o g n i z i n g d u r a t i o n . Unless the organism 
is d i f f e r e n t l y a f fec ted b y per iods o f d i f f e r e n t lengths , its 
act ions cannot be made t o fit s low e x t e r n a l act ions. W h e n 
w e pass f r o m those mechanica l sequences i n w h i c h the 
m o t i o n o f the e x t e r n a l b o d y i t s e l f serves the o rgan ism as a 
measure o f d u r a t i o n , t o those non-mechanica l sequences 
w h i c h n o t o n l y a f f o r d no measure b u t last incomparably 
longer , t he o n l y measure o f d u r a t i o n avai lable is one 
r e s u l t i n g f r o m the pe r iod ic sensations o f the organism 
i tself . N a t u r a l l y , t h e n , these first examples o f the higher 
correspondence i n T i m e , arise where an i n t e r n a l pe r iod ic i ty 
agrees w i t h an ex t e rna l p e r i o d i c i t y . A n d n a t u r a l l y , i n the 
cases n e x t above these—cases i m p l y i n g some. fo re s igh t o f 
f u t u r e events, such as is s h o w n b y a d o g h i d i n g a bone i n 
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a n t i c i p a t i o n o f t h e t i m e w h e n he w i l l be a g a i n h u n g r y -
there is a d i s t i n c t reference t o t h i s same recurrence o f 
o rgan ic states. 

§ 149. The existence of so wide a gap between ordinary 
mechanica l sequences a n d m o s t non-mechanica l sequences, 
i n respect o f t h e per iods t h e y occupy, j o i n e d w i t h the c i r ­
cumstance t h a t t h e a d j u s t m e n t o f i n t e r n a l sequences t o 
l eng thened e x t e r n a l sequences impl i e s e s t ima t ion o f i n t e r ­
vals , expla ins h o w i t happens t h a t o n l y w h e n w e reach an 
advanced phase o f i n t e l l i gence , does t h i s h i g h e r k i n d of 
correspondence i n T i m e b e g i n t o e x h i b i t a m a r k e d ex t en ­
s ion. N o t t h a t the t r a n s i t i o n is sudden. D u r i n g the first 
stages o f h u m a n progress , t he m e t h o d o f e s t i m a t i n g epochs 
does n o t d i f f e r i n na tu re f r o m t h a t e m p l o y e d b y t h e more 
i n t e l l i g e n t an imals . The re are h i s t o r i c a l traces o f the f ac t 
tha t , o r i g i n a l l y , t h e c i v i l i z e d races ad jus t ed t h e i r act ions to 
the l o n g e r sequences i n the e n v i r o n m e n t j u s t as A u s t r a l i a n s 
a n d B u s h m e n do n o w , b y o b s e r v i n g t h e i r coincidence w i t h 
the m i g r a t i o n s o f b i r d s , t he floodings o f r i v e r s , t h e flower­
ings o f p lan t s . A n d i t is obvious t h a t t h e savages w h o , 
a f t e r t h e r i p e n i n g o f a ce r t a in b e r r y t r a v e l t o the sea-shore, 
k n o w i n g t h a t t h e y w i l l t h e n find a p a r t i c u l a r she l l - f i sh i n 
season, are g u i d e d b y m u c h the same process as the d o g 
w h o , o n seeing the c l o t h l a i d f o r d inne r , goes t o t h e 
w i n d o w t o w a t c h f o r his master . B u t w h e n these pheno­
mena o f the seasons are observed to coincide w i t h r e c u r r i n g 
phenomena i n t h e heavens—when, as was t h e case w i t h the 
a b o r i g i n a l H o t t e n t o t s , per iods come to be measured p a r t l y 
b y as t ronomica l a n d p a r t l y b y t e r r e s t r i a l changes ; t h e n w e 
see m a k i n g i t s appearance a means w h e r e b y t h e corre­
spondence i n T i m e m a y be i n d e f i n i t e l y ex tended . The 
sun's d a i l y movements a n d t h e m o n t h l y phases o f the m o o n 
h a v i n g once been general ized, a n d some s m a l l power o f 
c o u n t i n g h a v i n g been reached, i t becomes possible t o recog­
nize t h e i n t e r v a l s be tween antecedents a n d consequents 
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tha t are l o n g apar t , a n d t o ad jus t the actions to them. 
M u l t i t u d e s o f sequences i n the env i ronmen t w h i c h , i n the 
absence o f answer ing f u n c t i o n a l per iods , cannot be d i rec t ly 
responded to b y the o rgan ism, m a y be discerned and i n ­
d i r e c t l y responded t o w h e n there arises t h i s a b i l i t y of 
n u m b e r i n g days and luna t ions . G iven a u n i t o f T i m e and a 
f a c u l t y o f r e g i s t e r i n g u n i t s , a n d the i n t e r n a l actions may 
be ad jus ted t o countless non-mechanica l act ions g o i n g on 
ex te rna l ly , w h i c h , t h o u g h the least conspicuous, are often 
the mos t po ten t i n t h e i r effects. 

Th i s h ighe r order o f correspondence i n T i m e , scarcely 
more t h a n foreshadowed a m o n g the h i g h e r animals, and 
de f in i t e ly e x h i b i t e d o n l y w h e n w e a r r ive a t t he human 
race, has made m a r k e d progress d u r i n g c iv i l i za t ion . The 
lowest t r ibes o f m e n w h o wander f r o m place to place as the 
v a r y i n g supplies o f w i l d animals , roots , and insects, dictate, 
do n o t adapt t h e i r conduc t t o per iods exceeding a year in 
d u r a t i o n . H a r d l y w o r t h y t o be de f ined as creatures " looking 
before a n d a f t e r , " t h e i r act ions respond to f e w i f any sequences 
longer t h a n those o f the conspicuous a n d of ten-recurr ing 
phenomena o f the seasons. B u t a m o n g semi-civi l ized races 
we see, i n the b u i l d i n g o f pe rmanen t hu t s , i n the breeding 
and accumula t ion o f ca t t le , i n the s t o r i n g o f commodities, 
tha t longer sequences are recognized a n d measures taken to 
meet t h e m . A n d w h e n u n i t e d i n h i g h e r social states, men 
show, b y p l a n t i n g trees t h a t w i l l n o t bear f r u i t f o r a gene­
r a t i o n , b y the elaborate educations t h e y g i v e t h e i r children, 
b y b u i l d i n g houses t h a t w i l l las t f o r centuries , b y insur ing 
t he i r l ives , b y s t r u g g l i n g f o r f u t u r e w e a l t h or fame, that i n 
t h e m , i n t e r n a l antecedents a n d consequents are habi tual ly 
ad ju s t ed t o ex t e rna l ones w h i c h are e x t r e m e l y l o n g i n their 
in te rva l s . Espec ia l ly is t h i s ex tens ion o f the cor­
respondence i n T i m e d i sp layed b y p rog re s s ing science. 
B e g i n n i n g w i t h the sequences o f day a n d n i g h t , men 
advanced to the m o n t h l y changes o f the m o o n , n e x t t o the 
sun's annua l cycle, n e x t t o the cycle o f the moon ' s eclipses 
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and the periods of the planets; while modern astronomy 
de te rmines t h e vas t i n t e r v a l a f t e r w h i c h t h e E a r t h ' s axis 
w i l l a g a i n p o i n t t o t h e same place i n t h e heavens, a n d 
the scarcely conceivable epoch a f t e r w h i c h p l a n e t a r y p e r t u r ­
ba t ions repeat themselves . 

W h e n , as i n these cases, t h e sequences exceed i n l e n g t h t h e 
l ives o f i n d i v i d u a l m e n , t h e correspondence i s e f fec ted b y t h e 
agency o f m a n y m e n whose act ions are co -o rd ina ted . A n 
as t ronomer w h o computes t h e elements o f a comet o f b r i e f 
p e r i o d , a n d w h o , a f t e r the lapse o f c e r t a i n years , m o n t h s , 

a n d days, t u r n s h i s telescope t o t h a t r e g i o n o f t h e heavens 
i n w h i c h t h e expected b o d y s h o r t l y makes i t s appearance, 
shows i n h i m s e l f t h e en t i re correspondence be tween an 
i n t e r n a l series o f changes a n d a n e x t e r n a l series. B u t w h e n 
centuries pass be tween t h e p r e d i c t i o n a n d i t s f u l f i l m e n t , w e 
see t h a t b y t h e he lp o f w r i t t e n symbols , t he proceedings o f 
successive m e n are u n i t e d i n t o one l o n g sequence, d i s ­
p l a y i n g the same a d j u s t m e n t t o an e x t e r n a l sequence as 
t h o u g h i t h a d occu r r ed i n a s ingle m a n s u r v i v i n g t h r o u g h ­
o u t the i n t e r v a l . Perhaps n o t h i n g m o r e s t r o n g l y suggests 
the concept ion o f an e m b o d i e d H u m a n i t y , t h a n t h i s a b i l i t y 
o f H u m a n i t y as a w h o l e t o r e spond t o e n v i r o n i n g changes 
w h i c h are f a r too s low t o be responded t o b y i t s componen t 
i n d i v i d u a l s . 

§ 150. The extension of the correspondence in Time, like 
i t s ex tens ion i n Space, invo lves an increased a m o u n t o f l i f e 
a n d renders possible a grea ter cont inuance o f l i f e . E a c h 
l onge r sequence recogn ized impl i e s an a d j u s t m e n t o f a n e w 
set o f i n t e r n a l re la t ions t o a n e w set o f e x t e r n a l relations—• 
impl ies an a d d i t i o n a l series o f v i t a l a c t i ons—impl i e s , the re ­
f o r e , an increased n u m b e r a n d he t e rogene i ty o f the com­
b i n e d changes w h i c h cons t i tu te l i f e . A t t h e same t i m e , 
t he a d j u s t m e n t o f t h e o r g a n i s m t o these successively longer 
sequences, i s i t s e l f an avoidance o f dangers or a se iz ing o f 
a d v a n t a g e s ; a n d is consequent ly a process o f self-preserva-
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t i o n . A s we nave seen, the ascending grades o f b r u t e l i f e 
i l lus t ra te t h i s , a n d i t is i l l u s t r a t e d b y h u m a n progression. 
The c iv i l i z ed races, b y r e c o g n i z i n g s lower changes and pro­
v i d i n g f o r more remote resul ts t h a n the hand- to-mouth-
l i v i n g savage does, obv ious ly meet more numerous cont in­
gencies and secure greater l o n g e v i t y ; w h i l e , i n the meet ing 
o f these more numerous cont ingencies a h i g h e r degree 
of v i t a l a c t i v i t y is i n v o l v e d . I t m a y be argued 
w i t h some p l a u s i b i l i t y , t h a t the l i k e is t r u e even o f the 
ad jus tmen t o f ou r conceptions t o those immense periods 
i n v o l v e d i n the l a rge r general izat ions o f as t ronomy and 
geology . F o r l i t t l e as the r e c o g n i t i o n o f these modifies 
h u m a n actions d i r e c t l y , y e t i n d i r e c t l y , b y abol i sh ing old 
theories o f c rea t ion a n d h u m a n i t y , i t u l t i m a t e l y produces a 
p o w e r f u l e f fec t on the conduct o f the race. 



C H A P T E R V I . 

THE CORRESPONDENCE AS INCREASING I N SPECIALITY. 

§ 151. OTHERWISE considered, the evolution of life is an 
advance i n t h e S p e c i a l i t y o f t h e correspondence "between 
i n n e r a n d ou te r r e l a t ions . I n p a r t , t h i s is an aspect o f the 
processes descr ibed i n the last t w o c h a p t e r s ; a n d i n p a r t 
i t is a f u r t h e r a n d a h i g h e r process. J u s t as w e saw t h a t 
i n so f a r as mechanica l phenomena are concerned, t h e e x t e n ­
s ion o f the correspondence goes o n pari passu i n Space a n d 
i n T i m e , b u t t h a t the ex tens ion o f t h e correspondence i n 
T i m e a f t e rwards takes i n m a n y o ther orders o f phenomena ; 
so, t h o u g h a t first t h e increase o f the correspondence i n 
Spec ia l i t y i s inseparable f r o m i t s ex tens ion i n Space a n d 
T i m e , y e t i t p r e sen t ly comes t o i nc lude i nnumerab l e cor­
respondences n o t comprehended unde r e i ther o f these. 
O b j e c t i v e l y , t h e deve lopment o f t h e 'correspondence is 
essent ia l ly o n e ; b u t t h e l i m i t a t i o n s o f o u r in te l l ec t s p r e ­
v e n t us f r o m g r a s p i n g i t as o n e ; a n d i t is an inconvenience 
accompany ing t h e p resen ta t ion o f i t i n par t s , t h a t t h e 

d iv is ions over lap one another . 
T h e first specia l iza t ion o f t h e correspondence occurs o n 

pass ing f r o m those s imples t o rganisms whose env i ronment s 
are homogeneous b o t h i n Space a n d T i m e , t o those whose 
env i ronments are homogeneous i n Space b u t heterogeneous 
m T i m e . T h e yeas t -ce l l , t o u c h e d o n a l l sides b y t h e ele­
ments i t r equ i res , a n d d u r i n g i t s shor t l i f e k e p t unde r t h e 
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needfu l condi t ions , e x h i b i t s a correspondence i n the highest 
degree general . B u t the t ree w h i c h , t h o u g h constantly 
ba thed b y n u t r i t i v e mater ia ls , assimilates t h e m on ly under 
pa r t i cu l a r states o f the env i ronmen t , exh ib i t s , i n the ad­
j u s t m e n t o f i t s i n t e r n a l changes t o the r e c u r r i n g external 
changes, some advance towards specia l i ty o f correspon­
dence. 

The n e x t step o f the same na tu re—the step w h i c h dis­
t inguishes , so f a r as i t can be d i s t ingu i shed , the animal 
k i n g d o m f r o m the vege ta l one—takes place when , relat ively 
to the needs o f the o rgan ism, the env i ronment is hetero­
geneous b o t h i n T i m e a n d Space. T o the lowest l i v i n g 
t h i n g s , t he i n t eg rab l e m a t t e r is everywhere present under 
u n i f o r m l y available condi t ions . T o p lan t s i n general, i t is 
everywhere present , b u t not unde r u n i f o r m l y available con­
d i t ions . T o animals i n general , i t i s neither everywhere 
present no r present under u n i f o r m l y available c o n d i t i o n s -
i t exists i n p a r t i c u l a r bodies i r r e g u l a r l y dispersed, which 
can be ob ta ined o n l y b y p a r t i c u l a r act ions. A n d thus, 
change f r o m a general d i f f u s i o n o f f o o d to a localiza­
t i o n o f f o o d , involves a f u r t h e r special izat ion o f the corre­
spondence. T h e o rgan i sm n o w l ives o n l y on cond i t ion that 
contact w i t h special masses o f m a t t e r shal l be fo l lowed by 
the special acts r e q u i r e d t o u t i l i z e t h e m . I n the Amoeba, 
w h i c h wraps i t s e l f r o u n d a n d g r a d u a l l y includes the small 
n u t r i t i v e f r a g m e n t s i t meets w i t h , w e see t h a t even before 
there are e i ther prehensi le or d iges t ive organs the existence 
o f i t s f o o d i n a so l id f o r m , imp l i e s t h a t the organism must 
respond d i f f e r e n t l y t o t h e contacts o f so l id m a t t e r and of 
l i q u i d m a t t e r ; a n d th i s is a progress towards speciali ty of 
correspondence. 

W h e n there arises the p r i m a r y d i v i s i o n o f the tissue i n to 
s tomach a n d s k i n — w h e n t h e established d i f f e r en t i a t i on i n 
the e n v i r o n m e n t is m e t b y an established d i f f e r en t i a t i on i n 
the o r g a n i s m — w h e n t o the a b i l i t y t o d i s t i n g u i s h so l id f r o m 
l i q u i d ma t t e r , comes t o be added the a b i l i t y t o d i s t ingu i sh 
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different orders of solid matter from one another; there 
are fo reshadowed those m a n y h i g h e r special izat ions w h i c h 
accompany t h e deve lopmen t o f t h e senses. These w e have 
n o w t o consider . 

§ 152. Out of the primordial irritability which (exclud­
i n g the i nde t e rmina t e types t h a t u n d e r l i e b o t h d iv i s ions o f 
the organic w o r l d ) characterizes a n i m a l o rgan isms i n genera l , 
are g r a d u a l l y evo lved those var ious k i n d s o f i r r i t a b i l i t y 
w h i c h answer t o t h e var ious a t t r i bu t e s o f m a t t e r . T h e 
f u n d a m e n t a l a t t r i b u t e . o f m a t t e r is resistance. T h e f u n d a ­
m e n t a l sense is a f a c u l t y o f r e s p o n d i n g t o resistance. A n d 
w h i l e i n t h e e n v i r o n m e n t , associated w i t h t h i s a t t r i b u t e o f 
resistance, are o ther a t t r i bu t e s several ly d i s t i n c t i v e o f ce r t a in 
classes o f bod ie s ; i n t h e o r g a n i s m , the re arise facu l t i es o f 
r e spond ing t o these o ther a t t r i bu t e s—facu l t i e s w h i c h enable 
the o rgan i sm t o ad jus t i t s i n t e r n a l re la t ions t o a grea ter 
v a r i e t y o f e x t e r n a l r e la t ions—facu l t i e s , the re fore , w h i c h 
increase the specia l i ty o f t h e correspondence. 

W e see th i s n o t o n l y i n t h e r ise o f t h e senses t h a t are 
af fec ted b y the sapid, odorous, v i s i b l e , a n d sound -p roduc ing 
proper t ies o f t h i n g s , b u t also i n t h e series o f phases t h r o u g h 
w h i c h each sense advances towards p e r f e c t i o n . F o r every 
h i g h e r phase shows i t s e l f as an a b i l i t y t o recognize smal ler 
a n d smaller differences, e i the r o f k i n d o r degree, i n t h e 
a t t r i bu t e s o f s u r r o u n d i n g b o d i e s ; a n d so makes possible 

s t i l l more special ad jus tmen t s o f i n n e r t o ou te r re la t ions . 
I n the case o f t o u c h , a progress is ear ly s h o w n i n the 

power t o d i s t i n g u i s h a l a rge m o v i n g mass f r o m a s m a l l one 
b y the force o f i t s co l l i s ion . E v e n zoophytes , w h i c h con^ 
t r a c t b o d i l y i f t h e i r tentacles are r o u g h l y hand led b u t d raw 
i n p a r t i c u l a r tentacles o n l y i f these are t ouched l i g h t l y , 
have reached t h i s stage. W h e n , as i n h i g h e r creatures, a 
muscu la r sys tem a n d a c o n c o m i t a n t muscu la r sense are 
developed, there resul ts an apprec i a t ion o f r e la t ive hardness 
i n t h e objects m e t w i t h ; as i s p r o v e d b y the differences 
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between tbe actions w b i c b f o l l o w tbe contact w i t b sof t and 
ba rd bodies respect ively . A f t e r w a r d s tex tures become cog­
nizable, and also amounts o f t e n a c i t y ; as i l l u s t r a t ed i n tbe 
act o f a spider t e s t i n g tbe s t r e n g t h o f i t s web . The pos­
session o f we l l - d i f f e r en t i a t ed prehensile organs, makes per­
cept ible the sizes a n d shapes o f the t h i n g s l a i d h o l d o f ; and 
the conduct is m o d i f i e d accord ing ly . W h e n the combined 
appliances o f t ouch and muscular sense are f u l l y developed, as 
i n man , we find t h a t be tween the extremes o f hardness and 
softness a grea t n u m b e r o f gradat ions can be apprecia ted; 
t h a t an immense v a r i e t y o f tex tures can be k n o w n f a c t u a l l y ; 
and t h a t endless objects can be i den t i f i ed b y the i r d i f fer ­
ences o f size a n d shape, ascertained b y the fingers on ly . 

T h a t specialized t o u c h cal led taste, w h i c h may be gene­
r a l l y , t h o u g h n o t accurately, described as a sense serv ing to 
d i s t i ngu i sh soluble mat ters f r o m insoluble mat ters , presents 
a series o f gradat ions o f l i k e k i n d . T o the lower families 
o f creatures, w h i c h i f n o t w i t h o u t excep t ion aquatic are i n 
a l l cases surrounded b y a l i q u i d t h a t has water f o r i ts chief 
cons t i tuent , the insoluble bodies are one w i t h the inorganic 
bodies, w h i l e the soluble mos t l y answer to the organic. 
M a t t e r w h i c h pe rmanen t ly continues undissolved i n the 
sea or i n a r i v e r , is stone or e a r t h ; wh i l e matter which, 
t h o u g h soluble , is f o u n d i n a so l id f o r m , is something that 
is o r has been a l ive . Hence , to those lowest creatures 
w h i c h feed on a n y organic substance, the soluble and the 
i n s o l u b l e — t h e t h i n g s t h a t have taste and the th ings that 
are tasteless—stand respect ively f o r f o o d and not-food. 
F r o m th i s stage upwards , successive specializations, of 
w h i c h we m a y presume the first t o be i n an a b i l i t y to dis­
t i n g u i s h o rgan ic m a t t e r i n t o a n i m a l a n d vegetal , display 
themselves i n the n a r r o w i n g o f the classes o f t h ings which 
are eaten. F i s h t h a t t ake p a r t i c u l a r bai ts , insects and 
quadrupeds t h a t feed on p a r t i c u l a r p lan t s , i l l u s t r a t e this . 
Obvious ly , i t is ne i the r n e e d f u l n o r prac t icab le to trace out 
th i s progress i n de ta i l . I t suffices to not ice t h a t the h igher 
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an ima l s perce ive a n increased n u m b e r o f gus tab le d i f f e r ­
ences j a n d t b a t i n m a n t b e sense o f taste, besides s e r v i n g t o 
i d e n t i f y a g rea t v a r i e t y o f ed ib le substances, aids t b e cbemis t 
a n d t b e m i n e r a l o g i s t i n c l a s s i f y i n g tbose i n o r g a n i c c o m ­
pounds which , are i n a n y degree so lub le . 

S m e l l w h i c h , as before sugges ted ( § 140) , has p r o b a b l y a 
c o m m o n o r i g i n w i t h t o u c h a n d taste, a n d is g r a d u a l l y d i f f e r ­
en t i a t ed f r o m t h e m , passes t h r o u g h p a r a l l e l stages o f deve­
l o p m e n t . A t first a k i n d o f a n t i c i p a t o r y tas te , a n d i n 
c o m m o n w i t h taste e m p l o y e d t o d i s t i n g u i s h n u t r i t i v e f r o m 
i n n u t r i t i v e ma t t e r s , i t progresses i n spec ia l i ty as t h e f o o d is 
spec ia l i zed ; or , t o p u t the fac ts i n l o g i c a l o r d e r — t h e a b i l i t y 
t o select special f o o d is u sua l ly dependent o n t h e minuteness 
o f t he d i f ferences w h i c h t h e s m e l l i n g f a c u l t y can apprecia te . 
T h i s is n o t so t h r o u g h o u t , f o r p r e y is i n m a n y cases r ecog­
nized b y o the r means t h a n s c e n t ; b u t i t is so w i t h m os t 
insects a n d p l a n t - e a t i n g quadrupeds , as w e l l as w i t h a 
considerable p r o p o r t i o n o f creatures t h a t are ca rn ivo rous . 
These grada t ions i n t h e o l f a c t o r y sense, m os t c lear ly d i s ­

p l a y e d i n the m a m m a l i a , reach i n some o f those t h a t h u n t 
b y scent t o a g r ea t h e i g h t . T h e d o g w h i c h , w i t h nose t o 
the g r o u n d , traces o u t h i s master , shows us t h a t he can do 
more t h a n d i s t i n g u i s h b y scent one class o f bodies f r o m a l l 
o ther classes: he can even d i s t i n g u i s h a p a r t i c u l a r i n d i v i d u a l 
b e l o n g i n g t o t h a t class. 

T h e increas ing specia l i ty o f the correspondences effected 
b y means o f v i s i o n as i t develops is s t i l l m o r e conspicuous. 
The lowes t f o r m o f v i s i o n appears t o be n o t h i n g b e y o n d a 
sensitiveness t o t h e p r o x i m i t y o f a b o d y w h i c h in te rcep t s 
t h e l i g h t . Such s u r r o u n d i n g changes as cause m a r k e d ob ­
scurat ions are alone responded t o . W h e n the sensi t ive t r a c t 
o n w h i c h the rays are concen t ra ted is such t h a t a p a r t o f i t 
can be s t imu la t ed w i t h o u t the s t i m u l a t i o n o f the who le , there 
arises a n a b i l i t y t o perceive ad jacen t objects b y the l i g h t 
t h e y r e f l ec t . D a r k a n d l i g h t bodies t hus come to be d i s t i n ­
gu i shed ; a n d we m a y presume t h a t f u r t h e r progress o f l i k e 
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nature makes appreciable smaller a n d smaller gradat ions 
i n tbe t r a n s i t i o n f r o m whiteness to b lackness : so add ing to 
the n u m b e r o f t h ings d i sc r imina ted . A n a b i l i t y 
to recognize differences i n the q u a l i t y o f the l i g h t p robably 
arises s imul taneously . T h i n g s t h a t are r ed , ye l l ow , and 
b lue , w o r k u n l i k e effects on the o r g a n i s m ; as w e l l as those 
t ha t are w h i t e and b l ack . F a m i l i a r facts c lear ly show tha t 
i n the evo lu t ion o f the v i sua l f a c u l t y , the progress is towards 
a capaci ty t o d i sc r imina te a greater v a r i e t y o f intensit ies o f 
colour , o f in te rmedia te t i n t s , a n d o f degrees o f l i g h t and 
shade. A s there is developed a wide r ret ina, 
m a r k e d differences i n the areas occupied b y images cast on 
i t become apprec iab le ; a n d hence arises a poss ib i l i ty o f dis­
t i n g u i s h i n g differences o f b u l k i n adjacent objects. The 
approach o f a l a rge b o d y changes t h e state o f a greater 
p o r t i o n o f the r e t i n a t h a n the approach o f a smal l one : the 
resul t b e i n g an appropr ia te di f ference o f ac t ion . A n d as i n 
the case o f amounts o f l i g h t a n d qual i t ies o f colour, succes­
sive advances o f t h i s k i n d b r i n g w i t h t h e m perceptions o f 
smaller unlikenesses. F i n a l l y , there is reached 
the power t o recognize n o t size o n l y b u t shape. A minute r 
d i v i s i o n o f the sensit ive t r a c t i n t o separate nervous elements, 
renders i t a fit i n s t r u m e n t f o r t h i s . E m p l o y e d b y an organ­
i s m o f p ropor t iona te c o m p l e x i t y , an eye o f complex structure 
g ives d i f f e r en t impressions, b o t h acco rd ing to the numbers 
o f i t s component nerve fibres s imul taneous ly affected, and 
accord ing to the particular combinations o f t h e m simultane­
ously a f f ec t ed ; and the p a r t i c u l a r combina t ions , v a r y i n g as 
t hey do w i t h the f o r m s o f the bodies seen, serve as s t i m u l i to 
the p rope r ly - ad ju s t ed actions. A l l w h i c h several k inds of 
v i sua l development , r e a c h i n g grea t he igh t s a m o n g the 
superior animals , u n i t e i n g i v i n g m a n the power t o i d e n t i f y 
b y the eye innumerab le d i f f e r e n t o b j e c t s ; a n d so to make 
innumerab le special adaptat ions i n h is conduc t . 

S i m i l a r l y w i t h hea r ing . A t first n o t h i n g b u t a sensitive­
ness t o concussions a f f e c t i n g t h e whole env i ronmen t , th is 
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sense, when localized and developed, becomes a means of 
d i s t i n g u i s h i n g t h e s t r e n g t h s o f t h e v i b r a t i o n s . A mode­
ra t e s o u n d near t h e a u d i t o r y o r g a n produces a d i f f e r e n t 
e f fec t f r o m one caus ing a v i o l e n t t r e m o r o f t h e w h o l e 
s u r r o u n d i n g fluid; a n d s l o w l y as t h e m u l t i p l y i n g appara tus 
o f w h i c h t h e ear essent ia l ly consists, i s developed, m o r e 
numerous degrees o f i n t e n s i t y become pe rcep t ib l e . T h e r e ­
su l t w e see i n an imals w h i c h l i s t en , o r pursue , or seek r e f u g e , 
a c c o r d i n g as some n e i g h b o u r i n g noise is f a i n t , or mode­
ra te , o r s t a r t l i n g . H i g h e r endowment s o f t h e 
f a c u l t y are also accompanied b y increased a b i l i t y t o d is ­
c r i m i n a t e quaht ies as w e l l as quan t i t i e s o f sounds. B i r d s 
w h i c h answer one another i n t h e woods a n d w h i c h w h e n 
caged m a y be t a u g h t d e f i n i t e melodies , m u s t recognize 
m a n y differences i n p i t c h . Pa r ro t s , whose i m i t a t i o n s 
e x h i b i t g rea t v a r i e t y i n timbre as w e l l as g r ea t c o m ­
pass, show a p o w e r t o apprecia te those secondary q u a l i ­
t ies b y w h i c h tones o f t h e same p i t c h are d i s t i n g u i s h e d 
f r o m one another . B y mos t domest ic quadrupeds, especi­
a l l y such as answer t o t h e i r names, m a r k e d contrasts o f 
p i t c h , o r o f timbre, o r o f b o t h , are responded t o . A n d 
a m o n g m e n the a u d i t o r y f a c u l t y reaches a deve lopment 
w h i c h , besides e n a b l i n g t h e m t o recognize numerous adja­
cent creatures, va r ious mechanica l operat ions , countless 
n a t u r a l phenomena, b y the a c c o m p a n y i n g sounds, also 
enables t h e m t o i d e n t i f y unseen persons b y t h e loudness, 
p i t c h , a n d timbre o f t h e i r voices, a n d even t o perceive the 
p a r t i c u l a r states o f f e e l i n g i n w h i c h such persons t h e n are. 

T h r o u g h o u t the a n i m a l k i n g d o m , t h e n , the spec ia l i za t ion 
o f t h e senses measures t h e spec ia l iza t ion o f t h e cor­
respondences be tween i n n e r a n d ou te r re la t ions—is a means 
to t h i s specia l iza t ion . A l i k e i n t h e d i f f e r e n t i a t i o n o f the 
senses f r o m one another , i n t h e d i f f e r e n t i a t i o n o f each 

sense i n t o t h e d iv i s ions w h i c h even tua l ly cons t i tu t e i t , and 
i n t h e d i f f e r en t i a t i ons o f these i n t o the m i n u t e s u b d i v i ­
sions t h a t m a k e possible the apprec ia t ion o f m i n u t e dis-
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t i nc t ions , we see a succession o f subjec t ive modif ica t ions 
fitting tbe o rgan i sm t o respond t o a greater a n d greater 
n u m b e r o f tbose objec t ive modi f i ca t ions w h i c h characterize 
t h i n g s i n i t s env i ronment . 

§ 153. While the developing faculties of touch, taste, 
smel l , s i gh t , a n d hea r ing , have been m a k i n g i t possible for 
the o rgan i sm t o respond t o smaller differences i n the simpler 
proper t ies o f t h i n g s , there has been g r o w i n g up a power of 
r e spond ing to those more complex proper t ies o f th ings which 
are n o t cognizable b y sensation alone. Th i s makes its 
appearance so g r a d u a l l y , a n d is so i n t i m a t e l y associated 
w i t h the d i rec t f unc t ions o f the senses, t h a t i t is scarcely 
possible to t r ea t o f the one w i t h o u t i n some degree invo lv ­
i n g the o ther . I ndeed , the b o u n d a r y l i ne was crossed i n 
the f o r e g o i n g sect ion, w h e n speak ing o f vis ible and of 
t ang ib le f o r m , and, t o a smal ler ex ten t , i n other cases. 

T h e essential na tu re o f t h i s h i g h e r order o f specialized 
correspondences w i l l be more conven ien t ly considered here­
a f t e r under another head. F o r the present i t w i l l suffice 
to say, t h a t they are seen wherever Space or T i m e , or both 
Space a n d T i m e , are i n v o l v e d . L e t us l o o k a t the matter 
i n the concrete. 

Observe, first, t h a t i n i t s e l f ex tens ion o f the correspon-
dence i n Space impl i e s increased specia l i ty o f correspon­
dence, d i f f e r i n g i n k i n d f r o m t h a t above described though 
inseparable f r o m i t i n o r i g i n . A h i g h e r development of the 
eye, b r i n g s s imul taneous ly a grea ter a b i l i t y t o i d e n t i f y distant 
objects a n d a greater a b i l i t y t o d i sc r imina te between the 
sizes o f near objects . A n d i t is clear t ha t these connate 
abi l i t ies t o i d e n t i f y objects at a distance a n d to appreciate 
differences o f apparent m a g n i t u d e , g i v e toge ther a power of 
e s t ima t ing d i s t ance : whence arise differences o f action, 
accord ing as the perce ived enemies o r p r e y are dangerously 
near or hopelessly remote ; a n d these differences o f ac t ion i m ­
p l y a new series o f special correspondences. M a n i -
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festly, also, extension of the correspondence in Time in­
volves analogous resu l t s . "When, ins tead o f r e c o g n i z i n g 
o n l y b r i e f mechan ica l sequences w h i c h occur close t o i t , the 
o r g a n i s m recognizes mechan ica l sequences o f l o n g e r d u r a t i o n , 
a n d a f t e r w a r d s non -mechan ica l sequences; a n d w h e n , as a 
consequence, i n s t e a d o f m e e t i n g a l l sequences i n v o l v i n g 
dangers b y some one k i n d o f defensive a c t i o n , as r e t r ea t i n t o 
i t s she l l , i t becomes able t o mee t t h e m b y d i f f e r e n t act ions 
a c c o r d i n g t o t h e i r l e n g t h s j t h e correspondence i s , b y i m ­
p l i c a t i o n , r e n d e r e d m o r e special . 

T h i s b e i n g unders tood , i t w i l l be seen t h a t w h e n t h e 
spec ia l i ty o f correspondence w h i c h e x h i b i t s i t s e l f i n d i s ­
c r i m i n a t i n g objec ts f r o m one another , i s u n i t e d w i t h t h e 
spec ia l i ty o f correspondence w h i c h e x h i b i t s i t s e l f i n d i s ­
c r i m i n a t i n g distances i n Space o r T i m e , t he re arises a n e w 
a n d a h i g h e r o rde r o f special cor respondences ; o r m o r e 
c o r r e c t l y — t h e prev ious ly-spec ia l i zed correspondences are 
f u r t h e r special ized. A n d w h e n , as d u r i n g t h i s same p r o ­
gress, t h e r e i s developed a p o w e r o f r e c o g n i z i n g direction 
i n space, t h e spec ia l i ty is a g a i n increased. T o another set 
o f d i s t i nc t i ons i n t h e e n v i r o n m e n t , t he re is ano ther set of 
a d j u s t m e n t s i n t h e o r g a n i s m . These genera l t r u t h s w i l l be 
best e luc ida t ed b y a f e w i l l u s t r a t i o n s . 

O n t h e approach o f any la rge b o d y , t h e sh r imps l e f t i n a 
t i d e - p o o l m a k e convuls ive darts w h i c h m a y e n d i n r e m o v i n g 
each o f t h e m t o a g rea te r distance f r o m t h e app roach ing 
b o d y , o r i n b r i n g i n g i t nearer, o r i n l e a v i n g i t a lmos t whe re 
i t was. T h e r a n d o m leaps w h i c h a flea makes i n a t t e m p t i n g 
t o escape are o f l i k e na tu re ; s h o w i n g , as t h e y do, no percep­
t i o n o f the whereabouts o f t h e pursuer . O n t h e o ther 
h a n d , t h e movements o f a c rab o r a fish w h e n a l a rmed , are, 
l i k e those o f a l l h i g h e r creatures, away f r o m the ob jec t t o 
be escaped. T h e p a r t i c u l a r d i r e c t i o n o f s o m e t h i n g i n the 
e n v i r o n m e n t i s responded t o b y app rop r i a t e ly -ad jus t ed 
m o t i o n s o f t h e o r g a n i s m — t h e correspondence is compara­
t i v e l y special . W h e n , aga in , n o t o n l y t h e d i r e c t i o n b u t the 
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na ture o f a n e i g h b o u r i n g b o d y is k n o w n , e i ther b y i t s colour, 
or b y the sound i t makes, o r b y both—as exempl i f i ed i n the 
deer t h a t gal lops away f r o m a creature t h a t ba rks b u t not 
f r o m one t b a t bleats, i n the bee t h a t flies towards a flower, 
i n t he t r o u t t h a t rises a t one objec t b u t n o t at another— 
there is a s t i l l f u r t h e r special izat ion. A n d when magnitudes 
and f o r m s a n d distances also come t o be appreciated, there 
resu l t those more de f in i t e ly -ad jus t ed actions b y w h i c h the 
h i g h e r animals elude danger a n d secure prey—act ions such 
as those o f the chamois s p r i n g i n g f r o m c rag to crag, o f the 
h a w k p o u n c i n g on i t s qua r ry , o f the d o g ca tching the 
morse l o f f o o d t h r o w n t o i t , o f the b i r d b u i l d i n g i t s nest 
a n d f eed ing i t s y o u n g . 

S i m i l a r l y , t h a t increased special i ty i m p l i e d b y extension 
o f t he correspondence i n T i m e , w h e n j o i n e d w i t h tha t i n ­
creased specia l i ty i m p l i e d b y a be t t e r d i sc r imina t ion of 
objects , g ives o r i g i n t o a f u r t h e r series o f h ighe r specia­
l iza t ions . A s fas t as the sequences w h i c h are perceived to 
d i f f e r i n l e n g t h become m o r e n u m e r o u s ; a n d as fast as 
there is a m u l t i p l i c a t i o n o f t h i n g s ' d i s t ingu i shed f r o m one 
a n o t h e r ; so fas t do t h e ad jus tments o f the organism to 
special act ions g o i n g on a round i t augmen t i n number geo­
m e t r i c a l l y . Save i n respect t o r a p i d mechanical changes, no 
correspondences o f th i s order are shown b y the lower classes 
o f c rea tu res ; and , l a c k i n g as t hey do the a b i l i t y t o estimate 
t i m e , even the h i g h e r mammals supp ly b u t f ew and i m ­
per fec t examples o f i t . The l i o n t h a t goes t o the river-side 
a t dusk t o l i e i n w a i t f o r creatures c o m i n g t o d r i n k , and 
the house-dog s t a n d i n g outs ide t h e door i n expectation 
t h a t some one w i l l p re sen t ly open i t , m a y be c i t e d as approx i ­
ma t ive instances. B u t o n l y w h e n we come t o the human 
race are correspondences o f t h i s degree o f specia l i ty ex­
h i b i t e d w i t h d is t inctness a n d f r equency . I n p r e p a r i n g his 
weapons against the approach ing i m m i g r a t i o n o f certain 
b i rds , i n p u t t i n g aside to d r y the sk ins w h i c h he preserves 
fo r c l o t h i n g , i n m a k i n g the fire b y w h i c h t o cook his food, 
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the savage adapts his conduct'to the special changes under­
gone b y special bodies d u r i n g d e f i n i t e i n t e r v a l s . 

E v e n t u a l l y t h e r e i s reached spec ia l i ty a l i k e i n space, 

t i m e , and o b j e c t — t h e a c t i o n o f t h e o r g a n i s m is a d j u s t e d t o 
t h e changes o f a p a r t i c u l a r t h i n g i n a p a r t i c u l a r spot a t a 
p a r t i c u l a r p e r i o d . A l a r g e p r o p o r t i o n o f h u m a n act ions , 
even a m o n g t h e u n c i v i l i z e d , are o f t h i s n a t u r e . T h e g o i n g 
t o ce r t a in places, a t c e r t a i n seasons, t o ga the r ce r t a in 
n a t u r a l p roduc t i ons t h e n fit f o r u s e ; t h e endeavour t o 
i n t e r c e p t an a n i m a l t h a t is m a k i n g f o r a r e t r ea t , b y g e t t i n g 
the re be fo re i t ; these, a n d numerous d a i l y procedures , 

w i l l serve as examples. 

§ 154. Under this, as under previous aspects, an advance 
o f t h e correspondence i s c l ea r ly d i sp layed i n t h e course o f 
h u m a n progress . T h e g r o w t h o f classif icat ions i m p l i e s t h e 
es tabl ishment o f m o r e n u m e r o u s d i s t i n c t i o n s a m o n g sur­
r o u n d i n g t h i n g s , a n d a c o n f o r m i n g o f t h e conduc t t o t h e i r 
respect ive p rope r t i e s . A g r i c u l t u r e , as i t develops, b r i n g s 
k n o w l e d g e o f t h e ser ia l changes unde rgone b y var ious 
p lan t s a n d a n i m a l s ; w h i l e special mate r ia l s , t i m e s , modes, 
places, are adop ted f o r t h e p r o d u c t i o n o f each. I m p r o v e ­
men t s i n t h e A r t s have i n v o l v e d an inca lcu lab le m u l t i p l i c a ­
t i o n o f special processes adap ted t o p roduce special changes 
i n special objects . O u r w h o l e social l i f e , a l i k e i n t h e manv*. 
f a c t o r y , i n the shop, o n the h i g h w a y , i n the k i t c h e n , d isplays 
t h r o u g h o u t , t h e per formance o f p a r t i c u l a r act ions t owards 
p a r t i c u l a r t h i n g s i n p a r t i c u l a r places a t p a r t i c u l a r t imes . 

A b o v e a l l i n exact science, o r r a t h e r i n t h e act ions 
g u i d e d b y exact science, c i v i h z a t i o n presents us w i t h a n e w 
a n d vas t series o f correspondences f a r exceed ing i n specia l i ty 
those t h a t came before t h e m . F o r t h i s w h i c h w e ca l l exact 
science i s i n r e a l i t y quantitative 'prevision, as d i s t i n g u i s h e d 
f r o m t h a t qualitative prevision c o n s t i t u t i n g o r d i n a r y k n o w ­
ledge . T h e progress o f i n t e l l i gence has g i v e n the a b i l i t y t o 

say b o t h t h a t such a n d such t h i n g s are re la ted i n co-
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existence or sequence, and t h a t the r e l a t i on between tnera 
involves such and such amounts o f space, t i m e , force , t em­
perature , & c , & c . I t has become possible to predic t , not 
s i m p l y t h a t unde r g i v e n condi t ions t w o th ings w i l l always 
be f o u n d toge ther , b u t to p red i c t h o w m u c h o f the one w i l l 
be f o u n d w i t h so m u c h o f the other . I t has become possible 
t o p r e d i c t , n o t s i m p l y t h a t t h i s phenomenon w i l l occur after 
t ha t , b u t t o p red i c t the exact t i m e at w h i c h i t w i l l occur, 
o r the exact distance i n space at w h i c h i t w i l l occur, or 
b o t h . A n d man i fe s t ly , t h i s r educ t ion o f object ive pheno­
mena t o de f in i t e measures gives to those subject ive actions 
tha t correspond w i t h t h e m , a degree o f precis ion, a special 
fitness, g r e a t l y b e y o n d t h a t possessed b y o rd ina ry actions. 
There is an immense contras t i n th i s respect between the 
doings o f the astronomer who , on a cer ta in day, hour , and 
m i n u t e , adjusts h is i n s t r u m e n t to w a t c h an eclipse, and 
those o f the f a r m e r w h o so arranges his w o r k t ha t he may 
have hands enough f o r r eap ing some t i m e i n A u g u s t or 
September. T h e chemist w h o calculates how many pounds 
o f q u i c k - l i m e w i l l be r equ i r ed to decompose and precipitate 
a l l t he bi -carbonate o f l i m e w h i c h the water i n a given 
reservoir contains i n a cer ta in per-centage, exhibi ts an 
a d j u s t m e n t o f i nne r t o outer relat ions incomparably more 
specif ic t h a n does the laundress who softens a tub- fu l l 
o f h a r d wa te r b y a h a n d f u l o f soda. I n the i r adaptations to 
e x t e r n a l co-existences a n d sequences, there is a wide differ­
ence be tween the proceedings o f ancient besiegers whose 
b a t t e r i n g rams were inde te rmina te i n t he i r actions, and those 
o f m o d e r n a r t i l l e ry -o f f i ce r s , w h o , b y means o f a specific 
q u a n t i t y o f powder , cons i s t ing o f specific ingredients , in 
specif ic p ropo r t i ons , p laced i n a t u b e a t a specific inclina­
t i o n , send a b o m b o f specif ic w e i g h t , o n to a specific object, 
a n d cause i t t o exp lode a t a specif ic momen t . A n d when 
w e bear i n m i n d t h a t science, considered as the development 
o f q u a l i t a t i v e p rev i s ion i n t o q u a n t i t a t i v e p rev i s ion , is not 
o n l y t hus d i s t i ngu i shed b y the r e l a t i v e l y - h i g h specia l i ty of 
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the correspondences it achieves, hut that, as contemplated 
i n i t s o w n progress , i t has been ever b e c o m i n g m o r e accu­
r a t e l y q u a n t i t a t i v e , m o r e special i n i t s p r e v i s i o n s ; i t 
becomes obv ious t h a t even t h e mos t t ranscendent achieve­
men t s o f r a t i o n a l i t y are b u t t h e c a r r y i n g f u r t h e r t h a t 
specia l iza t ion o f t h e correspondences be tween the o r g a n i s m 
a n d i t s e n v i r o n m e n t , w h i c h commences w i t h t h e e v o l u t i o n 

o f L i f e i n genera l . 

§ 155. This increase in the speciality of the correspond­
ence, l i k e i t s ex tens ion i n Space a n d T i m e , i s b o t h i n i t s e l f 
a h i g h e r l i f e , a n d con t r ibu te s t o g rea te r l e n g t h o f l i f e . 
I n a b i l i t y t o d i s t i n g u i s h be tween s u r r o u n d i n g bodies o f 
d i f f e r e n t na tures , m u s t be a t t ended b y f a t a l e r rors i n t h e 
conduc t p u r s u e d t owards t h e m ; w h i l e , conversely , t he 
g rea te r t h e p o w e r t o recognize t h e m u l t i t u d i n o u s d i s t i n c ­
t ions a m o n g such bodies , t h e g rea te r m u s t be the n u m b e r 
o f special ad jus tmen t s t h a t can be made t o t h e m , a n d t h e 
m o r e f r e q u e n t w i l l be t h e se l f -preserva t ion . T h e p r o p o s i ­
t i o n is i n essence a t r u i s m . I t is a lmos t a t r u i s m , too , t o 
say t h a t i n p r o p o r t i o n t o t h e numerousness o f t h e objec ts 
t h a t can be d i s t i n g u i s h e d , a n d i n p r o p o r t i o n t o t h e v a r i e t y 
o f co-existences a n d sequences t h a t can be several ly re ­
sponded t o , m u s t be the n u m b e r a n d r a p i d i t y a n d he te ro ­
g e n e i t y o f the changes g o i n g o n w i t h i n t h e o r g a n i s m — 
m u s t be the a m o u n t o f v i t a l i t y . I n d e e d , there is n o s ing le 
f o r m u l a w h i c h so w e l l expresses t h e progress o f L i f e , as 
t h i s increase i n t h e spec ia l i ty o f the correspondences be tween 
i n n e r a n d ou te r re la t ions . F o r , t a k i n g t h e e x t r e m e case, i t 
i s clear t h a t d i d t h e act ions o f an o r g a n i s m accura te ly 
r e spond t o a l l t he co-existences a n d sequences o f a l l t h i n g s 
wha teve r i n i t s e n v i r o n m e n t , i t s l i f e w o u l d be e t e rna l . A n d 
i t i s equa l ly clear t h a t t h e i n n u m e r a b l e i n t e r n a l changes 
i n v o l v e d i n e f f e c t i n g t h e correspondence w i t h i n n u m e r a b l e 

e x t e r n a l re la t ions , w o u l d i m p l y t h e h ighes t conceivable 
degree o f v i t a l a c t i v i t y . 
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§ 156. The adjustment of inner to outer relations pro­
gresses i n gene ra l i ty a t the same t i m e t h a t i t progresses i n 
specia l i ty . T h i s s ta tement seems t o i n v o l v e a contradict ion, 
b u t the c o n t r a d i c t i o n is v e r b a l o n l y — t h e genera l i ty here 
r e f e r r ed to b e i n g o f a d i f f e r en t o rder f r o m tha t wh ich pre­
cedes special i ty . 

P r i m i t i v e correspondences are genera l i n the sense that 
those relat ions i n the e n v i r o n m e n t t o w h i c h organic rela­
t ions respond, are everywhere present and continuously 
present . D u r i n g a summer ' s day, l i g h t , beat, and carbonic 
acid, ba the a l l the leaves o f a p l a n t ; a n d the dependent 
chemical changes w i t h i n t h e p l an t , go o n f o r as many hours 
as the s u r r o u n d i n g elements and act ions r e m a i n i n the same 
re la t ion . Hence the correspondence, i n v o l v i n g nei ther any 
special p o i n t i n space n o r any special m o m e n t i n t i m e , is of 
a v e r y genera l na tu re . A n d the l i k e ho lds w i t h those i n ­
f e r io r animals to w h i c h the e n v i r o n m e n t presents bo th the 
d i s i n t e g r a t i n g m a t t e r a n d the i n t eg rab l e m a t t e r i n diffused 
f o r m s . The general i t ies , however , t o w h i c h the organism 
responds more a n d more the h i g h e r i t advances, are not 
those e x h i b i t e d b y the mass o f the e n v i r o n i n g m e d i u m , b u t 
those e x h i b i t e d b y t h e i n d i v i d u a l objects i t c o n t a i n s ; and 
general i t ies o f t h i s k i n d become cognizab le o n l y as i n -
te l l igence is developed. Rela t ions i n t b e o rgan i sm corre. 
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sponding to relations displayed in commoi by several diffe­
r e n t g r o u p s o f bodies , b u t n o t b y o ther g roups , can be 
es tabl ished o n l y w h e n t h e o r g a n i s m has such experiences o f 
var ious g r o u p s o f bodies as enable i t t o d i s t i n g u i s h a m o n g 
t h e m . O n l y w h e n the re come t o be r ecogn ized m a n y 
d i f f e r e n t classes o f objec ts , can the re poss ib ly arise sub­

j ec t i ve genera l i t ies p a r a l l e l t o those ob j ec t i ve genera l i t ies 
w h i c h b i n d toge the r classes o f objec ts s u p e r f i c i a l l y u n l i k e . 

The re are indeed genera l i t ies w h i c h d i m i n i s h i n ex tens ive-
ness as t h e special i t ies increase i n n u m b e r — g e n e r a l i t i e s 

w h i c h f o r m t h e m a t e r i a l o u t o f w h i c h special i t ies are p r o ­
duced b y c o n t i n u a l subd iv i s i on . T h e g r o w t h o f a response 
to the d i s t i n c t i o n be tween l i q u i d m a t t e r a n d s o l i d m a t t e r , 
t hen to the d i s t i nc t i ons be tween l i q u i d , i n o r g a n i c , a n d o r g a n i c 
mat te rs , a f t e rwards to those be tween l i q u i d , i n o r g a n i c , vege­

t a l , a n d a n i m a l ma t t e r s , i m p l i e s a correspondence t o gene­
ral i t ies t h a t are step b y step less comprehens ive ; a n d each 
f u r t h e r m u l t i p l i c a t i o n o f classes supposes a f a r t h e r r e d u c t i o n 
i n the n u m b e r o f examples w h i c h each sub-class inc ludes . 
These, however , are genera l i t i e s w h i c h , u n d e r t h e i r obverse 
aspect, w e cons idered i n t h e las t chapter . F o r a l l special 
correspondences are r e a l l y t h e man i f e s t a t i ons o f genera l 
correspondences c o v e r i n g ce r t a in g r o u p s o f cases. T h e p re ­
cau t iona ry acts o f a ba rn -doo r f o w l o n seeing a h a w k hover ­
i n g above, are re la ted to the acts o f t h a t h a w k i n p a r t i c u l a r , 
o n l y as b e i n g l i k e the acts o f h a w k s i n genera l . T h e cor re ­
spondence is special , o n l y i n the sense o f r e f e r r i n g to t h e 
s m a l l class, h a w k s , ins tead o f t o the l a rge class, b i r d s . 

B u t t ha t a d v a n c i n g g e n e r a l i t y o f correspondence here t o 
be con templa ted , shows i t s e l f i n t h e r e c o g n i t i o n o f con­
s tan t co-existences a n d sequences o the r t h a n those w h i c h 
character ize special classes—co-existences a n d sequences 
c o m m o n t o m a n y classes t h a t have come to be r ega rded 
as e n t i r e l y u n l i k e . I n s t e a d o f b e i n g seen i n a response 
t o t h e cons tan t r e l a t i o n be tween a p a r t i c u l a r scent, and 

the co lour , size, f o r m , act ions , a n d cries, o f the creature 
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possessing i t ; th i s progress is seen i n ad jus tments to such 
relat ions as those be tween b u l k and w e i g h t , inanimateness 
and pass iv i ty—re la t ions w h i c h e x t e n d b e y o n d class l i m i t s , 
and o b t a i n under g rea t d i ss imi la r i t i es . Obvious ly the 
g r o w t h o f general i t ies o f th i s order mus t be opposite i n 
d i r ec t i on to the g r o w t h o f the p reced ing ones. 

T o trace u p th i s g r o w t h f r o m the lower to the higher 
fo rms o f l i f e , a f t e r the manner pur sued i n previous chapters, 
is e x t r e m e l y d i f f i c u l t i f n o t imposs ib le . F o r th i s species 
o f correspondence does n o t mani fes t i t s e l f i n d i s t inc t , un -
combined f o r m s . T h e extensions o f the correspondence i n 
Space a n d T i m e , as w e l l as i t s increase i n Speciali ty, are 
expe r imen ta l l y d e m o n s t r a b l e ; b u t an i n t e r n a l re la t ion 
para l le l t o some e x t e r n a l r e l a t i o n w h i c h is no t peculiar to 
special classes o f t h i n g s , cannot be separately iden t i f i ed i n 
the conduct . G i v i n g o r i g i n to no p a r t i c u l a r acts, b u t serving 
s i m p l y to m o d i f y the acts o therwise o r ig ina t ed , i t can be 
discovered o n l y b y analysis o f these. 

Hence our course mus t be t o ascertain the conditions 
under w h i c h alone advance o f the correspondence i n gene­
r a l i t y becomes poss ib le ; and t h e n t o show h o w the pro­
cesses o f e v o l u t i o n a l ready described, g ive rise to these 
condi t ions . L e t us do th i s . 

§ 157. The establishment of a generality of this higher 
k i n d , e m b r a c i n g classes super f ic ia l ly d iss imi la r , implies a 
power o f r e c o g n i z i n g attributes as d i s t i n g u i s h e d f r o m the 
objects possessing t h e m . Before any t w o proper t ies that are 
f o u n d toge ther unde r m a n y var ie t ies o f size, f o r m , colour, 
t ex tu re , t empera tu re , m o t i o n , & c , can have t h e i r constant 
r e l a t ion o f co-existence responded to b y the organism, the 
o rgan i sm m u s t be able to i d e n t i f y these t w o propert ies , 
as separate f r o m t h e i r acc identa l accompaniments . The 
f o r m a t i o n o f special class-generalit ies, w h i c h g r o u p together 
clusters o f phenomena t h a t g r e a t l y resemble one another i n 
all respects, requires no d i s t i n c t p a r t i n g o f a t t r i b u t e s . Bu t 
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where the resemblance is confined to some one essential 
r e l a t i o n c o m m o n t o m a n y cases w h i c h i n o the r respects 
d i f f e r , i t is clear t h a t unless t h e elements o f t h i s r e l a t i o n 
are separate ly cognizab le the re can be no response t o i t . 

A n d n o w t h e t r u t h t o be n o t e d i s t b a t increase o f t h e 
correspondence i n spec ia l i ty , i n e v i t a b l y b r i n g s abou t t h i s 
p a r t i n g o f a t t r i b u t e s . The re cannot be a m u l t i p l i c a t i o n 
o f d i s t ingu i shab le classes, w i t h o u t t he re b e i n g a s i m u l ­
taneous approach t o the pe rcep t ion o f p roper t i e s as d i s t i n c t 

f r o m objec ts . F o r i f , ascending f r o m t h e lowes t creatures 
b y w h i c h b u t f e w a t t r i b u t e s are cognizab le , w e advance to 
those capable o f b e i n g impressed by a g rea te r a n d grea te r 

n u m b e r o f a t t r i bu t e s , i t is clear t h a t i n p r o p o r t i o n as the 
g roups o f a t t r i bu t e s become i n c r e a s i n g l y v a r i e d a n d special , 
there mus t be m o r e f r e q u e n t dissociations o f p a r t i c u l a r a t ­
t r i b u t e s f r o m the res t . F o r m s , colours , sizes, sounds, 
scents, mo t ions , are f o u n d i n a l l combina t ions . These t w o 
k i n d s o f animals are a l i ke i n e v e r y t h i n g b u t c o l o u r ; those 
t w o agree i n co lour b u t d i f f e r i n f o r m a n d s c e n t ; a n d t b e 
o thers have l i t t l e i n c o m m o n b u t size. The p r o p e r t y A 
occurs here a l o n g w i t h the p roper t i e s B , C, D ; there a l o n g 
w i t h C, F , H ; the re a l o n g w i t h E , Gr, B ; and so on w i t h 
each p r o p e r t y t o a grea ter o r less ex ten t . Hence i t m u s t 
happen t h a t b y m u l t i p l i c a t i o n o f experiences, t h e impre s ­
sions p r o d u c e d b y these proper t i es o n the o r g a n i s m w i l l be 
disconnected, a n d rendered so f a r independent i n the o r g a n ­
i s m as the p roper t i es are i n the e n v i r o n m e n t . W h e n c e 
m u s t even tua l ly r e su l t a p o w e r t o recognize a t t r i b u t e s i n 
tbemselves, apa r t f r o m p a r t i c u l a r bodies. 

I t may , indeed , be s h o w n t h a t progress o f the corre­
spondence i n specia l i ty , i t s e l f becomes possible o n l y i n p r o ­
p o r t i o n to the progress o f t h i s analysis . A n ana logy w i l l 
bes t show t h e dependence. L e t a chemis t be r e q u i r e d to 
p roduce a r t i f i c i a l l y s u n d r y c o m p o u n d b o d i e s ; w h a t is 
i m p l i e d i n the execut ion o f h i s t a sk ? T h e i m p l i c a t i o n ia 

t h a t he k n o w s t h e compos i t i on o f each o f these bodies. 
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B u t w h a t does k n o w l e d g e o f t W compos i t ion p r e - uppose J 
I t pre-supposes t h a t t h e y have been severally resolved into 
t h e i r cons t i tuents . A n d t h e f o r m a t i o n o f each required 

o u n d i m p l i e s t h a t i t s cons t i tuents are u n i t e d i n the 
r i g h t p r o p o r t i o n s . W e l l , t h e process o f i d e n t i f y i n g any 
ob jec t i s a synthesis o f impressions, corresponding to 
c e r t a i n u n i t e d proper t ies w h i c h the t h i n g displays; and 
s i m i l a r l y imp l i e s a r e c o g n i t i o n o f the separate impressions 
w h i c h cor respond w i t h the separate properties. The 
bo tan i s t w h o k n o w s a pa r t i cu la r flower no t b y the fruct if i ­
c a t i o n alone, i n w h i c h i t is l i k e many others—not by the 
n u m b e r o f i t s peta ls , w h i c h is a usual number—not by their 
f o r m s i n w h i c h t h e y do no t d i f fe r f r o m these, nor by their 
colours i n w h i c h they do no t d i f fe r f r o m those—not by the 
ca lyx , n o r the bracts , no r the leaves, nor the stalk, sepa­
r a t e l y considered, b u t b y a l l these t aken together; obvi­
ous ly effects the iden t i f i ca t ion b y a synthesis of attributes. 
A n d t h a t w h i c h he does i n a deliberate and conscious 
w a y , is done consciously or unconsciously i n every case 
where a n objec t is recognized as o f special nature—is 
done i n a degree propor t ionate to the speciality o f the 
correspondence. Should i t be said that this state­
m e n t con t rad ic t s the previous statement, since the one 
represents t h e analysis o f a t t r ibutes as a pre-requisite to 
spec ia l i ty o f correspondence, wh i l e the other represents the 
analysis o f a t t r i b u t e s as resulting f r o m increase of the corre­
spondence i n spec ia l i ty , t he r e p l y is tha t the two processes 
g o o n i n m u t u a l dependence, perpetual ly acting and 
r e a c t i n g o n each o ther . E v e r y advance i n speciality pre­
sen t ly renders the analysis o f a t t r ibu tes more precise; and 
each step i n t h e analysis o f a t t r i bu te s makes possible a 
h i g h e r spec ia l i ty . 

T h u s the course o f e v o l u t i o n descr ibed i n previous 
chapters , is necessari ly accompanied b y a disentangl ing of 
proper t ies f r o m one another , e n d i n g i n an a b i l i t y to recog­
nize t h e m i n the abst ract . L a t e r and more s lowly , relations 
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both, of sequence and of co-existence must come to be 
d i s c r i m i n a t e d one f r o m another , a n d segregated i n t o k i n d s 
and degrees o f r e l a t ions . A n i nc r ea s ing spec i a l i t y i n the 
ad jus tmen t s t o mechan ica l changes, pre-supposes an i n ­
creasing decompos i t i on o f such changes i n t o t h e i r e lements 
— a g r o w i n g p o w e r t o d i s t i n g u i s h v e l o c i t y o f m o t i o n , 
d i r e c t i o n o f m o t i o n , acce lera t ion a n d r e t a r d a t i o n o f m o t i o n , 
k i n d o f m o t i o n i n respect o f s i m p l i c i t y o r c o m p l e x i t y , a n d 
so o n ; a n d where non-mechanica l sequences also come t o 

be responded t o , a pa ra l l e l analysis m u s t accompany a 
pa ra l l e l progress i n specia l i ty . 

W h e n these analyses have been cons ide rab ly ex tended , 
there arises, a n d o n l y t h e n arises, a p o s s i b i l i t y o f advance i n 
gene ra l i ty o f correspondence. Re la t ions b e t w e e n p rope r t i e s 
possessed i n c o m m o n b y objects o f w i d e l y d i f f e r e n t k i n d s , 

can be perce ived as soon as these p roper t i e s are separately 
cognizable . A n d a s t i l l h i g h e r progress i n the special iza­
t i o n o f the correspondences, u l t i m a t e l y b r i n g s abou t t h i s 
r e m a i n i n g step r e q u i r e d f o r gene ra l i za t i on o f t h e m . F o r i f , 
as we have seen, t h e m u l t i p l i c a t i o n o f special cor respon­
dences m u s t be accompanied b y t h e d issoc ia t ion o f v a r i a b l y -
u n i t e d a t t r i b u t e s ; t h e n , w h e n t h e v a r i a b l y - u n i t e d a t t r i ­
butes d i sp layed b y a g r o u p o f d i f f e r e n t classes have been as 
i t were d i s in t eg ra t ed i n t h e consciousness o f the o r g a n i s m , 

t h e a t t r i bu t e s t h a t have n o t been d i s i n t e g r a t e d m u s t b e g i n 
t o s tand ou t f r o m t h e rest , as r e m a i n i n g a lways constant 
a m i d these inconstancies . Hence the re m u s t be es tabl ished 
i n the o r g a n i s m a constant r e l a t i o n c o r r e s p o n d i n g t o t h e 
constant r e l a t i o n be tween these a t t r i b u t e s ; a n d t h i s cons t i ­
tu tes t h e advance i n g e n e r a l i t y w e are l o o k i n g f o r . F u r ­
t h e r , as the compara t ive ly -cons tan t r e la t ions t h u s first 
genera l i zed f r o m t h e exper ience o f b u t f e w classes, w i l l , i n 
t h e m a j o r i t y o f cases, be p r o v e d b y w i d e r exper ience t o be 
n o t eve rywhere cons t an t ; a n d as, b y t h e a c c u m u l a t i o n o f 
these w i d e r experiences, t he same process m u s t be gone 
t h r o u g h w i t h t h e compara t ive ly -cons tan t re la t ions as before 

16 
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w i t h the incons tan t ones, w i t h the resu l t o f b r i n g i n g the 
s t i l l more constant re la t ions i n t o v i e w ; the progress must 
be f r o m n a r r o w general izat ions t o w i d e r and wide r ones. 
A n d th i s we k n o w , d posteriori, t o be t h e l aw w h i c h the 
progress conforms t o . 

§ 158. These explanations will at once show why the 
increase o f the correspondence i n genera l i ty is scarcely dis­
cern ib le i n any b u t the most i n t e l l i g e n t creatures. Neces­
sary as i t is t h a t there shou ld be a g rea t advance i n tbe 
specia l i ty o f the correspondences t o produce the requisite 
separat ion o f a t t r i b u t e s ; and necessary as ye t f u r t h e r advance 
i n special izat ion is t o b r i n g i n t o v i e w the constantly-related 
a t t r i bu te s as d i s t i ngu i shed f r o m the inconstant ly-related 
ones ; i t is o n l y w h e n t h a t developed special i ty o f corre­
spondence charac te r iz ing super ior creatures is reached, that 
progress i n genera l i ty o f correspondence can b e g i n . Hence 
the f ac t t h a t w h i l e the h i g h e r mammals undoub ted ly display 
some general i t ies o f correspondence o f the least abstract 
k i n d , i t is o n l y i n t h e h u m a n race t h a t t h i s species of 
a d j u s t m e n t o f i nne r t o outer re la t ions becomes conspicuous. 

H u m a n progress ion , however , exh ib i t s t o us, under this 
" as under previous aspects, an immense increase i n the har­
m o n y between the o rgan i sm a n d i t s env i ronmen t . Perbaps 
i n no respect is the increas ing correspondence w r o u g h t out 
b y c i v i l i z a t i o n m o r e conspicuous t h a n i n the g r o w t h of 
general izat ions , ever more numerous a n d more compre­
hensive. T h e enormous expansion o f science w h i c h these 
la t te r ages have witnessed) m a i n l y consists i n the un ion of 
many p a r t i c u l a r t r u t h s i n t o genera l t r u t h s , a n d i n the union 
o f m a n y genera l t r u t h s i n t o t r u t h s s t i l l more genera l . I l l u s ­
t ra t ions are needless; f o r the p r o p o s i t i o n is f a m i l i a r and 
a d m i t t e d b y a l l . I t is enough s i m p l y to p o i n t t o th i s great 
phenomenon as one o f the m a n y f o r m s o f t h e e v o l u t i o n we 
are t r a c i n g ou t . 

A mere m e n t i o n , too , o f the f ac t t h a t the general izat ions of 
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science immensely advance the arts, and through the arts 
m i n i s t e r t o h u m a n w e l f a r e , w i l l serve t o show t h a t increase 
o f t h e correspondence i n g e n e r a l i t y , l i k e i t s o the r modes o f 
increase, makes possible a g rea te r d u r a t i o n o f l i f e . A n d a 
l i k e b r i e f re ference t o t h e c o n c e n t r a t i o n o f t h o u g h t s a n d 
c o m p l e x i t y o f concept ions , w h i c h these w i d e r genera l iza­
t ions i m p l y , w i l l s u f f i c i e n t l y i nd i ca t e t h e h i g h e r degree o f 
l i f e w h i c h accompanies t h i s g rea te r l e n g t h o f l i f e . 



C H A P T E R V I I I . 

THE CORRESPONDENCE AS INCREASING I N COMPLEXITY. 

§ 159. Another change in our stand-point affords as a 
v i e w o f p rogres s ing v i t a l i t y w h i c h , t h o u g h n o t the same i n 
range w i t h f o r e g o i n g v i ews , has m u c h i n common w i t h 
t h e m . A s we saw t h a t t h e extensions o f the correspondence 
i n Space a n d i n T i m e , are p a r t l y rec ip roca l and par t ly 
n o t so—as w e saw t h a t increase o f the correspondence i n 
Specia l i ty , w h i l e t o some degree compr i sed under the exten­
sions i n Space a n d T i m e , inc ludes v e r y m u c h bes ide ; so we 
sha l l see t h a t w h i l e , t h r o u g h o u t a ce r t a in range o f cases, 
g r o w i n g C o m p l e x i t y is the same t h i n g as g r o w i n g Speciality, 
y e t ne i the r inc ludes a l l t h a t t h e o ther does. M u c h of the 
ea r ly advance i n Spec ia l i ty does n o t i m p l y advance i n Com­
p l e x i t y ; a n d the h i g h e r f o r m s o f the advance i n Complexi ty 
cannot w i t h o u t s t r a i n i n g be comprehended under advance 
i n Spec ia l i ty . 

§ 160. Wherever we find nothing but a greater ability to 
d i sc r imina te be tween var ie t ies o f t h e same s imple pheno­
menon , there is increased spec ia l i ty o f correspondence w i t h ­
ou t increased c o m p l e x i t y . I t is t h u s w i t h t h e progress 
f r o m a n eye t h a t appreciates a d i f fe rence be tween l i g h t and 
darkness, t o one t h a t appreciates degrees o f dif ference be­
tween t h e m , a n d a f t e r w a r d s t o one t h a t appreciates d i f fe r ­
ences o f co lour and degrees o f co lour . I t is t hus w i t h the 
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progress from trie power of distinguishing a few strongly-

con t r a s t ed smel ls o r tastes, t o t h e p o w e r o f d i s t i n g u i s h i n g 
m a n y s l i g h t l y - c o n t r a s t e d smells o r tastes. ' I t is t h u s w i t h 
the p rogress f r o m t h a t l owes t f o r m o f h e a r i n g s h o w n b y a 
response t o any v i o l e n t t r e m o r o f t h e s u r r o u n d i n g f l u i d , t o 
those h i g h e r f o r m s o f i t i n w h i c h di f ferences o f loudness are 
r ecogn ized , a n d , b y a n d b y , d i f ferences o f p i t c h a n d timbre. 
T h e insect w h i c h lays i t s eggs o n l y o n a p l a n t h a v i n g a 
p a r t i c u l a r odour , o r t h e b i r d w h i c h is a l a r m e d b y a tone o f 
a c e r t a i n p i t c h b u t n o t b y a tone o f ano ther , shows an 
a d j u s t m e n t o f i n n e r t o ou te r r e l a t ions equa l ly s imple w i t h 
t h a t s h o w n b y t h e sna i l w h i c h w i t h d r a w s i n t o i t s she l l o n 
b e i n g t o u c h e d . T h o u g h t h e s t i m u l u s r e sponded t o is m o r e 
special , i t is n o t m o r e c o m p l e x . I n each case a s ing le 
undecomposable sensation is f o l l o w e d b y c e r t a i n muscu la r 
a c t i ons ; a n d t h o u g h these m u s c u l a r ac t ions are m o r e i n t r i ­
cate i n t h e h i g h e r creatures t h a n i n t h e l o w e r , y e t the 
r e l a t i o n be tween antecedents a n d consequents is v e r y 
near ly , i f n o t q u i t e , o f t h e same o rde r . B u t whe re t h e 
s t imu lus responded t o consists, n o t o f a s ing le sensat ion 
b u t o f several, o r w h e r e t h e response is n o t one a c t i o n b u t 
a g r o u p o f act ions, t h e increase i n spec i a l i t y o f cor respon­
dence resul ts f r o m a n increase i n i t s c o m p l e x i t y . 

T h e deve lopment o f v i s i o n r epea t ed ly i l l u s t r a t e s t h i s . 
W h e n , a f t e r t h a t response t o t h e h a b i t u a l r e l a t i o n b e t w e e n 
o p a c i t y a n d s o l i d i t y , w h i c h is first es tabl ished, there arises 
a response t o t h e r e l a t i o n be tween s o l i d i t y a n d p o w e r t o 
r e f l ec t l i g h t — w h e n differences i n t h e amount s a n d qual i t ies 
o f r e f l ec t ed l i g h t come t o be r ecogn ized i n c o n n e x i o n w i t h 
dif ferences o f b u l k — w h e n the re i s acqu i r ed a n a b i l i t y t o 
i d e n t i f y objects b y f o r m , as w e l l as b y co lour a n d size con­
j o i n e d ; i t is man i f e s t t h a t each successive stage i m p l i e s the 
app rec i a t i on o f l a rge r c lus ters o f a t t r i b u t e s . T h e i m p r e s ­
s i o n rece ived b y the o r g a n i s m f r o m each ob jec t is a more 
c o m p l e x impress ion—is i n c r e a s i n g l y heterogeneous . A n d 
w h e n n o t o n l y colour , size, a n d shape become cognizable , 
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b u t also d i r e c t i o n i n space, distance i n space, m o t i o n , k i n d 
o f m o t i o n , d i r e c t i o n o f m o t i o n , ve loc i ty o f m o t i o n — w h e n , 
as b y a f a l con s w o o p i n g o n i t s q n a r r y , a l l these external 
re la t ions are s imul taneous ly responded t o ; i t i t clear that 
the g u i d i n g pe rcep t ion m u s t be compounded o f many ele­
ments . The re is no need t o d w e l l o n th i s t r u t h 
as f u r t h e r e x e m p l i f i e d d u r i n g t h e e v o l u t i o n o f the other 
senses; n o r t o t race u p i n d e t a i l t h a t y e t h ighe r com­
p l e x i t y w h i c h resul ts w h e n t h e several senses are employed 
toge ther . A s ingle ex t reme case w i l l suff ice . I f we re­
member h o w a mine ra log i s t , i n i d e n t i f y i n g a mass o f matter 
as o f a k i n d fitted f o r a ce r t a in use, examines i t s crystal­
l i ne f o r m , i t s colour , t e x t u r e , hardness, cleavage, f racture , 
degree o f t ransparency, lus t re , specif ic g r a v i t y , taste, smell, 
f u s i b i l i t y , magne t i c a n d e lec t r ic p roper t i e s , & c , and is de­
c ided i n h is conduc t b y a l l these t a k e n t o g e t h e r ; i t w i l l ' be 
obvious t h a t t h r o u g h o u t the h i g h e r r ange o f cases, increase 
i n the spec ia l i ty o f the correspondence invo lves increase i n 
i t s c o m p l e x i t y . 

§ 161. But, as already hinted, we eventually rise to an 
o rde r o f correspondences i n w h i c h the specia l i ty and the 
c o m p l e x i t y are no l onge r co-ord ina te . A f u r t h e r advance 
i n specia l i ty is achieved b y a more t h a n proport ionate 
advance i n c o m p l e x i t y . L e t us l o o k a t an example or two. 

T h e archer w h o po in t s h i s a r r o w , n o t a t t h e object he 
seeks t o h i t , b u t above i t , a n d w h o varies t h e angle of 
e leva t ion a c c o r d i n g as the ob jec t is f a r o r near, exhibi ts 
s o m e t h i n g m o r e t h a n a special response t o special s t i m u l i ; 
f o r h is procedure imp l i e s consciousness o f the f ac t t h a t bodies 
p ro j ec t ed t h r o u g h t h e a i r descend towards t h e E a r t h , and 
tha t the a m o u n t o f t h e i r descent has some r e l a t i o n to the 
distance t r ave r sed . Besides a correspondence w i t h certain 
perce ived re la t ions i n t h e e n v i r o n m e n t , the re is i m p l i e d a 
correspondence w i t h t h e l a w o f ce r t a in o the r re la t ions , not 
t h e n present to the senses. A g a i n , t he engineer who erects 
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a suspens ion-b r idge c o m p e t e n t t o bear a spec i f i ed s t r a i n , i s 
g u i d e d less b y b i s i n s p e c t i o n a n d measurement o f t be r i v e r 
t o be crossed, t b a n b y h i s k n o w l e d g e o f t h e s t r e n g t h o f 
w r o u g h t i r o n , o f t h e p rope r t i e s o f t h e ca tenar ian c u r v e , o f 

the c o m p o s i t i o n o f fo r ce s—his acquaintance w i t h t h e u n i ­
ve r sa l t r u t h s o f n u m b e r , g e o m e t r y , a n d mechanics . I n 
these cases t h e c o m p l e x i t y o f t h e correspondence is g r e a t l y 
i n excess o f t h e spec ia l i ty . T o b r i n g o u t t h i s f a c t b y a 
c o n t r a s t : — I t m i g h t f a i r l y be sa id t h a t t h e I n d i a n fish w h i c h 
catches insects flying over t h e surface b y h i t t i n g t h e m w i t h 
j e t s o f wa te r , e x h i b i t s a n a d j u s t m e n t o f i n n e r t o ou te r re la­
t i ons as special as t h a t s h o w n b y t h e a r c h e r ; b u t consider­
i n g t h a t i n t h e f i s h , n o t h i n g m o r e is i m p l i e d t h a n an au to ­
m a t i c c o n n e x i o n be tween c e r t a i n v i s u a l impress ions a n d 
c e r t a i n muscu la r con t rac t ions , i t canno t be h e l d t h a t the re 
is a n y t h i n g l i k e t h e same c o m p l e x i t y o f correspondence. 
S i m i l a r l y , t h o u g h t h e s t r e n g t h o f a spider ' s w e b m a y be as 
specia l ly a d j u s t e d t o t h e demands t o be made u p o n i t , as is 
t h a t o f t h e engineer ' s s u s p e n s i o n - b r i d g e ; y e t the re i s n o 
c o m p a r i s o n b e t w e e n t h e t w o ad jus tmen t s i n respect o f t h e 
v a r i e t y a n d elaborateness o f t h e act ions b y w h i c h t h e y are 

ach ieved . 
"What cons t i tu tes t h i s excess o f c o m p l e x i t y ? I t is con­

s t i t u t e d b y t h e a d d i t i o n o f genera l i t i es t o special i t ies . E a c h 
o f these h i g h e r correspondences d i s p l a y i n g w h a t w e c a l l 
r a t i o n a l i t y , i m p l i e s an a d j u s t m e n t o f i n n e r re la t ions n o t 
s i m p l y t o t h e p a r t i c u l a r ou t e r re la t ions pe rce ived , b u t t o 
s u n d r y gene ra l r e l a t ions n o t t h e n pe rce ived , b u t es tabl ished 
b y p rev ious exper ience . A n d as w e advance t o cor re ­
spondences o f s t i l l g rea te r c o m p l e x i t y , w e see t h a t t h e i r 
l e a d i n g charac ter i s t ic i s t h e i n c r e a s i n g n u m b e r o f gene­
ra l i za t ions recognized , a n d i n v o l v e d i n t h e process o f ad ­
j u s t m e n t . I n d e e d , t h e h i g h e s t achievements o f science, as 
e x e m p l i f i e d i n a s t ronomy, show us t h a t an exac t adapta­
t i o n o f t h e act ions o f t h e o r g a n i s m t o special ac t ions i n t h e 

e n v i r o n m e n t , supposes a p re -es t ab l i shmen t o f genera l r e -
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lat ions i n the o rgan ism, pa ra l l e l t o all those genera l rela­
t ions i n the env i ronmen t w h i c h these special actions i m p l y . 

§ 162. There seems no place fitter than this, for drawing 
a t t en t i on to the i m p o r t a n t f ac t t h a t an approximate ly-con­
stant r a t i o is m a i n t a i n e d be tween the impressibilities and 
the activities o f the o rgan i sm, i n so f a r as t he i r complexi ty 
is concerned. I n the lowest a n i m a l types w e see a touch 
f o l l o w e d b y a w i t h d r a w a l o f the p a r t touched—a single 
s t imu lus f o l l o w e d b y a s ingle m o t i o n . Gradua l ly as we 
ascend, ab i l i t i es t o receive inc reas ing ly -compl ica ted impres­
sions, a n d t o p e r f o r m inc reas ing ly -compl i ca t ed actions pre­
sent themselves. A n d the t r u t h here t o be observed is 
t ha t the he te rogene i ty o f the s t i m u l i w h i c h can be appre­
c ia ted is i n genera l p ropor t i ona t e t o the heterogenei ty of 
the changes w h i c h can be d isp layed . 

N o t e , first, t h a t s u r v i v a l o f the fittest ensures this con­
nex ion . A s every advance consists i n the ad jus tment of 
some f u r t h e r i n t e r n a l r e l a t i o n t o some f u r t h e r ex terna l rela­
t i o n ; a n d as the a b i l i t y t o recognize the ex te rna l relation 
is useless unless there is an a b i l i t y t o m o d i f y the conduct 
a p p r o p r i a t e l y ; i t is clear t h a t f o r the be t te r preservat ion of 
l i f e , t h e passive a n d ac t ive elements o f t h e correspondence 
mus t progress toge the r . A power to perceive the direct ion 
a n d distance o f an objec t m u s t be accompanied b y a power 
to specialize the m o v e m e n t s ; o therwise i t can be o f no 
service. T h e r e c o g n i t i o n o f ce r t a in f o r m s , colours, and 
mot ions , as those o f an enemy, w i l l n o t p r even t destruct ion 
unless i t is f o l l o w e d b y such q u i c k acts, such doubl ings , 
such leaps, as the enemy m a y be e luded b y . D i s c r i m i n a t i o n 
shown i n the choice o f mater ia ls f o r i t s nest, is so much 
f a c u l t y t h r o w n away unless the b i r d has su f f i c ien t construc­
t ive s k i l l f o r n i d i f i c a t i o n . I t w i l l n o t p r o f i t t he savage to 
discover at w h a t seasons a n d w h a t t imes o f the t i d e par­
t i cu la r fish are t o be caught , unless he has d e x t e r i t y enough 
to make a n d use hooks o r nets f o r c a t c h i n g t h e m . Every-
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where it m u s t o n t h e average h a p p e n t h a t each a d d i t i o n a l 
d i f f e r e n t i a t i o n o f t h e pe rcep t ions , o p e n i n g t h e w a y f o r an 
a d d i t i o n a l d i f f e r e n t i a t i o n o f t h e ac t ions , f a i l s t o b e n e f i t t h o 
species, a n d the re fo re f a i l s t o be es tab l i shed i n t h e species, 
unless t he re goes a l o n g w i t h i t an a d d i t i o n a l d i f f e r e n t i a t i o n 
o f t h e ac t ions . 

T h i s connex ion be tween progress i n t h e i m p r e s s i b i l i t i e s 
a n d progress i n t h e a c t i v i t i e s , i s , i ndeed , o the rwise necessi­
t a t e d ; f o r t h e y so act a n d react t h a t t h e advance o f e i the r 
i nvo lves the advance o f b o t h . T h e gene ra l r e l a t i o n be tween 
i r r i t a b i l i t y a n d c o n t r a c t i l i t y , w h i c h , i n t h e lowes t types o f 
a n i m a l l i f e , cons t i tu t e one i n d i v i s i b l e p h e n o m e n o n , i s a 
r e l a t i o n w h i c h t h e r egu l a t i ve a n d t h e ope ra t ive d iv i s ions o f 
the o r g a n i s m m a i n t a i n t h r o u g h o u t a l l t h e i r compl i ca t i ons . 
T h e y are co-ord ina te i n t h e i r o r i g i n ; t h e y are co-ordina te i n 
t h e i r m a n i f e s t a t i o n s ; t h e y are co-ord ina te i n t h e i r e v o l u t i o n . 

T h i s t r u t h becomes conspicuous w h e n w e con templa te the 
t w o f u n c t i o n s unde r t h e i r m o s t g e n e r a l f o rms—sensa t i on 
a n d m o t i o n . G i v e n an o r g a n i s m w i t h c e r t a i n sensory a n d 
m o t o r facul t ies , w h a t w i l l h a p p e n f r o m t h e increase o f 
e i t he r? H i g h e r powers o f m o t i o n a n d l o c o m o t i o n m u s t 

b r i n g t h e o rgan i sm i n t o r e l a t i o n w i t h a g rea te r n u m b e r o f 
o b j e c t s ; a n d m u s t the re fo re m u l t i p l y i t s impress ions . 
H i g h e r i m p r e s s i b i l i t y m u s t sub jec t t h e o r g a n i s m t o m o r e 

f r e q u e n t s t i m u l i t o a c t i o n ; a n d so m u s t m u l t i p l y i t s m o t i o n s 
a n d locomot ions . A g a i n , v a r i e d ac t iv i t i e s e n t a i l v a r i e t y 
a m o n g the re la t ions i n w h i c h a c rea ture p u t s i t s e l f t o w a r d s 
s u r r o u n d i n g t h i n g s ; a n d hence e n t a i l v a r i e t y a m o n g the 
modes i n w h i c h s u r r o u n d i n g t h i n g s a f fec t i t . Converse ly , 
t he m o r e var ious the impress ions receivable f r o m s u r r o u n d ­
i n g t h i n g s , t he greater m u s t be t h e n u m b e r o f mod i f i c a t i ons 
i n t h e s t i m u l i g i v e n to the m o t o r f acu l t i e s ; a n d hence, the 
g rea t e r m u s t be t h e t endency t o w a r d s m o d i f i e d act ions i n 

t h e m o t o r f acu l t i e s . T h u s t h e progress o f each is i n v o l v e d 
w i t h t h e progress o f the o the r , i n respect b o t h o f a c t i v i t y 
a n d c o m p l e x i t y . 
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Th i s inev i tab le s imu l t ane i t y i n the development o f the 
d i rec t ive and execut ive facul t ies , w i l l , however , be most 
c lear ly seen o n ana lyz ing a f e w cases. T a k e as one, the 
a b i l i t y t o recognize d i r e c t i o n i n space. A t first th i s seems 
to i m p l y deve lopment o f the sensit ive p a r t o f the nature 
o n l y : an expansion o f the r e t i n a s u f f i c i e n t l y grea t t o admit 
o f i t s components b e i n g separately affected b y images 
f a l l i n g o n t h e m . B u t a l i t t l e cons idera t ion shows that 
some th ing more i s r e q u i r e d t h a n a b i l i t y t o perceive differ­
ences be tween the pos i t ions o f images o n the visual t ract . 
T a k e n alone, these differences are meaningless. They come 
to have m e a n i n g o n l y w h e n t h e y are severally connected in 
the o rgan i sm w i t h those differences o f m o t i o n required to 
b r i n g i t s surface i n t o contact w i t h the t h i n g s seen. Mero 
ocular impressions do n o t o f themselves g i v e ideas o f space. 
Such ideas are p roduc t s o f a g r o w i n g experience which 
proves t h a t these impressions are due t o objects tha t can be 
touched b y p a r t i c u l a r m u s c u l a r ad jus tments . Direc t ion , 
the re fore , canno t be perce ived u n t i l there is a mo to r appa­
ra tus su f f i c i en t ly developed t o effect specialized movements. 
Consequent ly , the a b i l i t y t o perceive d i r e c t i o n and the abi l i ty 
to take advantage o f the pe rcep t ion , are necessarily connate. 
T h e r ecogn i t ions o f distances, o f veloci t ies , o f bu lks , of 
shapes, obv ious ly i m p l y the l i k e cond i t ions . So, too, is i t 
w i t h the va r ia t ions o f surfaces i nd i ca t ed b y l i g h t s and 
shades : these va r i a t ions have t o be disclosed b y corre­
s p o n d i n g var ia t ions i n the ad jus tmen t s o f the muscles, 
before l i g h t s a n d shades can be i n t e r p r e t e d . N o definite 
idea o f w e i g h t , as connected w i t h v i sua l appearances, can 
be a r r i v e d at u n t i l there is a power o f l i f t i n g , e i ther b y jaws 
or l i m b s . N o r can degrees o f hardness a n d unlikenesses of 
t e x t u r e be perce ived i n s u r r o u n d i n g objects , faster t han the 
man ipu la t ive organs are per fec ted . I n d e e d , as these 
last instances show us, t h e in ter -dependence is even more 
i n t i m a t e t h a n above a l leged ; f o r besides b e i n g r e q u i r e d for 
the i n t e r p r e t a t i o n o f impressions, muscu la r a i d is required 
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even f o r t h e r e c e p t i o n o f impress ions i n t h e i r h i g h e r f o r m s . 
Per fec t v i s i o n i m p l i e s a f o c a l a d j u s t m e n t o f t h e eyes, an 

a d j u s t m e n t o f t h e i r axes t o t h e requ i s i t e convergence , a 
t u r n i n g o f t h e m b o t h t o w a r d s t h e objec t , sometimes a t u r n ­
i n g o f the head i n t h e same d i r e c t i o n , a n d sometimes also a 
t n r n i n g o f t h e b o d y : a l l w h i c h p r e p a r a t o r y acts are per­
f o r m e d b y muscles. N e i t h e r tas te n o r sme l l can be acute 
unless the muscles o f t h e t o n g u e a n d t h e chest do t h e i r 
p a r t s i n m o v i n g abou t the f o o d o r d r a w i n g i n t h e a i r . 
H e a r i n g , too , is i m p e r f e c t unless t h e membrana tympani is 
s t r a ined b y i t s muscles so t h a t i t v i b r a t e s i n conco rd w i t h 

each successive sound. A b o v e a l l , t h e percep t ions reached 
t h r o u g h t o u c h show th i s dependence o n the m o t o r appa­
ra tus . A sensi t ive s k i n is b u t a s m a l l p a r t o f the r e q u i r e ­
men t , as any one m a y p rove b y c l o s i n g his eyes a n d a p p l y ­
i n g his bare a r m or l e g t o an u n k n o w n ob jec t . Tac tua l 

sensations are c o m b i n e d i n t o ideas o f ex tens ion , f o r m , so l i ­
d i t y , o n l y w h e n th i s sensi t ive s k i n is d i s t r i b u t e d over sur­
faces capable o f d e r i v i n g s imul taneous o r rap id ly-succeed­
i n g sensations f r o m d i f f e r e n t pa r t s o f t h e t h i n g s t o u c h e d ; 
a n d these sensations m u s t be j o i n e d w i t h those muscu la r 
sensations a c c o m p a n y i n g the s imul taneous a n d successive 
a d j u s t m e n t s o f t h e sensi t ive surfaces. The re m u s t be l i m b s 
t o ef fec t t h e l a r g e r a n d s imple r ad jus tmen t s , w i t h append­
ages a t t he ends o f t h e m to ef fec t t h e smal ler a n d more 
elaborate ones. A n d o n l y i n p r o p o r t i o n as these m o t o r 
agencies become complex , can there be c o m p l e x i t y i n the 
t a c tua l percep t ions . B u t these m o t o r agencies—these l i m b s 
and appendages w i t h a l l t he muscles t h e y are m o v e d b y , are 
also the locomot ive a n d m a n i p u l a t i n g organs ; a n d the same 
completeness o f s t r uc tu r e w h i c h f i t s t h e m t o receive c o m ­
p o u n d impress ions , fits t h e m t o p e r f o r m c o m p o u n d opera­

t i o n s . T h e e v o l u t i o n o f the sensi t ive o r d i r ec t ive apparatus , 
is t h u s inseparable f r o m tbe e v o l u t i o n o f the muscu la r o r 
execut ive apparatus . 
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§ 163. T h i s al l-essential re la t ionsh ip m u s t de ta in ua 
somewhat longer . I t w i l l be i n s t r u c t i v e to glance at the 
inter-dependence o f the recipio-motor f u n c t i o n s and the 
dirigo-motor f unc t i ons (§ 18) as e x h i b i t e d i n the concrete. 
I r e fe r t o the s u n d r y s t r i k i n g instances w h i c h the animal 
k i n g d o m presents o f unusua l sagaci ty co -ex i s t ing w i t h 
unusua l deve lopment o f organs w h i c h , b y the he lp o f com­
p l e x muscula r ar rangements , g ive complex t ac tua l i m ­
pressions. 

W h y t ouch , the s implest a n d earliest sense, should , i n its 
h i g h e r f o r m s , be more t h a n any o ther sense associated w i t h 
the advance o f in te l l igence , w i l l perhaps seem d i f f i cu l t to 
unders tand . T h e exp lana t ion l ies i n the f ac t tha t tactual 
impressions are those i n t o w h i c h a l l o ther impressions have 
t o be t rans la ted , before t h e i r meanings can be k n o w n . I f 
we contempla te the general r e l a t i o n be tween the organism 
a n d s u r r o u n d i n g objects , we see t h a t before t hey can affect 
i t , o r i t can affect t h e m , i n any i m p o r t a n t way , there must 
be ac tua l contact . E a t i n g , b r e a t h i n g , locomot ion , the 
de s t ruc t i on o f p rey , the escape f r o m enemies, the format ion 
o f nests and b u r r o w s , t h e b r i n g i n g u p o f y o u n g , a l l imp ly 
mechanica l act ions a n d react ions be tween the a n i m a l and its 
env i ronmen t . T h e space-pene t ra t ing facul t ies serve b u t as 
guides t o these mechanica l a c t i o n s ; a n d the impressions 
t h e y receive are p r i m a r i l y used b u t as symbols o f tangible 
proper t ies a n d t h e re la t ions a m o n g t h e m . Hence , only as 
fast as t h e impressions ga ined t h r o u g h the s k i n and 
muscles become va r i ed and complex , can there be a com­
ple te t r a n s l a t i o n o f the v a r i e d a n d c o m p l e x impressions 
ga ined t h r o u g h the eyes, ears, a n d nose. T h e mother 
tongue m u s t be as copious as t h e f o r e i g n ; o therwise i t 
cannot r ender a l l t h e f o r e i g n mean ings . A n d thus , as seen 
i n the fac ts r e f e r r e d t o , a h i g h l y - e l a b o r a t e d t a c t u a l appa­
ratus comes t o be t h e u n i f o r m accompaniment o f superior 
in te l l igence . B u t l e t us l o o k a t these fac t s . 

Each grea t d i v i s i o n o f the a n i m a l k i n g d o m supplies t h e m 
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The Cephalopoda, which in sagacity go far beyond all 
o t h e r Mollusca, are s t r u c t u r a l l y d i s t i n g u i s h e d f r o m t h e m 
i n h a v i n g several a rms b y w h i c h t h e y can g rasp a n ob jec t 
o n a l l sides, a t t h e same t i m e t h a t t h e y a p p l y i t t o the 
m o u t h . A g a i n , t h e crabs, w h i c h s i m i l a r l y s t and a t t h e 
head o f t h e s u b - k i n g d o m Articulata, b r i n g t h e i r claws a n d 
foo t - j aws s imu l t aneous ly t o bear o n t h e t h i n g s t h e y are 
m a n i p u l a t i n g . M e r e l y g l a n c i n g at these instances f u r n i s h e d 
b y t h e i nve r t eb ra t e classes, l e t us devote o u r a t t e n t i o n t o 

those w h i c h the ve r t eb ra t e classes f u r n i s h . 
I t w i l l be a d m i t t e d t h a t , o f a l l b i r d s , pa r ro t s have t h e 

greates t amoun t o f i n t e l l e c t . W e l l , i f we examine i n w h a t 
t h e y d i f f e r mos t f r o m t h e i r k i n d r e d , w e find i t t o be i n 
deve lopment o f t h e t a c t u a l o rgans . F e w b i r d s are able t o 
grasp a n d l i f t u p a n ob jec t w i t h t h e one f o o t w h i l e s t a n d i n g 
o n t h e o ther . T h e p a r r o t , however , does t h i s w i t h ease. 
I n mos t b i r d s t h e u p p e r m a n d i b l e is scarcely a t a l l m o v e ­
able. I n t h e p a r r o t i t is moveable t o a m a r k e d e x t e n t . 
Genera l ly , b i r d s have t h e t o n g u e undeve loped a n d t i e d 
d o w n close o n t h e l o w e r m a n d i b l e . B u t p a r r o t s have i t 
l a rge , f r ee , a n d i n constant e m p l o y m e n t . A b o v e a l l , t h a t 
w h i c h t h e p a r r o t grasps i t can raise t o i t s b e a k ; a n d so 
can b r i n g b o t h mand ib les a n d t o n g u e t o bear u p o n w h a t i t s 
h a n d ( f o r i t is p r a c t i c a l l y a hand) a l ready touches o n several 
sides. O b v i o u s l y no o the r b i r d approaches t o i t i n t h e 
c o m p l e x i t y o f t h e t a c t u a l act ions i t p e r f o r m s a n d t h e t a c t u a l 

impress ions i t receives. 
A m o n g m a m m a l s i t is unques t ionable t h a t as a genera l 

r u l e t h e Unguiculata, o r those w h i c h have l i m b s t e r m i n a t i n g 
i n separate d i g i t s , are more i n t e l l i g e n t t h a n t h e Ungidata, 
o r h o o f e d an imals . T h e f e l i n e a n d canine t r i b e s s t and 
p sycho log i ca l l y h i g h e r t h a n ca t t l e , horses, sheep, a n d deer. 
N o w , t h a t fee t f u r n i s h e d w i t h several sensi t ive toes can 
receive m o r e compl i ca t ed impress ions t h a n fee t e n d i n g i n 
one o r t w o masses o f h o r n , is m a n i f e s t . W h i l e , b y a hoof , 

o n l y one side o f a so l i d b o d y can be t o u c h e d a t once, the 
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d i v i d e d toes of , f o r example , a d o g , can simultaneously 
touch the adjacent sides o f a smal l body , i f n o t the opposite 
sides. A n d w h e n we remember h o w those toed quadrupeds of 
h i g h e r types, w h i c h cannot grasp w i t h t h e i r feet , can never­
theless use t h e m f o r h o l d i n g d o w n w h a t t hey are t ea r ing or 
g n a w i n g , we see t ha t t h e y can recognize t a n g i b l e relations 
o f some c o m p l e x i t y . Moreover , w h e n we meet w i t h any 
m a r k s o f sagaci ty a m o n g hoofed animals , as i n the horse, 
we find t ha t the l ack o f sensit ive ex t r emi t i e s is p a r t l y com­
pensated f o r b y h i g h l y sensitive a n d mob i l e l ips , w h i c h have 
considerable powers o f prehens ion . H e r e we are 
n a t u r a l l y r e m i n d e d o f the mos t r emarkab le , a n d perhaps the 
mos t conclusive, instance o f t h i s connex ion between deve­
l o p m e n t o f in te l l igence a n d deve lopment o f the tactual 
o rgans—tha t seen i n the e lephant . I say mos t conclusive, 
because the elephant is m a r k e d l y d i s t i ngu i shed f r o m allied 
t r ibes o f mammals , a l ike b y i t s proboscis a n d b y i t s great 
sagaci ty . T h e association be tween the opera t ive and regu­
la t ive facul t ies stands ou t the more conspicuously, f r o m the 
e n d o w m e n t o f b o t h b e i n g excep t iona l . O n the in te l lec t of 
the elephant there is no need to d w e l l : a l l k n o w i t s supe­
r i o r i t y . The powers o f i t s t r u n k , however , m u s t be enume­
ra ted . N o t e first, i t s u n i v e r s a l i t y o f m o v e m e n t i n respect 
o f d i r ec t i on . U n l i k e l i m b s , tbe mot ions o f w h i c h are i n 
most mammals more or less con f ined t o the v e r t i c a l plane, 
i t s flexibility g ives i t as w i d e a r ange o f pos i t ions as the 
h u m a n a r m can t a k e — w i d e r , indeed, t h a n can be t aken by 
a s ingle a r m ; a n d thus the e lephant can ascertain the 
rela t ions i n space, b o t h o f i t s o w n members a n d o f sur­
r o u n d i n g t h i n g s , more comple te ly t b a n a l l o ther creatures 
save the Primates. A g a i n , t he t r u n k can grasp bodies of 
every size, f r o m a pea to a t ree s t u m p ; a n d b y this 

means can perceive a f a r g rea te r v a r i e t y o f t ang ib l e forms 
t h a n any o f the l ower m a m m a l i a . T h e finger-like projec­
t i o n w i t h w h i c h the t r u n k terminates , is a f fec ted b y mino r 
var ia t ions o f s u r f a c e ; and so, t ex tu res a n d the details of 
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6riape can. be made out, as well as general extension. Its 
a b i l i t y t o l a y b o l d o f a n d t o l i f t bodies o f m a n y sizes a n d 
na tu res , opens t b e w a y t o a k n o w l e d g e o f w e i g h t as con­
nec t ed w i t h v i s i b l e a n d t a n g i b l e a t t r i b u t e s . T h e same 
p o w e r o f p r ehens ion , used as i t h a b i t u a l l y i s f o r t h e 
b r e a k i n g - o f f o f b ranches , b r i n g s experiences o f t h e t e n a c i t y 
a n d e l a s t i c i t y o f m a t t e r ; a n d w h e n e m p l o y e d , as these 
branches o f t e n are, f o r d r i v i n g away flies, t h e s w i n g i n g o f 
t h e m abou t m u s t y i e l d impress ions even o f m o m e n t u m — 
impress ions w h i c h t h e a b i l i t y t o t h r o w s m a l l bodies (as 
g r a v e l over t h e b a c k ) m u s t t e n d t o s t r e n g t h e n . F u r t h e r , 
t h e t r u n k ' s t u b u l a r s t r u c t u r e f i t s i t f o r m a n y h y d r a u l i c 
expe r imen t s , t h a t disclose s u n d r y mechan ica l p rope r t i e s 
o f w a t e r u n k n o w n t o o the r q u a d r u p e d s ; a n d t h i s same 
p e c u h a r i t y , r e n d e r i n g i t poss ib le t o send o u t s t r o n g 
blasts o f a i r w h i c h p roduce m o t i o n i n the l i g h t bodies 
adjacent , so b r i n g s y e t ano the r class o f exper iences . T h u s , 
t h e g rea t d i v e r s i t y o f t a c t u a l a n d m a n i p u l a t o r y p o w e r s 

possessed b y t h e e lephant ' s probosc is , i s n o t less r e m a r k ­
able t h a n is the creature 's h i g h sagac i ty—a sagaci ty w h i c h , 
d w e l l i n g i n so u n g a i n l y a b o d y , w o u l d o the rwise be i n e x ­
p l i cab le . Pass ing t o t h e Primates, we find r e ­
peated, u n d e r o the r f o r m s , t h i s same r e l a t i o n b e t w e e n 
e v o l u t i o n o f i n t e l l e c t a n d e v o l u t i o n o f t a c t u a l appendages. 
N o t more i n the contras ts be tween t h e m a n d i n f e r i o r 
m a m m a l s i s t h i s seen, t h a n i n t h e cont ras ts b e t w e e n t h e 
genera o f t h e Primates themselves . T h e prehens i le a n d 
m a n i p u l a t o r y powers o f t h e l o w e r k i n d s are as i n f e r i o r as 
are t h e i r m e n t a l powers . O n ascend ing t o t h e v e r y 
i n t e l l i g e n t a n t h r o p o i d apes, w e find t h e hands so m o d i f i e d 
as t o a d m i t o f m o r e comple te o p p o s i t i o n o f t h e t h u m b and 
fingers; t he bones of t h e fo rea rms so a r t i c u l a t e d as to g i v e 
t h e hands grea ter powers o f r o t a t i o n ; t h e a rms a t tached 
t o t h e b o d y i n such a m a n n e r as a l lows t h e m increased 
r a n g e o f l a t e r a l m o v e m e n t . I n a l l t h e m o r e deve loped o f 

the o rde r , t h e f o r e - l i m b s are so cons t ruc t ed t h a t an objec t 
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can be grasped i n one b a n d w h i l e i t is b e i n g manipn la ted 
b y the other , or b y the l ips and t ee th—can be h e l d at the 
most convenient distance f r o m the eyes—can be appl ied to 
any p a r t o f the b o d y , o r any n e i g h b o u r i n g objec t . So 
t h a t f a r more complex percept ions o f size, shape, s t ructure , 
t ex tu r e , hardness, w e i g h t , f l e x i b i l i t y , t enac i ty , & c , and o f 
t h e i r var ious combina t ions , can be reached b y t h e m than 
are accessible t o creatures whose l i m b s are less elaborately 
cons t ruc ted . 

H o w , i n man , recipio-motor a n d dirigo-motor structures 
a n d f u n c t i o n s are b o t h s t i l l f u r t h e r elaborated, scarcely 
needs say ing . A s con templa ted f r o m an obverse po in t o f 
v i ew , t h e connex ion be tween t h e m is abundan t ly exempli ­
fied i n w o r k s on n a t u r a l t h e o l o g y . A l l t h a t w e need here 
not ice is the ex ten t t o w h i c h , i n the h u m a n race, a perfect 
t ac tua l apparatus subserves the h ighes t processes o f the 
in t e l l ec t . I do n o t mean mere ly t h a t the t a n g i b l e at t r ibutes 
o f t h i n g s have been rendered comple te ly cognizable b y the 
complex and versat i le ad jus tmen t s o f the h u m a n hands, and 
t h a t the accompany ing man ipu l a t i ve powers have made pos­
sible those populous societies i n w h i c h alone a w i d e i n t e l l i ­
gence can be evolved. I mean t h a t the mos t far - reaching 
cogni t ions , and inferences the mos t r emote f r o m perception, 
have t h e i r roots i n t h e d e f i n i t e l y - c o m b i n e d impressions 
w h i c h the h u m a n hands can receive. 

Th i s inter-dependence o f the impress ib i l i t i e s a n d activities 
as d isp layed i n the course o f h u m a n progress , i s so s t r i k i n g 
and i n s t r u c t i v e as t o demand special a t t e n t i o n , even at the 
cost o f a f u r t h e r suspension o f the genera l a r g u m e n t . 

§ 164. All developed science, consisting as it does of 
quan t i t a t ive p r e v i s i o n — d e a l i n g as i t does w i t h measured 
results , i s l i nea l l y descended f r o m t h a t s imples t k i n d of 
measurement achieved b y p l a c i n g side b y side t h e bodies 
he ld i n the hands . O u r k n o w l e d g e o f t h e forces g o v e r n i n g 
the Solar Sys tem is expressed i n t e r m s t h a t are reducible , 
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by an ultimate analysis, to equal units of linear extension, 
w h i c h were o r i g i n a l l y fixed b y t b e d i r e c t a p p o s i t i o n o f l i k e 
n a t u r a l ob jec t s .* A n d t b e u n d e v e l o p e d sciences t b a t bave 
no t y e t passed t b e s tage o f q u a l i t a t i v e p r e v i s i o n , d e p e n d i n g 
f o r t b e i r advance, as t b e y do , e i t he r o n expe r imen t s r e ­
q u i r i n g s k i l f u l m a n i p u l a t i o n o r o n observa t ions i m p l y i n g 
d issec t ion a n d o the r analogous p rocedures , c o u l d n o t have 

reached t h i s stage i n t h e absence o f a h i g h l y - d e v e l o p e d 

m a n u a l d e x t e r i t y . 
B u t t h i s i n t i m a t e c o n n e x i o n be tween t h e d i r e c t i v e a n d 

execu t ive facu l t i e s , i s even s t i l l m o r e c l ea r ly t o be t r a c e d 
i n c e r t a i n o the r phenomena o f c i v i l i z a t i o n . T h i s m u t u a l 

dependence o f t h e r e g u l a t i v e a n d opera t ive powers , w h i c h 
Anaxagora s h a d a g l i m p s e o f w h e n he u t t e r e d h i s h y p e r ­

b o l i c a l s a y i n g t h a t an imals w o u l d have been m e n h a d t h e y 
h a d hands, i s r e m a r k a b l y a n d conc lus ive ly e x e m p l i f i e d i n 
the r e c i p r o c i t y o f a i d b e t w e e n t h e Sciences a n d t h e A r t s . 
I t needs b u t a l i t t l e analysis t o show t h a t u n d e r t h e i r 
p s y c h o l o g i c a l aspects, Sciences a n d A r t s represent w h a t i n 
t h e i r lowes t f o r m s w e c a l l sensory a n d m o t o r processes. 

T h e percep t ions g a i n e d t h r o u g h sensory o rgans a n d t h e 
act ions p e r f o r m e d b y m o t o r ones, r e spec t ive ly r ise , b y c o m ­
b i n a t i o n , i n t o sc i en t i f i c genera l iza t ions a n d m a n u f a c t u r i n g 
opera t ions . A c o m p a r i s o n o f t h e ex t remes does n o t v e r y 
o b v i o u s l y show t h i s ; b u t o n l o o k i n g a t t h e t r a n s i t i o n s t h e 
filiation becomes man i f e s t . I t canno t be den i ed t h a t t h e 
c o m p l e x percep t ions o f w h i c h each sense is t h e agent , 
t oge the r w i t h t h e s t i l l m o r e c o m p l e x percep t ions reached b y 
co-opera t ion o f several senses, are f o r m s o f t h e o rgan i sm ' s 
i m p r e s s i b i l i t y ; n o r t h a t t h e c o m b i n a t i o n s , m o r e a n d m o r e 
i n v o l v e d , o f m o t i v e , l o c o m o t i v e , a n d m a n i p u l a t i v e powers , 
are f o r m s o f t h e o rgan i sm ' s a c t i v i t y . I t canno t be den ied 
t h a t o u t o f these c o m p l e x percep t ions , w o v e n i n t o gene ra l 
ideas s t i l l m o r e compl i ca t ed , finally arise t h e prev is ions o f 

• For explanation, see essay on " The Genesis of Science." 
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science ; n o r tha t a l l handic ra f t s , a n d a f t e r t h e m the higher 
processes o f p r o d u c t i o n , have g r o w n o u t o f t h a t manual 
d e x t e r i t y i n w h i c h the e labora t ion o f the m o t o r f a c u l t y ter­
minates . I f l o o k i n g a t the en t i r e range o f phenomena, we 
seek ou t the essential na tu re o f the changes an organism 
goes t h r o u g h i n a d j u s t i n g i t s e l f t o the e n v i r o n m e n t — i f we 
d i v i d e these changes, as we mus t , i n t o those w h i c h external 
objects impress o n i t , a n d those b y w h i c h i t appropria te ly 
modi f ies i t s re la t ions to the ex t e rna l o b j e c t s — i f we name 
these respect ively , t he d i r ec t ive changes a n d the executive 
changes ; we see c lear ly t h a t sensations, perceptions, con­
ceptions, genera l iza t ions , a n d a l l f o r m s o f cogn i t ion , come 
under the one, w h i l e cont rac t ions , locomot ions , and a l l k inds 
o f operat ions, come under t h e o t h e r ; a n d t h a t Science and 
A r t , so f a r as t h e y are separable a t a l l , be long , the one to 
the first d i v i s i o n a n d t h e o the r t o the last . 

T h i s t r u t h b e i n g recognized , w e sha l l perceive the signi­
ficance o f the r e c i p r o c i t y o f services be tween the Sciences 
a n d t h e A r t s . E a c h g rea t step towards a knowledge of 
laws has f a c i l i t a t e d men 's operat ions o n t h i n g s ; while 
each more successful ope ra t ion o n t h i n g s has, b y its 
resul ts , f a c i l i t a t e d t h e d iscovery o f f u r t h e r laws. As t ro ­
n o m y a n d a g r i c u l t u r e , g e o m e t r y a n d the l a y i n g out of 
b u i l d i n g s , mechanics a n d the w e i g h i n g o f commodities— 
these were a m o n g the earl iest re la t ions o f the t w o . Pre­
sent ly geomet ry , as developed b y a r t i f i ce r s , ac ted on astro­
n o m y ; a n d as t ronomy reacted t o the g rea t advancement of 
geome t ry . T h r o u g h the m e d i u m o f t h e scales, mechanics, 
j o i n e d w i t h the science o f n u m b e r , i n f l uenced the metal-

l u r g i c ar ts , gave de f in i t e a l loys , i n t r o d u c e d me ta l l i c ins t ru ­
ments , a n d b y so d o i n g advanced t h e accuracy o f astro­
n o m i c a l a n d o ther observat ions , a n d i m p r o v e d a l l those 
processes o f p r o d u c t i o n f o r w h i c h m e t a l l i c tools are em­
p l o y e d . M e t a l l u r g y , too , b y s u p p l y i n g p lane a n d concave 
m i r r o r s , i n i t i a t e d o p t i c s ; a n d t h e first p r o p o s i t i o n i n har­
monics was reached b y t h e he lp o f s t r i ngs a n d weights 
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which the arts furnished. As we advance to modern times 
the c o n n e x i o n becomes i n c r e a s i n g l y conspicuous . W e see 
i t i n t h e dependence o f n a v i g a t i o n o n a s t r o n o m y , m a g ­
n e t i s m , a n d m e t e o r o l o g y ; a n d the a i d r ende red t o m a g ­
ne t i c a n d me teo ro log i c science b y n a v i g a t i o n — i n t b e 
deve lopment o f g e o l o g y b y m i n i n g , q u a r r y i n g , a n d w e l l -
s i n k i n g ; a n d t h e gu idance w h i c h g e o l o g y n o w g ives t o t h e 
search f o r coal , me ta l s , a n d wa te r . T h e compounds a n d 
elements w i t h w h i c h c h e m i s t r y deals were a t first b r o u g h t 

t o l i g h t b y t h e a r t s ; a n d t h e ar ts are n o w a l l m o r e o r less 
dependent o n c h e m i s t r y . The re is scarcely a n obse rva t ion 

n o w made i n science, b u t w h a t i nvo lves t h e use o f i n ­
s t r u m e n t s s u p p l i e d b y t h e a r t s ; w h i l e the re is scarcely a n 
ar t-process b u t w h a t i nvo lves some o f t h e p rev i s ions o f 
science. T h i s f a c t , t h a t t h e m u t u a l a i d becomes 
ever m o r e ac t ive , f u r t h e r elucidates the gene ra l t r u t h w e 
are c o n t e m p l a t i n g . F o r as, w h e n t r a c i n g u p w a r d s t h e d i r e c ­
t i v e a n d execu t ive facu l t i e s , w e f o u n d t h a t t h e i r dependence 
o n each o the r g r o w s c o n t i n u a l l y g r e a t e r — t h a t comple te 
v i s u a l a n d t a c t u a l pe rcep t ions are imposs ib le w i t h o u t c o m ­
p l e x muscu la r a d j u s t m e n t s , w h i l e e laborate act ions r equ i r e 
t h e cons tan t oversee ing o f t h e senses; so, a m o n g these s t i l l 
h i g h e r c o g n i t i v e a n d opera t ive processes, w e n o w find a 
r e c i p r o c i t y such, t h a t each f u r t h e r c o g n i t i o n i m p l i e s e labo­
ra t e opera t ive a i d , a n d each n e w ope ra t i on imp l i e s s u n d r y 

elaborate c o g n i t i o n s . 
These cor re la t ions are equa l ly w e l l , o r even s t i l l be t t e r , 

seen i n t h e ob j ec t ive appliances used. W e m a y p r o p e r l y 
say t h a t i n i t s h i g h e r f o r m s , the correspondence be tween 
t h e o r g a n i s m a n d i t s e n v i r o n m e n t i s e f fec ted b y means o f 
s u p p l e m e n t a r y senses a n d supp lemen ta ry l i m b s . A l l ob ­
s e r v i n g i n s t r u m e n t s , a l l w e i g h t s , measures, scales, m i c r o ­
mete r s , ve rn ie r s , microscopes, t he rmome te r s , & c , are 
a r t i f i c i a l extensions o f the senses; a n d a l l levers , screws, 
hammers , wedges , wheels , la thes, & c , are a r t i f i c i a l e x t e n ­
sions o f t h e l i m b s . T h e m a g n i f y i n g glass adds b u t another 
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lense to the lenses e x i s t i n g i n the eye. T h e c rowbar is b u t one 
more lever a t tached to the series o f levers f o r m i n g the a rm 
a n d h a n d . A n d the re la t ionsh ip w h i c h i s so obvious i n 
these f i r s t steps, holds t h r o u g h o u t . T h i s b e i n g perceived, a 
mean ing becomes mani fes t i n the f ac t t h a t t he development 
o f these supplementary senses is dependent on the develop­
m e n t o f these supplementary l i m b s , a n d vice versa. Accu­
ra te measur ing i n s t rumen t s i m p l y accurate ins t ruments for 
t u r n i n g and p l a n i n g ; a n d these cannot be made wi thou t 
t h e a i d o f previous measu r ing i n s t rumen t s o f some accu­
racy . A first-rate as t ronomica l quadran t can be produced 
o n l y b y a first-rate d i v i d i n g e n g i n e ; a first-rate d i v i d i n g 
engine can be p roduced o n l y b y first-rate lathes and c u t t i n g 
t o o l s ; a n d so, t r a c i n g the requ i rements backwards, i t be­
comes obvious t h a t o n l y b y repeated actions and reactions 
o n each other , can d i r ec t ive a n d execut ive implements be 
b r o u g h t t o p e r f e c t i o n . O n l y b y means o f a r t i f i c i a l l imbs 
can a r t i f i c i a l senses be d e v e l o p e d ; a n d o n l y t h r o u g h a r t i ­
ficial senses does i t become possible t o i m p r o v e ar t i f ic ia l 
l i m b s . 

L a s t l y , i t m a y be r e m a r k e d t h a t n o t o n l y do the direc­
t i v e and execut ive elements o f t h e correspondence develop 
h a n d i n hand , b u t the compl ica t ions t h e y reach have analo­
gous characters. T h a t u n i o n o f general i t ies w i t h special­
i t ies w h i c h we f o u n d t o d i s t i n g u i s h t h e h i g h l y - i n v o l v e d cog­
n i t i ons o f Science, i s v i s ib l e also i n the h igh ly - invo lved 
operat ions o f A r t . J u s t as a p a r t i c u l a r conclusion i n 
Science is reached b y p u t t i n g special data t o a general p r i n ­
c ip le , w h i c h genera l p r i n c i p l e concre ted b y o the r data gives 
o ther conc lus ions ; so, a p a r t i c u l a r a r t - p r o d u c t is obtained 
b y sub j ec t i ng t o special man ipu la t ions the m a t e r i a l obtained 
b y some more genera l process, w h i c h m a t e r i a l subjected to 
other manipu la t ions , y ie lds o ther a r t -p roduc t s . 

§ 165. And now on returning from this long and elabo­
rate digress ion, b r i n g i n g w i t h us the concept ions a r r i v e d at, 
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we find that they serve greatly to elucidate the subject of 
the c h a p t e r — t h e increase o f t h e correspondence i n c o m ­
p l e x i t y . 

W h i l e t r a c i n g t h e in t e r -dependence o f i m p r e s s i b i l i t i e s 
and ac t iv i t i e s as t h e y evolve i n t o r e g u l a t i v e a n d opera t ive 
facul t ies o f h i g h orders , t h e g r o w i n g c o m p l e x i t y o f t h e 
correspondence has been i l l u s t r a t e d i n several ways . T h e 

p rog re s s ing he t e rogene i ty o f t h e impress ions rece ived 
t h r o u g h each sense has s h o w n i t ; a n d s t i l l m o r e t h e p r o ­
g re s s ing he te rogene i ty o f t h e combina t i ons o f impress ions 

y i e l d e d b y co-opera t ion o f t h e senses. T h e c o m p o u n d i n g 
a n d r e - c o m p o u n d i n g o f t h e muscu la r movemen t s , a l i k e o f 
each l i m b b y i t s e l f a n d o f t h e l i m b s a n d b o d y t oge the r , 
have f u r t h e r e x e m p l i f i e d i t . A b o v e a l l i t has been shown 
i n the advance o f t h i s r e c i p r o c i t y b e t w e e n t h e recipio-motor 
acts a n d the dirigo-motor acts, w h i c h , b e c o m i n g ever 

closer, becomes ever m o r e i n v o l v e d ; so t h a t e v e n t u a l l y a 
s ingle accurate p e r c e p t i o n i m p l i e s c o m p l e x muscu la r ad ­

ju s tmen t s , a n d a s ingle exact o p e r a t i o n i m p l i e s t h e gu idance 
o f complex percept ions . I n a l l w h i c h i t i s m a n i f e s t t ha t , as 
a l leged a t t he outset , advance i n spec ia l i ty o f cor respon­

dence is i n i t s h i g h e r f o r m s achieved t h r o u g h advance i n 
c o m p l e x i t y o f correspondence. 

H o w t h i s increase o f the correspondence i n c o m p l e x i t y 
w h i c h w e have f o l l o w e d u p t h r o u g h t h e h i g h e r an imals t o 
M a n , has been c o n t i n u i n g d u r i n g c i v i l i z a t i o n , has j u s t been 
s h o w n : the advance o f the Sciences a n d t h e A r t s a b u n d a n t l y 
e x e m p l i f i e d i t . One n o t e - w o r t h y f ac t , however , r emains t o be 
named . H u m a n e v o l u t i o n , cons idered u n d e r t h i s aspect, i s 

n o t adequate ly represen ted o b j e c t i v e l y b y t h e d e v e l o p i n g 
Sciences a n d the A r t s . I t m u s t be l o o k e d a t also o n i t s sub­
j ec t i ve side as d e v e l o p i n g f a c u l t y . W h i l e t he re has been 
advance i n t h e c o m p l e x i t y o f t h e c o g n i t i o n s a n d opera­
t i ons t h a t have been age b y age a t t a i n e d t o , the re has 
been advance i n t h e a b i l i t y t o receive c o m p l e x cogn i t ions 
a n d p e r f o r m complex opera t ions . 
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F o r sc ient i f ic a n d a r t i s t i c progress is due n o t s imp ly to 
the accumula t ion o f k n o w l e d g e a n d o f appliances : the i m ­
press ib i l i t ies a n d the ac t iv i t ies have themselves g r o w n to 
h i g h e r compl ica t ions . There i s evidence f r o m various 
quarters t h a t the m i n d s o f the i n f e r i o r h u m a n races cannot 
respond t o re la t ions o f even modera te c o m p l e x i t y ; much 
less t o those h i g h l y - c o m p l e x re la t ions w i t h w h i c h advanced 
science deals. A c c o r d i n g t o t h e t r ave l l e r Lieutenant 
W a l p o l e , i t is r e m a r k e d o f the Sandwich islanders, b y their 
teachers, " t h a t i n a l l t h e ear ly pa r t s o f t he i r education, 
t hey are exceed ing ly q u i c k , b u t n o t i n the h i g h e r branches, 
t h a t t hey have excel lent memor ies , a n d learn b y rote w i t h 
w o n d e r f u l r a p i d i t y , b u t w i l l n o t exercise the i r t h i n k i n g 
f acu l t i e s . " T h a t is t o say, t h e y can r e a d i l y receive simple 
ideas b u t n o t complex ones. A g a i n , o f the Aust ra l ians we 
read t h a t " some o f t h e m are v e r y q u i c k a t a cqu i r i ng know­
ledge, b u t t hey have no power o f c o m b i n a t i o n o r concentra­
t i o n . " * T h e repor ts o f H i n d o o schools disclose, t hough i n 
a less m a r k e d manner , t he same f ac t . One o f the reasons 
assigned i n the U n i t e d States f o r n o t educa t ing negro 
c h i l d r e n a l o n g w i t h w h i t e c h i l d r e n , has been t h a t after a 
ce r ta in age t h e y " do n o t co r r e spond ing ly advance i n learn­
i n g — t h e i r in te l l ec t s b e i n g a p p a r e n t l y incapable o f being 
c u l t u r e d beyond a p a r t i c u l a r p o i n t . " A n d t h i s statement, 
w h i c h m i g h t else be suspected o f bias, agrees w i t h that 
made respec t ing the same race i n A f r i c a b y S i r Samuel 
Bake r , w h o says ;— e c I n c h i l d h o o d I be l ieve t h e negro to be 
i n advance, i n i n t e l l e c t u a l quickness , o f t h e w h i t e c h i l d of a 
s imi l a r age, b u t t h e m i n d does n o t e x p a n d — i t promises 
f r u i t b u t does n o t r i p e n . " f So, t oo , o f the A n d a m a n ch i l ­
d r e n we read t h a t t h e y " ca tch u p w o r d s r e a d i l y a n d repeat 
t h e m , b u t seem incapable o f c o n n e c t i n g w o r d s w i t h corre­
spond ing ideas." J E v e n t h e finest u n c i v i l i z e d races show 

* See Proceedings of the Ethnological Society. 
t The Albert N'yanza. Vol. I , p. 289. 
t Trans. Eth. Soc. New Series, Vol. I V , p. 210. 



THE CORRESPONDENCE AS INCREASING IN COMPLEXITY. 369 

us the like limitation. " Without genius for discovery, and 
incapable o f g e n e r a l i z i n g / ' t h e N e w Zealanders " are never­
theless ap t a t a c q u i r i n g t h e r u d i m e n t s o f l e a r n i n g " * * * 
" b o y s a t t e n years o f age are m o r e i n t e l l i g e n t t h a n E n g l i s h 
boys j b u t , as a r u l e , f e w N e w Zealanders c o u l d be t a u g h t t o 
equal E n g l i s h m e n i n t h e i r h i g h e s t f a c u l t i e s . " * I n a l l these 
cases, as also i n the m i n o r cases c o n t i n u a l l y o c c u r r i n g a m o n g 
ourselves o f i n a b i l i t y t o unde r s t and reasonings pass ing a cer­
t a i n degree o f abstruseness, t h e i n t e r p r e t a t i o n i s t h a t t h e 

i n t e l l e c t has n o t reached a c o m p l e x i t y equa l t o t h e c o m ­
p l e x i t y o f t h e re la t ions t o be pe rce ived . N o t o n l y w i t h 
p u r e l y i n t e l l e c t u a l cogn i t ions does t h i s h o l d ; i t ho lds also 
w i t h w h a t w e d i s t i n g u i s h as m o r a l c o g n i t i o n s . I n t h e 

A u s t r a l i a n l anguage the re are n o w o r d s a n s w e r i n g t o 
jus t ice , s in , g u i l t . A m o n g m o s t o f t h e l o w e r races, acts 
o f generos i ty o r m e r c y are i ncomprehens ib l e . T h a t i s t o 
say, the more i n v o l v e d re la t ions o f h u m a n ac t ions i n t h e i r 

social bear ings are n o t cognizab le . W e m u s t t he re fo re 
conclude t h a t t h e c o m p l e x mani fes ta t ions , i n t e l l e c t u a l a n d 
m o r a l , w h i c h d i s t i n g u i s h t h e l a r g e - b r a i n e d E u r o p e a n f r o m 

the sma l l -b ra ined savage, have been step b y step made pos­
sible b y successive compl ica t ions o f f a c u l t y . 

H a v i n g , i n t h e previous chapters , p o i n t e d o u t h o w grea te r 
l e n g t h o f l i f e a n d h i g h e r degree o f l i f e accompany increased 
spec ia l i ty a n d increased g e n e r a l i t y o f correspondences, i t i s 

needless t o d w e l l o n t h e f a c t t h a t w h e r e b o t h these u n i t e i n 
p r o d u c i n g correspondences o f increased c o m p l e x i t y , t h e l i k e 

resu l t m u s t happen . I t m a y be added , however , t h a t n o t 
o n l y is t h i s t r u e o f t h e more c o m p l e x i n t e l l e c t u a l gu idance 
w h i c h , t h r o u g h the m e d i u m o f Science, advances t h e A r t s ; 
b u t i t i s t r u e o f t h e m o r e c o m p l e x e m o t i o n a l gu idance 
w h i c h , b y m a k i n g social o rde r poss ib le , c o n t r i b u t e s t o the 
g rea t e r i n d i v i d u a l safety t h a t social o rder b r i n g s . 

e Thompson's New Zealand. Vol. I, pp. 85-6. 



C H A P T E R I X . 

THE CO-ORDINATION OF CORRESPONDENCES. 

§ 1G6. FULLY to comprehend the increase of the corre-
spondence be tween the o rgan i sm a n d i t s environment , i n 
special i ty , i n genera l i ty , a n d i n c o m p l e x i t y , i t is requisite 
t o contempla te t h e facts unde r y e t another aspect. W e 
mus t l o o k a t t he genera l cond i t ions b y f u l f i l m e n t o f which 
these more elaborate ad jus tmen t s o f i n n e r to outer rela­
t ions are made possible . T h e per formance o f a compound 
ac t ion i n response to a c o m p o u n d impress ion , impl ies some­
t h i n g more t h a n a su scep t ib i l i t y t o each o f the several 
elements c o n s t i t u t i n g t h e c o m p o u n d impress ion , and a 
power t o effect each o f the several m o t i o n s cons t i t u t i ng the 
c o m p o u n d ac t ion . I t imp l i e s t h a t the cons t i tuen t sensa­
t ions a n d con t rac t ions shal l be c o m b i n e d a f t e r a part icular 
manne r—sha l l be c o - o r d i n a t e d ; a n d the p e r f e c t i o n o f the 
correspondence w i l l v a r y as the p e r f e c t i o n o f the co­
o r d i n a t i o n . 

L e t us t ake first a s imple case, as t h a t o f the actions 
needed f o r escape f r o m an enemy. W h e n w e rise f r o m 
creatures i n w h i c h the m o t i o n o f some conspicuous adjacent 
ob jec t is responded t o b y r a n d o m muscu la r movements , to 
creatures i n w h i c h t h e muscu la r movements are such as to 
ca r ry the b o d y away f r o m the dangerous o b j e c t ; we rise 
to an a d j u s t m e n t o f a t least t w o j o i n e d re la t ions i n the 
o rgan i sm to t w o j o i n e d re la t ions i n the envi ronment . 
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T h e s t r o n g v i s u a l i m p r e s s i o n p r o d u c e d b y t h e ad j acen t 
m o v i n g obj'ect b e i n g t h e s t i m u l u s t o a c t i v i t y ; t h e n , t h a t t h e 
a c t i v i t y m a y be o f t h e r i g h t k i n d , such m o d i f i c a t i o n o f t h e 
impres s ion as depends o n t h e d i r e c t i o n o f t h e b o d y i n space 
m u s t be r ecogn ized , a n d t h e a c t i v i t y m o d i f i e d a c c o r d i n g l y . 
T h e i m p r e s s i o n w h i c h ind ica tes dangerousness a n d t h a t 
w h i c h indica tes p o s i t i o n , m u s t t oge the r c o n t r o l t h e m o t o r 

changes ; a n d the c o n t r o l m u s t consis t i n so o r d e r i n g t h e i r 
respect ive amount s t h a t t h e r e s u l t i n g m o t i o n m a y c a r r y t h e 
o r g a n i s m away f r o m the source o f danger , W h e n dis tance 
as w e l l as d i r e c t i o n becomes cognizable , a n d w h e n t h e co lour 
a n d shape o f the obj'ect are d i s t i n g u i s h e d as w e l l as i t s mass, 
t h e s t i m u l u s is composed o f a m u c h grea te r n u m b e r o f ele­

ments , u n i t e d a f t e r a special m a n n e r ; a n d the m o r e r a p i d , 
s k i l f u l , a n d v a r i e d the consequent act ions become, t h e more 
elaborate a n d more pe r f ec t are t h e i m p l i e d combina t ions 
o f m o t o r changes. W h i l e j u s t as a w r o n g c o m b i n a t i o n o f 
m o t o r changes invo lves a f a l l o r o ther f a i l u r e o f a c t i o n ; so, 
a w r o n g c o m b i n a t i o n o f the separate s t i m u l i entai ls a m i s ­
t a k e n p e r c e p t i o n . 

Space need n o t be occupied i n t r a c i n g u p these s imple 
k i n d s o f c o - o r d i n a t i o n . I t is obvious t h a t t h r o u g h o u t the 
series o f i n c r e a s i n g l y - c o m p o u n d percept ions , i n c l u d i n g even 
the r ecogn i t i ons o f local i t ies b y i d e n t i f i c a t i o n o f s u r r o u n d i n g 
objects , t h e cons t i tuen ts o f each pe rcep t ion co-operate a f t e r 
a p a r t i c u l a r m a n n e r ; a n d tha t , as especial ly seen i n t h i s 
case o f loca l i t i es , i t is o n l y i n v i r t u e o f a d e f i n i t e r e l a t i o n ­
sh ip a m o n g t h e m t h a t a de f in i t e p e r c e p t i o n is poss ib le . N o 
less obvious is i t t h a t t h e i n c r e a s i n g l y - c o m p l e x act ions b y 
w h i c h h i g h e r creatures achieve t h e i r ends, succeed o n l y i n 
as f a r as the muscu la r con t r ac t ions i m p l i e d are fitly r e g u ­
l a t ed i n t h e i r order , t h e i r amounts , a n d t h e i r modes o f con­
j u n c t i o n . 

§ 167. Advancing from these cases in which the directive 
s t i m u l i , t h o u g h heterogenous, are made u p o f elements t h a t 

17 
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are s imul taneously present t o the senses, t o the cases i n 
w h i c h some o f t h e i r elements are present t o t h e senses and 
some n o t , w e meet w i t h a sensory co -o rd ina t ion o f a new 
a n d h i g h e r order . A n d where the r e s p o n d i n g motions , no 
l onge r o c c u r r i n g as a n inseparable g r o u p , are d iv ided by 
in te rva l s t h a t v a r y acco rd ing t o circumstances, we see a 
para l le l progress i n m o t o r co -o rd ina t ion . A creature which 
w h e n pu r sued r u n s t o i t s b u r r o w , supplies us w i t h an i n ­
stance o f t h e o n e ; w h i l e an instance o f the other occurs 
i n any process w h i c h , l i k e the b u i l d i n g o f a nest, is 
e f fec ted b y ins ta lments va r ious ly i n t e r r u p t e d b y other pro­
cedures. F r o m the stage i n w h i c h a single past 
impress ion un i tes w i t h m a n y present ones to compose a 
special s t imu lus , a n d i n w h i c h the a c t i o n completed at i n ­
tervals is t o l e r a b l y homogeneous i n character, the advance 
is towards a u n i o n o f m a n y past impress ions w i t h present 
ones, a n d towards a k i n d o f a c t i o n inc reas ing ly heteroge­
neous i n i t s ins ta lments , as w e l l as i n the manner of their 
succession. I n men ' s d a i l y t ransact ions , the complex 
s ights , sounds, a n d muscu la r sensations, s e r v i n g f o r i m ­
media te gu idance , are co-ord ina ted w i t h recol lect ions o f the 
persons, places, t h i n g s , events, t o w h i c h those transactions 
r e f e r ; a n d one w h o mis takes t h e h o u r a t w h i c h certain 
business i s t o be done w i t h c e r t a i n people a t a certain 
off ice , shows us h o w a f a i l u r e arises f r o m imper fec t co­
o r d i n a t i o n o f t h e past a n d presen t impress ions cons t i tu t ing 
the d i r ec t ive s t i m u l u s . T h e opera t ions b y w h i c h wheat is 
sown, weeded, reaped, s tacked , th rashed , w i n n o w e d , taken 
t o m a r k e t , a n d sold , compose a series o f wide ly -d i f f e ren t 
g roups o f act ions (each cons i s t ing o f m a n y m i n o r groups), 
d i v i d e d b y d i s s imi la r a n d va r i ab l e i n t e rva l s , a l l combined 
t o achieve a s ing le e n d ; a n d t o achieve i t t h e y mus t be 
ad jus t ed i n a p a r t i c u l a r manne r . T h e elaborateness o f 
these advanced correspondences i n w h i c h t i m e past , t ime 
present, a n d t i m e f u t u r e are a l i k e i n v o l v e d , a n d w h i c h have 
s imultaneous reference t o s u n d r y places i n space, i s an 
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elaborateness measured b y t b e n u m b e r o f past impress ions 
c o m p o u n d e d w i t b p resen t ones, a n d pas t act ions c o m ­
p o u n d e d w i t b p resen t ones. B u t t b e al l -essent ia l t b i n g is 
tbe def ini teness w i t b w b i c b t b e c o m b i n a t i o n is adap ted t o 
tbe c o m b i n a t i o n o f e x t e r n a l c i rcumstances—tbe goodness 
o f t be co -o rd ina t i on . 

§ 168. A still higher species of co-ordination growing 
i m p e r c e p t i b l y o u t o f the last , a n d v a g u e l y seen even i n the 
i l l u s t r a t i o n s j u s t g i v e n , i nvo lves n o t s i m p l y t h e u n i o n o f 
past w i t h present special i t ies , b u t t h e u n i o n o f genera l i t ies 
w i t h b o t h . T h e p e r c e p t i o n r ece ived yes te rday w h e n t h e 
barometer s tood a t " F a i r , " t o g e t h e r w i t h t h e p e r c e p t i o n 
received to -day , w h e n i t s tands at " C h a n g e , " b r i n g no con­
c lus ion unless j o i n e d t o t h e gene ra l i za t ion t h a t a f a l l o f t h e 
m e r c u r i a l c o l u m n c o m m o n l y ind ica tes r a i n . N a y , before a 
t r u e inference can be d r a w n f o r t o - m o r r o w ' s gu idance , these 
da ta m u s t be j o i n e d w i t h t h e f u r t h e r gene ra l i za t ion , t h a t 

o n l y w h e n t h e a i r is c h a r g e d w i t h w a t e r t o a c e r t a i n degree 
is r a i n i n d i c a t e d b y a f a l l i n g ba rome te r . I n o the r cases, as 
i n t h a t o f a p h y s i c i a n p r e s c r i b i n g f o r h i s p a t i e n t , m a n y 
r emembered observat ions o f b y g o n e s y m p t o m s , m a n y ob­
servat ions o f e x i s t i n g ones, a n d m a n y gene ra l t r u t h s s e r v i n g 
t o i n t e r p r e t t h e changes t h a t have t a k e n place, m u s t enter 
i n t o t h a t d i r ec t ive process w h i c h t e rmina t e s i n a n appro ­
p r i a t e course o f t r e a t m e n t . 

B u t t h e m o s t developed f o r m o f c o - o r d i n a t i o n is t h a t 
e x h i b i t e d b y q u a n t i t a t i v e science. I n t h i s , n o t o n l y m u s t 
speciali t ies be c o m b i n e d w i t h genera l i t i es a f t e r a p e r f e c t l y 
d e f i n i t e m a n n e r ; b u t t he re m u s t be p e r f e c t defini teness 
i n each cons t i t uen t o f t h e c o m b i n a t i o n . T h e percept ions 
b y w h i c h t h e da ta are o b t a i n e d m u s t have t h e i r elements so 
e x a c t l y co -o rd ina ted as t o g i v o measured resu l t s . T h e laws 
o f dependence m u s t be so k n o w n t h a t t h e y can be expressed 
n u m e r i c a l l y . A n d t h e process b y w h i c h , o u t o f data a n d 
laws , t h e p r e v i s i o n i s finally evo lved , m u s t have each step 
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u n i t e d w i t h p reced ing a n d succeeding steps i n a mode that 
is qu i te specific. A n est imate o f the horse-power required 
to move a g i v e n steam-vessel a t a specif ied speed, involves 
these genera l t r u t h s : — t h a t the resistance encountered b y 
a body m o v i n g t h r o u g h fluid varies as the square of the 
v e l o c i t y ; t h a t the area opposed b y a vessel t o the water 
varies as the squares o f i t s d i m e n s i o n s ; t h a t the ton­
nage varies as the cubes o f the dimensions ; w i t h sundry 
others . Pa r t i cu l a r forces, w e i g h t s , specific gravities, 
l engths , breadths , depths , have t o be combined w i t h these 
general t r u t h s , each w i t h each ; a n d the resul ts have to be 
f u r t h e r combined a f t e r p a r t i c u l a r modes. I f one o f the 

general i t ies be app l i ed t o the w r o n g specialities — i f the 
f o r m u l a f o r resistance be b r o u g h t t o bear, n o t on the figures 
represen t ing sect ional area, b u t o n those represent ing ton-
n a g e — i f the data be inexac t , o r the p r inc ip les be misunder­
stood, or the ca lcu la t ion be erroneously pe r fo rmed , that is 
• — i f there be i m p e r f e c t co -o rd ina t i on o f t h e various mental 
acts i n v o l v e d ; a false conclus ion is r eached : there is a 
f a i l u r e o f c o g n i t i o n : t h e i n t e r n a l re la t ions are no t r i g h t l y 
ad jus ted to ex t e rna l ones, as is p r o v e d b y the resul t . 

I t w i l l f u r t h e r elucidate b o t h t h i s doc t r ine o f co-ordina­
t i o n a n d the genera l doc t r ine o f correspondence, i f we con­
sider how, f o r the pe r f ec t a d j u s t m e n t o f i n n e r t o outer 
re la t ions , there mus t ex is t i n t h e first, elements a n d changes 
s y m b o l i z i n g a l l t he essential elements a n d changes i n the 
last . U n d e v e l o p e d l i f e is l e d b y associations among some 
o f the supe r f i c i a l a t t r i b u t e s o f t h i n g s . Deve loped l i fe is 
l e d b y associations a m o n g those f u n d a m e n t a l a t t r ibutes on 
w h i c h the act ions o f the t h i n g s depend. The re i s no i n ­
var iable connex ion be tween a l o u d sound a n d an adjacent 
e n e m y ; a n d hence, creatures i n w h i c h one o f these serves 
as an i n d e x t o the other , are o f t e n w r o n g i n t h e adjustments 
o f t h e i r i n t e r n a l re la t ions t o e x t e r n a l ones. B u t the con­
nex ion between l inea r d imensions a n d so l i d contents , or 
between v e l o c i t y a n d m o m e n t u m , is constant , a n d therefore 
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a f fords i n f a l l i b l e gu idance . B e f o r e t b i s i n f a l l i b l e gu idance 
can b e bad , however , all t he elements o f the r e l a t i o n m u s t 
be k n o w n . W h e n e v e r a g r o u p o f i n n e r re la t ions , o r c o g n i ­
t i o n , is comple t e ly c o n f o r m e d t o a g r o u p o f ou te r r e la t ions , 
o r phenomenon , b y a r a t i o n a l process—whenever the re is 
w h a t w e c a l l an understanding o f t h e p h e n o m e n o n — t h e 
compos i t i on o f t h e p h e n o m e n o n i s , i n a sense, pa ra l l e l ed 
b y t h e compos i t i on o f t h e c o g n i t i o n . T h e l a w t h a t t h e 
m o m e n t u m o f a m o v i n g b o d y var ies as i t s v e l o c i t y m u l ­
t i p l i e d i n t o i t s w e i g h t , cannot be k n o w n u n t i l t he re exis t 
i n t h e m i n d conceptions a n s w e r i n g t o m o m e n t u m , v e l o c i t y , 
a n d w e i g h t ; i t cannot be k n o w n u n t i l t he re ex i s t i n the 
m i n d ideas o f t i m e , space, a n d m a t t e r , w i t h o u t w h i c h ve lo ­
c i t y a n d m o m e n t u m are i n c o n c e i v a b l e ; i t cannot be k n o w n 
u n t i l the re are processes o f t h o u g h t a n s w e r i n g t o those 
quan t i t a t i ve connexions w h i c h " var ies as " a n d " m u l t i p l i e d 
i n t o " i n d i c a t e ; nay , t h e l a w cannot be k n o w n u n t i l t h e 
states o f consciousness s y m b o l i z i n g t i m e a n d space, are so 
co-ord ina ted as t o symbol ize v e l o c i t y ; n o r u n t i l t he states 
o f consciousness s y m b o l i z i n g v e l o c i t y a n d w e i g h t are so 
co-ord ina ted as t o symbo l i ze m o m e n t u m ; n o r u n t i l these 
three are a g a i n co -o rd ina t ed a c c o r d i n g t o those laws o f 
r e l a t i on i m p l i e d b y " v a r i e s a s " a n d " m u l t i p l i e d i n t o . " 
T h a t is , every a t t r i b u t e necessari ly i n v o l v e d i n t h e pheno­
m e n o n m u s t have i t s i n t e r n a l r e p r e s e n t a t i v e ; a n d t h e 
several laws o f dependence a m o n g these a t t r i b u t e s m u s t be 
each represented b y some constant r e l a t i o n a m o n g t h e i r 
representat ives. 

These fac ts b r i n g o u t i n t o y e t clearer l i g h t , t h e genera l 
doc t r ine v a r i o u s l y presented i n the p r e c e d i n g chapters . T h a t 
i n these h ighes t man i fes ta t ions o f L i f e p r o d u c e d b y t h e c u l 
t u r e o f c iv i l i za t ion—these q u a n t i t a t i v e previs ions w h i c h i m ­
p l y such intense v i t a l a c t i on w h i l e t h e y so g r e a t l y subserve 
se l f -preserva t ion b y f a c i l i t a t i n g commerce a n d the a r t s— 

the re s h o u l d be t h i s e laborate a n d comple te co -o rd ina t i on 
o f i n n e r re la t ions t o symbol ize ou te r r e la t ions , serves as a 
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c r o w n i n g i l l u s t r a t i o n o f the t r u t h s , t h a t L i f e is the main­
tenance o f a correspondence be tween the o rgan i sm and i ts 
env i ronment , and t h a t the degree o f L i f e varies as the degree 
o f correspondence. T h e m a n y proofs w h i c h have been 
g i v e n t h a t the l i f e a n d the correspondence advance hand i n 
hand, become d o u b l y conclusive o n finding t h a t tho two 
culminate toge ther . 



C H A P T E R X . 

THE INTEGRATION OF CORRESPONDENCES. 

§ 169. There is one more point of view from which the 
phenomena o f L i f e m u s t be c o n t e m p l a t e d . W e have t o 
note how, ou t o f co -o rd ina t i on , there g r o w s u p i n t e g r a t i o n . 

C o m p o u n d impress ions , as w e l l as t h e c o m p o u n d m o t i o n s 
g u i d e d b y t h e m , c o n t i n u a l l y approach i n t h e i r apparen t 
characters t o s imple impress ions a n d s imp le m o t i o n s . T h e 
co-ordina ted elements o f a n y s t i m u l u s o r o f any ac t ever 

t e n d towards u n i o n ; a n d e v e n t u a l l y become d i s t i ngu i shab le 
f r o m one another o n l y b y analysis . F u r t h e r , t he connex ion 
be tween s t imulus a n d act also becomes cons t an t ly c lose r ; 
so t h a t a t las t t h e y seem t w o sides o f the same change. 

O n l y b y v i r t u e o f t h i s l a w do t h e h i g h e r k i n d s o f cor re ­
spondence become possible. I n i t s absence, c o m p l e x i m ­
pressions c o u l d n o t generate c o m p l e x ac t ions w i t h t h e 
n e e d f u l r a p i d i t y ; n o r w o u l d there be t i m e f o r t h a t immense 

m u l t i p l i c i t y o f ad jus tmen t s w h i c h developed l i f e d i sp lays . 
I f t h e t w o o rgan ic changes w h i c h c o n s t i t u t e sensat ion a n d 
m o t i o n , d i d n o t , i n super io r creatures, f o l l o w w i t h g rea te r 
r a p i d i t y t h a n the w i t h d r a w a l o f a sna i l i n t o i t s shel l f o l l o w s 
t h e t o u c h o f i t s h o r n , a l l those correspondences w i t h the 
e n v i r o n m e n t w h i c h i m p l y any quickness o f adap ta t ion 

w o u l d be imprac t i c ab l e . I f t h e p e r i o d t h a t elapses be tween 
the gaze o f a y o u n g c h i l d a t a s t r ange r a n d t h e fit o f c r y i n g 
t h a t f o l l o w s (a p e r i o d d u r i n g w h i c h t h e componen t v i sua l 
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impressions are b e i n g co-ordinated) , were h a b i t u a l l y paral­
le led i n the percept ions o f a d u l t s — i f compound cognit ions 
were n o t f o r m e d , a n d the appropr ia te operations produced 
b y t hem, i n periods i ncomparab ly b r i e fe r , h u m a n l i f e would 

cease. 
The necessity f o r th i s progressive i n t e g r a t i o n w i l l be 

most c lear ly unders tood i f , r e g a r d i n g sensations as symbols 
and percep t ion as the i n t e r p r e t a t i o n o f g roups o f symbols, 
we observe w h a t takes place w i t h v e r b a l symbols and the 
meanings t h e y convey. W h e r e in te l l igence is b u t l i t t l e 
evolved, a s ingle sensation, as o f scent, serves the organism 
f o r an i n d e x o f the combined a t t r i bu te s w i t h w h i c h such 
scent is connec ted ; a n d s i m i l a r l y , i n undeveloped language 
a s imple sound is used t o ind ica te a complex idea. I n 
e i ther case, th i s system answers v e r y w e l l w i t h i n narrow 
l i m i t s . B u t a la rge increase i n the n u m b e r o f correspon­
dences requires another system. B y scent, on ly some 
objects can be d i s t i n g u i s h e d : m a n y are scentless. Simple 
sounds a n d m a r k s are too f e w i n n u m b e r to represent 
any considerable v a r i e t y o f ideas. Hence , i n ei ther case, 
compound symbols m u s t be used before there can be a 
g rea t m u l t i p l i c a t i o n o f the correspondences. Th ings that 
are w i t h o u t odour , a n d t h i n g s t h a t are a l ike i n odour, can 
be d i v i d e d i n t o sub-classes w h e n impressions o f colour and 
size, as w e l l as o f scent, can be apprecia ted. A n d when 
s imple sounds are endlessly m o d i f i e d b y ar t icu la t ions , and 
s imple signs are replaced b y composi te signs, i t becomes 
possible v e r b a l l y to ind ica te an i n f i n i t y o f objects, acts, 
qual i t ies , & c . B u t o n w h a t c o n d i t i o n o n l y does th i s more 
elaborate language become serviceable ? or , t o confine the 
a t t en t i on to one d i v i s i o n o f i t — W h a t is r e q u i r e d before 
composite w r i t t e n signs can supplan t s imple w r i t t e n signs ? 
I t is r e q u i r e d t h a t the cons t i tuen t elements o f each com­
posite s i g n shal l be so e f f i c i e n t l y co-ord ina ted , so r ap id ly 
u n i t e d i n the act o f pe rcep t ion , so i n t e g r a t e d , as to become 
prac t i ca l ly one. H a d the le t ters t h a t m a k e u p every w o r d 
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to be separately i d e n t i f i e d , as tbe c b i l d i den t i f i e s t h e m when 
l e a r n i n g t o r ead , t b e sys tem w o u l d be o f l i t t l e o r no use. 

A b l e , t h o u g h i t m i g h t be, t o express w i t h p rec i s ion a l l 
ve rba l a r t i c u l a t i o n s , i t c o u l d never compete w i t h t h e l i m i t e d 
sys tem o f s imple s igns, d i d i t r e m a i n t h u s cumbrous i n i t s 
a p p l i c a t i o n . S i m i l a r l y w i t h t h e p r i m o r d i a l l anguage of 
p e r c e p t i o n . I f t h e several colours , size, shape, m o t i o n , 
d i r e c t i o n , a n d distance, o f an ob jec t , h a d t o be successively 
i d e n t i f i e d b y the creature p e r c e i v i n g i t — i f t h e ob jec t had 
t o be spel led o u t i n t h i s del ibera te f a s h i o n ; the m e t h o d of 
r e c o g n i t i o n b y c o m b i n e d sensations w o u l d y i e l d i n u t i l i t y to 
the m e t h o d o f r e c o g n i t i o n b y a s ing le sensat ion. U n i v e r s a l 
i n i t s powers , i t w o u l d y e t be too s low o f use to sa t i s fy 
t h e r equ i r emen t s . I n b o t h cases, however , t h e p r o ­
gressive i n t e g r a t i o n o f the componen t correspondences 
removes t h i s d i f f i c u l t y , b y p r a c t i c a l l y r e d u c i n g t h e c o m ­
p o u n d s igns to s imple ones. A w o r d made u p o f a dozen 
le t te rs comes even tua l ly t o be r ecogn ized as q u i c k l y as 
a s ingle l e t t e r . T h e hos t o f impress ions i n v o l v e d i n t h e 
pe rcep t ion o f a carr iage, s eeming ly t a k e no m o r e t i m e t o 
receive a n d i n t e r p r e t t h a n a s ingle sound o r taste. A n d thus 
there is immeasurab le g a i n i n the spec ia l i ty o f the corre­
spondences, w i t h o u t loss i n t h e i r r a p i d i t y . L e t us glance 
at t he resul ts . 

§ 170. It is needless to dwell on the apparent simul­
t a n e i t y w i t h w h i c h t h e m a n y v i s u a l sensations g i v e n us b y 
an ob jec t , arouse those ideas o f t a n g i b l e ex tens ion , o f resis t­
ance, o f t e x t u r e , w i t h w h i c h exper ience has j o i n e d t h e m : 
the en t i r e g r o u p o f sensations a n d t h e inferences d r a w n 
f r o m t h e m , seeming t o cons t i t u t e b u t a s ing le state o f con­
sciousness. N o r is i t r equ i s i t e t o do m o r e t h a n ind ica te the 
exceed ing p rec i s ion w i t h w h i c h t h e m o s t c o m p l e x assem­
blages o f these symbo l s are i n s t a n t l y d i s t i n g u i s h e d f r o m 
n e a r l y i d e n t i c a l assemblages; as s h o w n i n ou r a b i l i t y t o 
recognize b y a s ing le l o o k , a p a r t i c u l a r person, a n d even his 
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pa r t i cu l a r m e n t a l state. B u t t o convey a v i v i d idea o f the 
manner i n w h i c h t h i s i n t e g r a t i o n o f correspondences sub­
serves the percept ions , i t w i l l be w e l l t o describe an experi­
men t s h o w i n g i t s ex t reme s t r e n g t h a n d r a p i d i t y . 

W e j u d g e o f distance b y a t least three separate indica­
t ions . W h e n the observed objec t is k n o w n t o us, the angle 
i t subtends, or, ra ther , t he space w h i c h i t s image covers on 
the r e t i na , aids i n the est imate. T h e pa r t i cu l a r foca l adjust­
ments w h i c h the eyes unde rgo to o b t a i n d i s t i nc t v i s ion , and 
w h i c h are accompanied by* cer ta in muscular sensations, assist. 
A n d the muscular sensations accompanying due convergence 
o f t he v i sua l axes, supp ly a t h i r d evidence. I n ordinary 
v i s i o n these ind ica t ions agree. B u t b y t h a t ingenious i n ­
s t r u m e n t o f Professor Whea t s tone ' s i n v e n t i o n — t h e Pseudo-
scope—the las t t w o are made t o con t rad ic t each other. 
The muscular actions b y w h i c h t h e v i sua l axes are adjusted 
b e i n g the more m a r k e d , a n d accompanied b y the stronger 
sensations, g ive the p r e p o n d e r a t i n g ev idence ; a n d the result 
is t h a t w h e n l o o k e d at t h r o u g h the Pseudoscope, convex 
objects seem concave and concave objects seem convex. B y 
p a r t i c u l a r management , h o w e v e r — t h a t i s , b y add ing to the 
evidence f r o m foca l a d j u s t m e n t some f a r t h e r evidence—the 
v e r d i c t o f consciousness m a y be suddenly reversed. I f , 
a f t e r c o n t e m p l a t i n g the ins ide o f a cup a n d w o n d e r i n g at its 
apparent convex i t y , t he cup be t u r n e d l a t e ra l ly l i t t l e b y 
l i t t l e , so t h a t the outs ide g r a d u a l l y comes i n t o v i ew and 
the open ing g r o w s m o r e e l l i p t i c a l , there presen t ly arrives a 
t i m e w h e n the pe rcep t ion a l l a t once changes, a n d the cup 
is seen under i t s o r d i n a r y aspect. N o w t h e f a c t here to be 
r e m a r k e d as so s ign i f i can t , is t he i m p o s s i b i l i t y o f any inter­
media te o r hes i t a t i ng j u d g m e n t . N o t w i t h s t a n d i n g the con­
flict o f evidence, there i s , save a t t h e m o m e n t o f change, 
a de f in i t e p e r c e p t i o n e i ther o f concav i ty o r o f convexi ty . 
The pe rcep t ion is n o t i ncomple te o r obscure, b u t per fec t ly 
d i s t i nc t . T h e p r e p o n d e r a t i n g impress ions d r a g g i n g w i t h 
t h e m a l l those o ther impress ions w h i c h t h e y hab i tua l ly 
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i m p l y , p r o d u c e t h e same ef fec t as t h o u g h these o the r i m ­
pressions were ac tua l l y rece ived , ins tead o f t h e opposi te 
ones b e i n g rece ived . T h e co -o rd ina t ed sensations have 
become so i n t e g r a t e d t h a t n o considerable p a r t o f t h e 
g r o u p can be presen t t o consciousness w i t h o u t t h e w h o l e 

g r o u p b e i n g presen t . 
W i t h t h e execu t ive processes as w e l l as w i t h t h e d i r ec t i ve 

processes, t h i s i n t e g r a t i o n takes p lace . A l o n g - e m p l o y e d 
c o m b i n a t i o n o f m u s c u l a r ac t ions is a t las t a lmos t u n d e c o m -
posable. T h e t r i c k s o f w a l k , o f a t t i t u d e , o f m a n u a l a c t i on , 
w h i c h c h i l d r e n acqu i re , a n d o f w h i c h i t is so d i f f i c u l t t o 
b reak t h e m , f u r n i s h examples . W e have another example 
i n s t a m m e r i n g , w h i c h , c o m m e n c i n g as i t o f t e n does w i t h 
i m i t a t i o n , becomes, w h e n once es tabl ished, n e x t t o i n c u r ­

able . So, too , is i t w i t h pecu l i a r i t i e s o f h a n d w r i t i n g . T h e 
mo t ions o f the fingers h a v i n g b y years o f p rac t i ce been co­
o r d i n a t e d i n a p a r t i c u l a r manner , canno t be o therwise co­
o rd ina t ed w i t h o u t a degree o f l a b o u r t o w h i c h f e w are equal . 
T h o u g h , b y m o v i n g t h e m s l o w l y a n d w i t h a t t e n t i o n , t h e 
fingers m a y be made t o p roduce d i f f e r e n t l y - f o r m e d l e t t e r s ; 
ye t , o n t h e a t t e n t i o n b e i n g r e l a x e d a n d t h e usua l speed 
resumed, the le t te rs re -acqui re t h e i r o l d characters . S i m i ­
l a r l y i n a l l h a n d i c r a f t s , chains o f pe rpe tua l ly - r epea t ed m u s ­
cu la r act ions , however c o m p l e x , even tua l l y a p p r o x i m a t e i n 
r a p i d i t y a n d ease t o s imple m o t i o n s ; a n d , a t t he same t i m e , 
cease t o be capable o f m o d i f i e d a d j u s t m e n t — t e n d m o r e a n d 
m o r e t o p roduce one another a u t o m a t i c a l l y — g r o w insepa­

rab le—become i n t e g r a t e d . 
S i m i l a r i n t e g r a t i o n s g o o n be tween c o g n i t i o n s a n d the 

operat ions g u i d e d b y t h e m . I n t h e c h i l d l e a r n i n g t o w a l k , 
o r t o l a y h o l d o f a n e i g h b o u r i n g ob jec t , o r t o p ronounce a 
w o r d , the re is a de l ibera te a n d conscious m o d i f i c a t i o n o f the 
m o t i o n s i n obedience t o t h e sensations. B u t i n af ter -years 
the va r ious muscu la r a d j u s t m e n t s b y w h i c h , f r o m m i n u t e t o 
m i n u t e , t h e i n t e n t i o n s are f u l f i l l e d , f o l l o w t h e w i l l i n s t an ta ­

neous ly a n d w i t h o u t o v e r s i g h t o f t h e i n t e l l e c t . W h i l e 
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absorbed i n gossip, tbe seamstress makes s t i t cb a f te r s t i tcb 
b y a co-ord ina t ion o f sensations a n d actions t b a t has become 
n e x t t o i n s t i n c t i v e . W h e n deep i n t b o u g b t — " a b s e n t i n 
m i n d / ' as t be pbrase i s—tbe occurrence o f pa r t i cu l a r per­
ceptions w i l l o f t e n be unconsciously f o l l o w e d b y tbe actions 
appropr ia te t o t b e m : sometimes w i t b lud ic rous effect . Tbe 
s t a r t o n one side caused b y a l o u d noise close at band, or 
t b e t h r o w i n g ou t o f the arms t o r e g a i n the balance after 
h a v i n g s l ipped, shows us h o w d i rec t ive a n d executive pro­
cesses, o r i g i n a l l y qu i te d i s t i nc t , come to be so u n i t e d that 
one f o l l o w s the o ther n o t o n l y i n s t a n t l y a n d w i t h o u t v o l i ­
t i o n , b u t o f t e n w i t h o u t the p o s s i b i l i t y o f p reven t ion . Even 
where the impressions a n d mot ions are b o t h extremely com­
plex , the l a w may be t r a c e d ; wi tness the feats o f a s k i l f u l 
b i l l i a rd -p l aye r . I n one o f h i s s t rokes we see the relative 
posi t ions o f t h e three bal ls t o one another , t o the cushions, 
and to the pockets , a l l u n i t e d i n t o a complex visual impres­
sion co-ord ina ted w i t h the greatest n i c e t y ; we see the direc­

t i o n o f the cue, i t s a d j u s t m e n t to the b a l l , the s t rength of 
i t s impac t , a n d the q u a l i t y o f i t s i m p a c t , a l l accurately modi­
fied to su i t t he r e q u i r e m e n t s ; a n d we see t h a t b y l o n g habit 
t he c o m p o u n d impress ion has been so u n i t e d w i t h the com­
p o u n d ac t ion , t h a t the one f o l l o w s the o ther a lmost mecha­
n i c a l l y . N o reasoning or ca lcu la t ion i s r e q u i r e d ; or, indeed, 
is permiss ib le . F o r i t is no tor ious t h a t i n games o f sk i l l , 
any l eng thened considera t ion o r ac t ive in terference on the 
p a r t o f the h i g h e r facul t ies , a lmost i n e v i t a b l y causes a 
f a i l u r e . T h e d i r e c t guidance t h a t has been established 
be tween the cons t i tuen t sensations a n d cons t i tuen t motions, 
mus t be a l lowed f ree p l a y ; a n d success becomes sure i n 
p r o p o r t i o n as, b y constant co -o rd ina t ion , t h e combined 
changes become p r a c t i c a l l y one change. 

I n a l l w h i c h we m a y perceive h o w t h a t au tomat ic cha­
racter s h o w n i n t h e s imple correspondences o f i n f e r i o i 
creatures, is g r a d u a l l y assumed b y more complex corre­
spondences—how t h a t i n t e g r a t i o n w h i c h the r e f l ex and 
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p u r e l y i n s t i n c t i v e correspondences p e r f e c t l y e x e m p l i f y , i s 
p a r t i a l l y e x e m p l i f i e d b y a l l h i g h e r correspondences. 

§ 171. Not only to the constituents of immediate percep­
t i o n , t o the elements o f composi te m o t i o n , a n d t o t h e c o m ­
b i n a t i o n o f t h e t w o , does t h i s l a w a p p l y ; i t appl ies also t o 

t h e h ighes t processes o f c o g n i t i o n . T h e m o s t advanced 
concept ions o f science d i sp lay i t equa l ly w i t h t h e achieve­
ments o f m a n i p u l a t o r y s k i l l . F o r m a k i n g a g e n e r a l i z a t i o n 
i s , i n r e a l i t y , i n t e g r a t i n g the va r ious separate c o g n i t i o n s 
w h i c h the genera l i za t ion i n c l u d e s — u n i t i n g t h e m i n t o a 
s ingle c o g n i t i o n . A f t e r the re has been a m e n t a l accumu­
l a t i o n o f facts p r e s e n t i n g a c e r t a i n c o m m u n i t y o f na tu re 
( remembered first as i so la ted fac ts a n d a f t e r f u r t h e r expe­
rience co l l iga ted as fac ts h a v i n g some resemblance) , t h e r e 
suddenly, o n the occurrence perhaps o f some t y p i c a l example , 
arises a c o g n i t i o n o f the r e l a t i o n o f co-existence o r sequence 
c o m m o n t o t h e w h o l e g r o u p : t h e p a r t i c u l a r fac t s , be fo re 
loosely aggrega ted , a l l a t once c rys ta l l i ze i n t o a genera l f a c t 
—are i n t e g r a t e d . T h e mode i n w h i c h t h i s r e s u l t 
is b r o u g h t about , is t h e same i n these h ighes t cases as i n 
the lowes t cases. Con t inuous r e p e t i t i o n o f experiences i n 

w h i c h any t w o sensations are always j o i n e d , any t w o mus ­
cu la r con t rac t ions cons tan t ly p e r f o r m e d toge the r , o r a n y 
pe rcep t ion u n i f o r m l y f o l l o w e d b y a special m o t i o n , r e su l t s 

i n the grea ter o r less i n t e g r a t i o n o f the componen t changes ; 
and , s i m i l a r l y , con t inuous r e p e t i t i o n o f those more c o m p l e x 
experiences w h i c h , t h o u g h supe r f i c i a l l y u n l i k e , one a n d a l l 
present the same f u n d a m e n t a l r e l a t i o n o f co-existence or 
sequence, u l t i m a t e l y establishes a u n i o n i n t h o u g h t be tween 
the elements o f t h i s r e l a t i on , a n d s t i l l - m u l t i p l y i n g expe­

riences go o n conso l ida t i ng the u n i o n . I t w i l l be 
obvious w i t h o u t detai ls , t h a t the same t h i n g ho lds respect­
i n g the genera l iza t ion o f genera l iza t ions . T h e i n t e g r a t i o n 
o f correspondences is t raceable f r o m the s imples t u p t o the 
mos t e laborate o f the i n t e l l e c t u a l processes. A n d i n the 
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last , as i n the first, the effect is t o s i m p l i f y the d i rec t ive and 
execut ive actions, a n d so t o make prac t icab le those adjust­
ments t h a t w o u l d else f a i l f r o m the too s low succession of 
the processes t h e y i n v o l v e d . F o r as the percept ion o f a 
complex objec t w o u l d c o m m o n l y be useless i f the per­
c ip ien t h a d to spel l ou t the cons t i tuen t sensat ions; so, any 
series o f compound experiences w h i c h , embodied i n a gene­
ra l iza t ion , a f f o r d valuable guidance, w o u l d be o f l i t t l e or no 
service i f every member o f the series h a d t o be separately 
recol lected before the g u i d i n g c o g n i t i o n c o u l d be fo rmed . 

§ 172. This gradual union of the elements of any internal 
change b y w h i c h t h e o rgan i sm adapts i t s acts to an external 
co-existence or sequence, has been, i n c o m m o n w i t h previous 
t r a i t s o f advanc ing correspondence, a b u n d a n t l y displayed i n 
the course o f h u m a n evo lu t i on . Progress i n i n t e g r a t i o n has 
been a necessary accompaniment o f progress i n speciality 
and c o m p l e x i t y , since w i t h o u t i t h i g h l y special and complex 
correspondences cannot be ach i eved ; a n d hence i n propor­
t i o n as c i v i l i z a t i o n has d isplayed the las t i t mus t have dis­
p l ayed the first. T h e one h a v i n g been i l l u s t r a t e d i n detai l 
i t is therefore needless to i l l u s t r a t e the o the r . S imi la r ly , 
grea ter l e n g t h a n d degree o f L i f e , i n v o l v e d as t hey are by 
greater c o m p l e x i t y and spec ia l i ty o f correspondence, have 
accompanied t ha t greater i n t e g r a t i o n w h i c h has rendered 
these Dossible. 
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§ 173. Thus then we find illustrated in all ways the truth 
enuncia ted a t t he outse t , t h a t t h e connexions a m o n g v i t a l 
actions d i r e c t l y o r i n d i r e c t l y co r r e spond w i t h t h e con­
nexions a m o n g act ions i n t h e e n v i r o n m e n t . T h a t m e t h o d 
b y w h i c h w e sough t o u t t h e f u u d a m e n t a l f a c t o n w h i c h t o 

base a S y n t h e t i c Psycho logy , is j u s t i f i e d b y i t s r esu l t s . O n 
c o m p a r i n g t h e phenomena o f m e n t a l l i f e w i t h t h e m o s t 
nea r ly a l l i ed phenomena—those o f b o d i l y l i f e — a n d i n q u i r ­
i n g w h a t is c o m m o n t o b o t h g r o u p s , a gene ra l i za t ion was 
disclosed w h i c h proves o n e x a m i n a t i o n t o express t h e essen­
t i a l character o f a l l m e n t a l ac t ions . R e g a r d e d u n d e r every 

v a r i e t y o f aspect, i n t e l l i gence i s f o u n d t o consis t i n t h e 
es tab l i shment o f correspondences b e t w e e n re la t ions i n t h e 
o r g a n i s m a n d re la t ions i n t h e e n v i r o n m e n t ; a n d the en t i r e 
deve lopment o f in te l l igence m a y be f o r m u l a t e d as t h e p r o ­

gress o f such correspondences i n Space, i n T i m e , i n Speci­
a l i t y , i n Genera l i ty , i n C o m p l e x i t y . 

A s h i n t e d m o r e t h a n once, these several modes i n w h i c h 
t h e advance o f the correspondence d isp lays i t se l f , are b a t 
so m a n y d i f f e r e n t aspects o f one mode . T h e vas t a r r ay of 
phenomena w h i c h , f o r convenience ' sake, w e have con­
s ide red unde r d i s t i n c t heads, f o r m i n r e a l i t y one genera l , 
c o n t i n u o u s , a n d inseparable e v o l u t i o n . B y g o i n g o n s i m u l ­
taneously , t h e var ious orders o f p rogress descr ibed have 
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rendered one another possible. E v e r y k i n d o f advance has 
opened the w a y f o r advances o f o ther k i n d s ; and these 
aga in have reacted i n l i k e manner . A l l have been f u r ­
the red b y each ; a n d each has been f u r t h e r e d b y a l l . N o t 
o n l y is extension o f the correspondence i n T i m e , at first 
rendered possible o n l y b y i t s f x tens ion i n Space ; b u t u l t i ­
mate ly , as i n the researches o f astronomers, the greatest 
ex tens ion o f t be correspondence i n Space is achieved 
t h r o u g h i t s extension i n T i m e . N o t o n l y does progress of 
the correspondence i n T i m e a n d Space invo lve increase i n 
i t s s p e c i a l i t y ; b u t , even tua l ly , t h a t immense increase i n 
specia l i ty i m p l i e d b y the m a k i n g o f telescopes and chrono­
meters, gives a new progress to the correspondence i n T ime 
and Space. O n the one hand , such greater complexi ty o f 
the correspondence as is shown b y d i s c r i m i n a t i n g between 
objects w h i c h have m a n y a t t r i bu te s i n common , amounts to 
advance i n i t s s p e c i a l i t y ; and , o n the o ther hand, advance 
i n specia l i ty is t h a t w i t h o u t w h i c h grea te r complex i ty o* 
correspondence cannot be reached. W h i l e , b y the corre­
spondence t o h i g h e r general i t ies , t he w a y is opened for 
more complex and more special correspondences; i t is b y 
accumula ted experiences o f such more complex and more 
special correspondences t h a t the correspondence to s t i l l 
h i g h e r general i t ies is made possible . A t both 
extremes o f the evo lu t ion t h i s consensus a m o n g the various 
orders o f correspondence is c lea r ly t r aceab le ; b u t the 
f u r t h e r the development advances t h e more i n t i m a t e does 
the consensus become. I f w e consider the results o f i m ­
p r o v e d v i s i o n i n some i n f e r i o r species, w e see t ha t besides 
b r i n g i n g w i t h i n v i e w a w i d e r r e g i o n , a n d so e x t e n d i n g the 
correspondence i n Space, a n d besides g i v i n g earl ier notice 
o f approach ing p rey or enemies, a n d so e x t e n d i n g the corre­
spondence i n T i m e ; i t b r i n g s a grea ter power o f d iscr imina­
t i n g a m o n g near objects , a n d so in i t i a t e s correspondences 
o f h i g h e r spec ia l i ty . S i m i l a r l y , o n o b s e r v i n g w h a t takes 
place i n the m a n o f science w h o adjus ts a f u r t h e r i nne i 
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relation to some further outer relation—say the relation 
be tween an e lec t r i c c u r r e n t a n d t h e m a g n e t i z a t i o n o f i r o n 

T—we see t h a t w h i l e t h e d i scovery i s an advance i n speci­

a l i t y o f correspondence, i t i m m e d i a t e l y leads t o a v a r i e t y 
o f advances i n a l l orders o f correspondences. I t makes 
possible genera l i t ies a n d speciahties o f correspondence t o 
t h e phenomena o f t e r r e s t r i a l m a g n e t i s m . T h r o u g h the 
ga lvanomete r i t leads t o ad jus tmen t s , b o t h genera l a n d 
special , be tween i n n e r re la t ions a n d the ou te r re la t ions 
s u b s i s t i n g a m o n g e lec t r i ca l phenomena o f var ious orders . 
I n t h e same w a y i t does t h e same t h i n g i n respect t o an 
immense r a n g e o f chemica l phenomena. A n d i t s i m i l a r l y 
b r i n g s w i t h i n reach a vast series o f t h e r m a l phenomena. 
T h r o u g h t h e agency o f t h e e lec t r ic t e l e g r a p h w h i c h has 
also g r o w n o u t o f i t , i t makes possible hosts o f special 
correspondences be tween men ' s act ions a n d t h e changes 
o c c u r r i n g a t r emo te p o i n t s o n t h e E a r t h ' s su r f ace ; i t 
enables as t ronomers t o ascer ta in the r e l a t ive l ong i t udes o f 
observator ies w i t h t h e greatest n i c e t y ; a n d b y s u p p l y i n g 
t h e m w i t h an i m p r o v e d means o f r e g i s t e r i n g m e r i d i o n a l 
t rans i t s , i t g ives be t t e r data f o r c a l c u l a t i n g t h e distances 
a n d m o t i o n s o f t h e stars, f o r d e t e r m i n i n g the s t r uc tu r e o f 
o u r S iderea l Sys t em, f o r ascer ta in ing the m o t i o n o f t h e S u n 

t h r o u g h space. I n such a m o n g o ther ways has t h i s one 
advance f a c i l i t a t e d o ther advances o f a l l orders a n d i n a l l 
d i r e c t i o n s ; and , i n a grea ter or less degree, t h e l i k e happens 

f r o m every advance. 
So t h a t f r o m t h e lowes t t o the h ighes t f o r m s o f l i f e , the 

inc reas ing a d j u s t m e n t o f i n n e r t o ou te r re la t ions i s one 
i n d i v i s i b l e p rogress ion . J u s t as o u t o f t h e homogeneous 
t issue w i t h w h i c h every o r g a n i s m commences, t he re arises 
b y con t inuous 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 , a congeries o f 
o rgans p e r f o r m i n g separate f u n c t i o n s b u t r e m a i n i n g m u t u ­
a l l y dependent , o r r a the r g r o w i n g m o r e m u t u a l l y dependen t ; 
so, t h e correspondence be tween t h e act ions g o i n g o n ins ide 
o f t he o r g a n i s m a n d those g o i n g o n outs ide o f i t , b e g i n n i n g 
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w i t h some s imple homogeneous correspondence, gradually 
becomes d i f f e ren t i a t ed i n t o var ious orders o f correspon­
dences, w h i c h , t h o u g h cons tan t ly more a n d more sub­
d iv ided , m a i n t a i n a r e c i p r o c i t y o f a i d t h a t g rows ever 
greater . These t w o progressions are i n t r u t h par ts o f the 
same progress ion . "Wi thou t d w e l l i n g o n the f a c t tha t the 
p r i m o r d i a l tissue displays the several f o r m s o f i r r i t a b i l i t y i n 
w h i c h the senses o r ig ina te , a n d t h a t the organs o f sense, 
l i k e a l l o ther organs, arise b y d i f f e r e n t i a t i o n o f th i s pr imor­
d i a l t i s s u e — w i t h o u t d w e l l i n g on the fac t t h a t the impres­
sions received b y these senses f o r m the r a w materials of 
in te l l igence , w h i c h arises b y c o m b i n a t i o n o f t h e m and must 
therefore c o n f o r m t o t h e i r l a w o f development—without 
d w e l l i n g o n the f ac t t h a t in te l l igence advances pari passu 
w i t h the advance o f the nervous system, and t h a t the nervous 
sys tem has the same l a w o f development as the other sys­
t e m s — w i t h o u t d w e l l i n g o n these facts , i t is sufficiently 
mani fes t t h a t as the progress o f o rgan iza t ion a n d the pro­
gress o f correspondence be tween the o rgan i sm a n d i t s envi­
ronmen t , are b u t d i f f e r en t aspects o f the evo lu t i on o f L i f e i n 
general , t h e y cannot f a i l t o ha rmonize . I n th i s organization 
o f experiences w h i c h const i tu tes e v o l v i n g In te l l igence , there 
m u s t be t h a t same c o n t i n u i t y , t h a t same sub-divis ion of 
f u n c t i o n , t h a t same m u t u a l dependence, a n d t ha t same ever-
advanc ing consensus, w h i c h characterize the phys ica l orga­
n iza t ion . 

§ 174. That Intelligence has neither distinct grades nor 
is c o n s t i t u t e d o f facul t ies t h a t are t r u l y independent , bu t 
t ha t i t s h ighes t mani fes ta t ions are t h e effects o f a complica­
t i o n t h a t has ar isen b y insensible steps o u t o f the simplest 
elements, is a conc lus ion equa l ly t h r u s t u p o n us w h e n we 
t u r n f r o m the characteris t ics o f the o r g a n i s m t o t h e charac­
ter is t ics o f t h e e n v i r o n m e n t . E v e r y act o f In te l l igence 
be ing , i n essence, an a d j u s t m e n t o f i n n e r t o ou te r relations, 
i t resul ts t h a t as, i n t h e advance o f t h i s ad jus tmen t , the 
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outer relations increase in number, in complexity, in hete­
r o g e n e i t y , b y degrees t h a t cannot be m a r k e d , there can be 
n o precise d e m a r k a t i o n s b e t w e e n t h e successive phases of 
I n t e l l i g e n c e . T h e space t h r o u g h w h i c h t h e correspondence 
g r a d u a l l y ex tends , has n o d e f i n i t e b o u n d a r y u p t o w h i c h a 
c e r t a i n o rde r o f m i n d is compe ten t b u t b e y o n d w h i c h 
another order i s r e q u i r e d . N o exact l e n g t h o f t i m e can be 
n a m e d as the greates t t o w h i c h the ac t ions can be ad ju s t ed 
b y one supposed species o f g u i d i n g p r i n c i p l e . A m o n g the 
speciali t ies o f e x t e r n a l phenomena i t is imposs ib le t o fix o n 
t h a t w h i c h can be reached, b u t n o t passed, b y a p a r t i c u l a r 
d e n o m i n a t i o n o f m e n t a l e n d o w m e n t . E n v i r o n i n g objec ts 
a n d e n v i r o n i n g act ions pass ing as t h e y do i n t o h i g h e r and 
h i g h e r complex i t i es b y g rada t ions t h a t are insensible , i t is 
imposs ib le t o d r a w a m o n g t h e m a l i n e u p t o w h i c h some 
a l leged k i n d o f i n t e l l e c t u a l process m a y g o b u t b e y o n d 
w h i c h i t cannot g o . 

E v i d e n t l y t h e n , t h e classif icat ions c u r r e n t i n o u r ph i loso­
phies o f the M i n d can be b u t supe r f i c i a l ly t r u e . I n s t i n c t , 
Eeason, Pe rcep t ion , Concep t ion , M e m o r y , I m a g i n a t i o n , 
W i l l , & c . , m u s t be e i ther conven t iona l g r o u p i n g s o f t h e 
correspondences, or d iv i s ions a m o n g t h e operat ions w h i c h 
are i n s t r u m e n t a l i n e f f e c t i n g the correspondences. H o w e v e r 

w i d e l y cont ras ted t h e y m a y seem, these va r ious modes o f 
I n t e l l i g e n c e cannot be a n y t h i n g else t h a n e i the r p a r t i c u l a r 
ways i n w h i c h t h e a d j u s t m e n t o f i n n e r t o ou te r re la t ions i s 
achieved, o r p a r t i c u l a r pa r t s o f t h e process o f a d j u s t m e n t . 

T h a t the re are d i s t i n c t i o n s a m o n g t h e g r o u p s o f pheno ­
mena t h u s named is doubt less t r u e . B u t , w h e n considered 

i n t h e i r essentials, i t becomes m a n i f e s t t h a t some o f t h e m 
m e r g e i n t o one ano the r as branches i n t o a t r u n k , a n d t h a t 
t h e res t are b u t t h e d i f f e r e n t cons t i tuen t s o f w h i c h some 

b r a n c h is made u p . 

§ 175. Here a new region of inquiry opens before us. 
H a v i n g f o u n d t h a t a l l t h e phenomena o f P s y c h o l o g y 
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come w i t h i n th i s f o r m u l a w h i c h uni tes t h e m w i t h those o f 
Phys io logy , we have n o w to see w h a t dis t inguishes the one 
g roup f r o m the other . W e decided t h a t we should " best 
f u l f i l the requi rements o f clear expos i t i on b y first e x h i b i t i n g 
m e n t a l evo lu t i on as i t m a y be most genera l ly conceived, 
a n d subsequent ly specia l iz ing the c o n c e p t i o n " (§ 130). 
One o f these steps has been t a k e n i n the p reced ing chapters, 
w h i c h have presented psycho log ica l t r u t h s under their 
broadest aspect as b i o l o g i c a l t r u t h s . I t remains to take 
the o ther step b y p re sen t ing psycho log ica l t r u th s under 
t h e i r d i f f e r e n t i a l aspect. 

F o r , as was p o i n t e d ou t i n §§ 54, 55, t h o u g h objective 
Psycho logy , as dea l ing w i t h a ce r t a in order o f v i t a l 
ac t iv i t i es , comes w i t h i n B i o l o g y considered as the entire 
science o f L i f e , i t nevertheless const i tu tes a sub-science 
c lear ly m a r k e d o f f f r o m the r e s t ; j u s t i n the same way that 
Chemis t ry , a l t h o u g h a p a r t o f the genera l science o f Mole­
cular Physics , is r i g h t l y erected i n t o a separate sub-science, 
because i t deals w i t h the r e -d i s t r i bu t i ons o f heterogeneous 
molecules ins tead o f the r e -d i s t r i bu t ions o f homogeneous 

molecules. 
T h a t w h i c h d is t inguishes the science o f psychical l i fe 

f r o m the science o f phys ica l l i f e , we f o u n d to be the dist inct 
cognizance w h i c h i t takes o f phenomena outside the organ­
i s m as w e l l as o f phenomena ins ide the o r g a n i s m . W e saw 
tha t , passing b e y o n d the ques t ion w i t h w h i c h Physics deals 
— W h a t is the connex ion be tween t w o phenomena A and B 
i n the e n v i r o n m e n t ? a n d pass ing b e y o n d the quest ion w i t h 
w h i c h P h y s i o l o g y d e a l s — W h a t is the connex ion between 
t w o changes a a n d b i n the o rgan i sm ? t h e ques t ion w i t h 
w h i c h Psycho logy deals i s — W h a t is the connex ion between 
these t w o connexions ? H o w is the r e l a t i o n a to & i n the 
o rgan i sm ad jus ted to the r e l a t i o n A to B i n t h e env i ronment ? 
W h i l e a d m i t t i n g , o r r a the r asser t ing, t h a t B i o l o g y at large 
t a c i t l y recognizes phenomena i n the e n v i r o n m e n t as i m p l i e d 
b y phenomena i n the o rgan i sm, I n o i n t c d o u t t h a t the 
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r e c o g n i t i o n is b u t t a c i t , a n d t b a t t b e g rea t mass o f b i o l o g i c a l 
i n q u i r i e s are c a r r i e d o n w i t h o u t reference t o i t ; whereas i n 
P s y c h o l o g y t h e r e c o g n i t i o n o f e n v i r o n i n g act ions a n d re la ­
t ions is a v o w e d a n d a l l -essent ia l—is repea ted f r o m m o m e n t 
to m o m e n t — i s a necessary componen t o f every p r o p o s i t i o n . 

T h e d i s t i n c t i o n t h e n d r a w n i n the m o s t gene ra l way , has 
r ecen t ly been i l l u s t r a t e d i n var ious special ways . F o r w h i l e , 
t h a t we m i g h t o b t a i n t h e mos t comprehens ive concep t ion o f 
psycho log ica l phenomena, w e r e t u r n e d to the m os t genera l 
p o i n t o f v iew, a n d have t h r o u g h o u t t h e f o r e g o i n g chapters 
l o o k e d at t h e m s i m p l y as v i t a l phenomena c o m i n g w i t h i n 
the d e f i n i t i o n o f L i f e as a w h o l e ; we have m e t w i t h abun ­

dan t p r o o f t h a t the t r u t h s o f P s y c h o l o g y d i f f e r f r o m the t r u t h s 
o f P h y s i o l o g y b y t a k i n g f o r t h e i r sub jec t -ma t t e r ne i the r the 
re la t ions o f i n n e r acts n o r the re la t ions o f ou te r acts, b u t the 
ad jus tmen t s o f t h e i n n e r to the ou te r . O n g l a n c i n g back 
over these chapters i t w i l l be f o u n d t h a t i n the first t w o o f 
t h e m , t r e a t i n g o f p u r e l y p h y s i c a l l i f e as e x e m p l i f i e d i n 
p lan ts a n d i n animals o f the v e r y lowest types , t he e n v i r o n ­
m e n t was r ecogn ized i n t h e smallest possible degree : o n l y 
t h a t p a r t o f i t w h i c h t ouched t h e o r g a n i s m h a d t o be t a k e n 
i n t o account . B u t the m o m e n t we rose to a t y p e o f 
c rea ture w h i c h ad jus ts ce r t a in o rgan ic re la t ions t o r e l a ­
t i o n s o f w h i c h b o t h t e rms are n o t presented t o i t s surface, 
w e passed i n t o ad jus tmen t s o f the p sycho log ica l o rder . 
A s soon as there exis ts a r u d i m e n t a r y eye capable o f re ­
c e i v i n g a n impres s ion f r o m a m o v i n g ob jec t about t o s t r i k e 
the o rgan i sm, a n d so r e n d e r i n g i t possible f o r t h e o r g a n i s m 
t o m a k e some adapted movemen t , there is shown the d a w n 
o f act ions w e d i s t i n g u i s h as i n t e l l i g e n t . A s soon as t h e 

o rgan i sm, f eeb ly sensi t ive t o a j a r or v i b r a t i o n p ropaga t ed 
t h r o u g h i t s m e d i u m , cont rac ts i t s e l f so as t o be i n less 
danger f r o m the adjacent source o f d i s tu rbance , we perceive 

a nascent f o r m o f the l i f e classed as psych ica l . T h a t is t o 
say, whenever the correspondences e x h i b i t some extens ion 
i n Space o r i n T i m e , some increase o f Spec ia l i ty or Com-
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p l e x i t y , we f i n d we have crossed the bounda ry between 
phys ica l l i f e and psych ica l l i f e . I n so f a r as i t deals at al l 
w i t h the ad jus tmen t s o f inne r actions to outer actions, 
Phys io logy l i m i t s i t s e l f t o the f e w i n w h i c h the outer 
act ions are those o f agents i n ac tua l contact w i t h the or­
g a n i s m — f o o d , aerated m e d i u m , a n d t h i n g s w h i c h produce 
ce r t a in effects b y t o u c h (as insects w h i c h f e r t i l i z e flowers); 
thus l e a v i n g to Psycho logy a l l o ther ad jus tments o f inner 
to outer act ions. So tha t , p rac t i ca l ly , the spheres o f the 
t w o are as c lear ly d i v i d e d as the o rgan i sm is d iv ided f r o m 
i t s env i ronmen t b y i t s l i m i t i n g membrane . 

§ 176. Quite apart, however, from the considerations thus 
recal led a n d enforced, we see here the need fo r a more 
specific and de f in i t e i n t e r p r e t a t i o n o f t h a t men ta l evolution 
w h i c h the p reced ing chapters e x h i b i t i n i t s fundamental 
f o r m . T h e p resen ta t ion o f I n t e l l i g e n c e as an adjustment 
o f i nne r to outer re la t ions t h a t g r a d u a l l y extends i n Space 
a n d T i m e , t ha t becomes inc reas ing ly special and complex, 

a n d t h a t has i t s elements ever more precisely co-ordinated 
a n d more comple te ly i n t e g r a t e d , leaves us w i t h a con­
cep t ion w h i c h obv ious ly requi res f u r t h e r development. 
The var ious degrees a n d modes o f I n t e l l i g e n c e k n o w n as 
I n s t i n c t , M e m o r y , Reason, E m o t i o n , " W i l l , and the rest, 
m u s t be t rans la ted i n t e rms o f t h i s concep t ion . I f , as above 
al leged, t h e several grades o f M i n d a n d i t s component 

facul t ies , are phases o f the correspondence a n d factors i n 
the correspondence, t h e y can be i n t e r p r e t e d as such ; and 
to complete the a r g u m e n t i t is n e e d f u l t h a t t h e y should be 
so i n t e r p r e t e d . 

W e have n o w , t h e n , t o enter u p o n another depar tment of 
our subject . C l o s i n g here the General Synthes is , and car­
r y i n g w i t h us the f u n d a m e n t a l t r u t h evo lved b y i t , i t remains 
to f o u n d u p o n t ha t f u n d a m e n t a l t r u t h a Specia l Synthesis . 
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C H A P T E R I . 

THE NATURE OF INTELLIGENCE.* 

§ 177. The two great classes of vital actions called Physio­
l o g y a n d Psycho logy are b r o a d l y d i s t i n g u i s h e d i n t h i s , t ha t 
w h i l e the one inc ludes b o t h s imultaneous a n d successive 
changes the o the r inc ludes successive changes o n l y . T h e 
phenomena f o r m i n g the sub jec t -ma t t e r o f Phys io logy present 
themselves as a n immense n u m b e r o f d i f f e r en t series b o u n d 
u p toge the r . Those f o r m i n g the sub jec t -mat te r o f Psycho­
l o g y present themselves as b u t a s ingle series. A glance a t 
t h e m a n y con t inuous act ions c o n s t i t u t i n g the l i f e o f the body 
a t l a rge , shows t h a t t h e y are synchronous—tha t d iges t ion , 
c i r c u l a t i o n , r e s p i r a t i o n , exc re t ion , secret ion, & c , i n a l l t h e i r 
m a n y sub-d iv i s ions , are g o i n g o n at one t i m e i n m u t u a l de­
pendence. A n d t h e br ie fes t i n t ro spec t i on makes i t clear t ha t 
the act ions c o n s t i t u t i n g t h o u g h t occur, n o t toge ther , b u t one 

a f t e r another . 
N o impassable chasm between t h e m is thus cons t i tu ted 

however . E v e n were the h ighes t psych ica l l i f e absolutely 
d i s t i n g u i s h e d f r o m phys i ca l l i f e i n the w a y al leged, w h i c h w e 

* This chapter and all its successors composing Part IV., remain in sub­
stance the same as in the original edition. The numerous changes of 
expression, omissions of superfluous passages, and occasional additions of 
explanatory sentences, have been such only as conduce to the clearer pre­
sentation of the doctrines set forth—the doctrines themselves being un. 
changed. I name this for a reason sufficiently indicated in the preface. 

18 
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shall present ly see reason to doub t , i t w o u l d s t i l l be t rue 
tha t psychical l i f e i n i t s lower phases is n o t thus dis­
t ingu ished : the d i s t i n c t i o n arises o n l y i n tbe course o f v i t a l 
progression. T h a t g radua l d i f f e r e n t i a t i o n and in tegra t ion , 
seen a l ike i n the evo lu t ion o f organic s t ructures and i n the 
evo lu t ion o f the correspondence be tween t h e i r actions and 
actions i n the env i ronment , is also seen i n the separation of 
th i s correspondence i n t o i t s t w o great orders. W h i l e t h rough 
i t have resul ted the var ious subordinate divis ions o f the 
correspondence, t h r o u g h i t also has resul ted th is funda­
menta l d iv i s ion . W e w i l l l o o k at a f ew o f the facts. 

Passing over the smal l animals m o v e d b y c i l ia , i n wh ich 
the independence o f the m a n y i r r i t a t i o n s a n d motions s imul ­
taneously g o i n g on is mani fes t—pass ing over the Zoophytes, 
i n w h i c h moderate local s t imula t ions produce local contrac­
t ions w i t h o u t a f f ec t i ng the o rgan i sm as a whole—passing 
over these creatures devoid o f nervous systems, le t us con­
sider wha t happens w h e n the nervous system has attained 
some development . I n such so-called Radiata as 
the S tar - f i sh , each o f the several l i k e d iv is ions composing the 
b o d y " is connected w i t h a gang l i on i c centre, t h a t seems to 
be subservient t o the func t ions o f i t s o w n d i v i s i o n alone, and 
to have l i t t l e c o m m u n i c a t i o n w i t h , or dependence upon, the 
remainder . "* The resu l t is t h a t w h a t e lementary psychical 
changes the creature manifes ts , t ake place simultaneously i n 
d i f f e ren t par ts o f i t s b o d y : each p a r t separately responding 
to the impressions made o n i t . A n d hence the fac t that 
f o r a l e n g t h o f t i m e a f t e r b e i n g d i v i d e d f r o m one another, 
the rays several ly con t inue to e x h i b i t t h e i r ordinary 
actions. I n the Articulata, special ly fitted b y their 
s t ruc tu re f o r showing i t , t h i s d ispers ion o f the psychica l l i fe 
is w e l l b r o u g h t ou t b y expe r imen t . " T h e Mantis religiosa 
cus tomar i ly places i t s e l f i n a cur ious pos i t i on , especially when 

* Carpenter's Principles of Comparative Physiology. Fourth edition, 
p. 654. 
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th rea tened o r a t t a c k e d , r e s t i n g u p o n i t s t w o pos ter ior pairs 
o f legs, a n d e l eva t i ng i t s t h o r a x w i t h the an te r io r pa i r , w h i c h 
are a r m e d w i t h p o w e r f u l claws : n o w i f t he an te r io r segment 
o f t h e t h o r a x , w i t h i t s a t t ached members , be removed , the 
pos te r io r p a r t o f the b o d y w i l l s t i l l r ema in balanced u p o n the 
f o u r legs w h i c h b e l o n g to i t , r e s i s t i ng any a t t empts t o 
o v e r t h r o w i t , r e c o v e r i n g i t s p o s i t i o n w h e n d i s tu rbed , and 
p e r f o r m i n g the same a g i t a t e d movements o f the w i n g s and 
e l y t r a as w h e n the u n m u t i l a t e d insect is i r r i t a t e d ; on t h e 
o the r h a n d , the detached p o r t i o n o f the t ho rax , w h i c h con­
ta ins a g a n g l i o n , w i l l , w h e n separated f r o m the head, set i n 
m o t i o n i t s l o n g arms, and impress t h e i r hooks o n the fingers 
w h i c h h o l d i t . — I f the head o f a Centipede be cu t -o f f , w h i l s t 
i t is i n m o t i o n , t he b o d y w i l l con t inue to move onwards b y 
the a c t i o n o f the l e g s ; a n d the same w i l l t ake place i n the 
separate par t s , i f the b o d y be d i v i d e d i n t o several d i s t inc t 
p o r t i o n s . * * * * I f the b o d y be opposed i n i t s progress 
b y an obstacle o f n o t more t h a n h a l f o f i t s o w n h e i g h t , i t 
m o u n t s over i t , a n d moves d i r e c t l y onwards , as i n i t s na tu ra l 
s t a t e ; b u t i f the obstacle be equal to i t s o w n h e i g h t , i t s p r o ­
gress is arrested, a n d the cu t e x t r e m i t y o f the b o d y remains 
f o r c e d up aga ins t the oppos ing substance, the legs still con­
tinuing to move."* A l l w h i c h facts i m p l y t ha t even i n an i ­
mals o f t h i s compara t ive ly-advanced organ iza t ion , b o t h orders 
o f v i t a l changes are s imultaneous and successive: the d i f f e ­
r e n t i a t i o n o f the psychica l f r o m the phys ica l l i f e is b u t 
s l i g h t . E v e n a m o n g Vertebrata o f h i g h types , t h i s 
d i f f e r e n t i a t i o n is b y no means complete . M a n y o f the actions 
are p a r t l y v o l u n t a r y , p a r t l y au toma t i c ; a n d may be p e r f o r m e d 
w i t h var ious degrees o f consciousness, or w i t h o u t conscious­
ness. T h i s is i m p l i e d b y the f ac t t h a t sensations can be r e ­
ce ived, a n d c o m p o u n d movements p e r f o r m e d , i n the absence 
o f t h e g rea t nervous centres. E x p e r i m e n t s o n decapitated 
f r o g s y i e l d clear p r o o f t h a t act ions o f considerable c o m p l e x i t y 

• Carpenter's Principles of Comparative Physiology, p. 665. 
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may be e f f ic ien t ly executed w i t h o u t the a i d o f the b r a i n (§ 22). 
The vivisect ions o f L o n g e t , V u l p i a n , and others, show tha t 
mammals cont inue to feel and r e t a in cer ta in o f t he i r locomo­
t ive powers, w h e n b o t h ce rebrum and cerebel lum have been 
r e m o v e d ; and t ha t b i rd s s imi l a r l y dep r ived o f these great 
cephalic gang l i a can s t i l l w a l k about , fly, and even p i c k up 
food . N a y , there are cases on record o f in fan t s tha t have for 
days con t inued to breathe, c ry , suck, and go t h r o u g h various 
movements , a l t h o u g h b o r n w i t h o u t e i ther cerebrum or cere­
b e l l u m . A p a r t f r o m evidence o f th i s k i n d , the per­
sonal experiences o f every adu l t demonstra te to h i m that 
there are m a n y actions b e l o n g i n g t o the psychical divis ion, 
w h i c h e i ther m a y o r may n o t enter i n t o the men ta l current . 
The m o t i o n o f the legs is necessarily accompanied by 
various muscular and t ac tua l changes. These, together w i t h 
the state we ca l l v o l i t i o n , m a y be d i s t i n c t l y present to con­
sciousness—may be t h o u g h t o f as b y a c h i l d learn ing to 
w a l k ; or t h e y may, as i n o r d i n a r y w a l k i n g , be l e f t almost 
w h o l l y ou t o f consciousness. The processes we pe r fo rm 
w h i l e ea t ing d isp lay a s imi la r r e l a t i o n . The several acts by 
w h i c h each morse l is selected, cu t , prepared, and carr ied to 
the m o u t h , m a y perhaps be h e l d to enter i n t o the current 
o f ou r t h o u g h t s ; t h o u g h i n general , and especially d u r i n g 
conversat ion, t h e y ob t rude themselves o n consciousness 
ve ry s l i g h t l y . B u t m a n y o f the impressions and motions 
i n v o l v e d are n e x t t o unconscious. T h e t ac tua l feelings 
w h i c h the kn i f e -hand le g ives , the cont rac t ions b y w h i c h i t 
is grasped, a n d the muscular changes w h i c h the arms are 
every m o m e n t u n d e r g o i n g , scarcely a t a l l occupy the atten­
t i o n . So t h a t ou t o f a g rea t n u m b e r o f psych ica l or quasi-
psychical actions g o i n g on i n the o r g a n i s m , o n l y a pa r t are 
woven i n t o t h e t h r e a d o f consciousness; w h i l e the others 
f o r m one or more d i s t i n c t strands w h i c h , as i t were , occa­
s ional ly inosculate w i t h the t h r ead o f consciousness.* 

* I find that there may sometimes be detected as many as five simulta­
neous series of nervous changes, which in various degrees rise into conscious-
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So t h a t o n l y b y g r a d u a l d i f f e r e n t i a t i o n have the actions 
c o n s t i t u t i n g psych ica l l i f e become specia l ly successive, i n ­
stead o f s imul taneous a n d successive; a n d the d i s t i n c t i o u 
is n o t even n o w comple te . I n the lowest types each p a r t 
o f t h e o r g a n i s m , w h i l e i t p e r f o r m s b y a n d f o r i t s e l f a l l o ther 
v i t a l f u n c t i o n s , also responds b y a n d f o r i t s e l f t o ex t e rna l 
s t i m u l i ; a n d t h e psych ica l changes, o r w h a t foreshadow 
t h e m , are b o t h s imul taneous a n d successive to as g rea t an 
e x t e n t as the phys ica l changes. W h e n a nervous system 
makes i t s appearance, these i n c i p i e n t l y - p s y c h i c a l changes 
become s l i g h t l y co-ord ina ted—have t h e i r var ious strands 
connected. A s the nervous sys tem develops a n d in tegra tes , 
t he t w i s t i n g o f these var ious s t rands o f changes i n t o one 
t h r e a d o f changes g r o w s more dec ided . B u t t o the last 
t h e i r u n i o n remains i m p e r f e c t . T h e v i t a l act ions cons t i ­
t u t i n g the sub jec t -ma t t e r o f Psycho logy , w h i l e d i s t i ngu i sbed 
f r o m o the r v i t a l act ions b y t h e i r t endency t o assume the 
f o r m o f a s ingle series, never absolutely a t t a i n t h a t f o r m . 

§ 178. This distinction between the psychical and the 
phys i ca l l i f e w i l l be mos t c lear ly unders tood , i f we consider 
t h e mode i n w h i c h i t first appears a n d the l ead ing stages of 
i t s progress . 

T h r o u g h o u t the homogeneous tissue o f w h i c h the lowest 
creatures consist , there is comple te c o m m u n i t y o f ac t ions . 
T h e v i t a l processes go o n s imul taneous ly i n m a n y places 
a l i k e . These p r i m o r d i a l organisms, i f organisms t hey can 
be cal led , e x h i b i t no d i f f e r en t i a t i ons o f s t ruc tu re or f u n c ­
t i o n ; a n d thus t h e t w o g rea t d iv i s ions o f l i f e , equal ly w i t h 
t h e subdiv is ions o f each, are, i n the b e g i n n i n g , one. 

ness so far that we cannot call any of them absolutely unconscious. When 
walking, there is the locomotive series ; there may be, under certain cir­
cumstances, a tactual series; there is very often (in myself at least) an 
auditory series, constituting some melody or fragment of a melody which 
haunts me ; and there is the visual series : all of which, subordinate to the 
dominant consciousness formed by some train of reflection, are continually 
crossing i t and weaving themselves into it . 
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T h e f i r s t great d i f f e ren t i a t ion established is t ha t between 
the inner and outer tissues—the substance o f the b o d y and 
i t s l i m i t i n g membrane . The par t s o f the o r i g i n a l p ro to ­
plasm are subject t o b u t a s ingle contras t o f condi t ions— 
tha t between contact w i t h one another, and contact w i t h the 
env i ronment . The ex te rna l po r t ions are ba thed b y the 
s u r r o u n d i n g m e d i u m ; the i n t e r n a l por t ions are no t . A n d 
i n response to th i s p r i m a r y unlikeness o f condi t ions , there 
eventua l ly arise unlikenesses o f s t ruc tu re and f u n c t i o n . 
T h a t w h i c h is pe rmanen t ly outermost takes on the modi f i ed 
f o r m o f v i t a l ac t ion w h i c h i t s circumstances demand. Tha t 
w h i c h is pe rmanen t ly inne rmos t s i m i l a r l y assumes a more 
specialized order o f a c t i v i t y (Prin. of Bio., § 287). 

The d iv i s ion o f l abour thus commenced m a y be con­
sidered as at first phys io log ica l o n l y . I n v i r t u e o f i ts 
pos i t ion , the surface necessarily monopol izes the duties of 
absorp t ion—the t a k i n g i n o f wa te r and n u t r i m e n t and 
o x y g e n ; w h i l e t o the i nc luded mass r e m a i n such duties as 
i t s i nc lus ion p e r m i t s . A n d w h e n , b y i n v o l u t i o n o f the 
surface, a s tomach is f o r m e d , the change impl ies a fu r the r 
separation o f dut ies , such t h a t n u t r i t i o n is ch ie f ly confined 
to one p a r t o f the l i m i t i n g membrane a n d aeration to 
another . B u t the advance is n o t an advance i n the physio­
log i ca l d i v i s i o n o f l abour solely. I t is a t the same t ime 
an advance towards the separat ion o f psychica l actions f r o m 
phys ica l ones; a n d is even a first step towards b r i n g i n g 
psychical act ions i n t o serial order . Necessar i ly assuming 
the v i t a l offices en ta i l ed b y i t s e x t e r n a l i t y , the s k i n also 
assumes the office o f r e c e i v i n g a l l those impressions which 
f o r m the r a w ma te r i a l o f in t e l l igence . T h e mechanical 
and o ther changes g o i n g o n i n the env i ronmen t , can be 
responded to b y the o rgan i sm o n l y w h e n i t is af fected b y 
t h e m ; a n d any change t h e y w o r k i n i t m u s t be p r o x i ­
mate ly experienced b y i t s surface. The s k i n , t h e n , be ing 
the p a r t i m m e d i a t e l y subject t o the var ious k i n d s o f exter­
nal s t i m u l i , necessarily becomes the p a r t i n w h i c h psychical 
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changes are o r i g i n a t e d . A s cont ras ted w i t h the conta ined 
substance, i t comes t o be more especial ly concerned i n t ha t 
a d j u s t m e n t o f i n n e r t o ou te r re la t ions w h i c h cons t i tu tes 
i n t e l l i g e n c e . B u t n o w m a r k the i m p l i c a t i o n . The 
changes c o n s t i t u t i n g the phys i ca l l i f e con t inue t o go 
o n s imul taneous ly t h r o u g h o u t the en t i re mass. Those 
w h i c h foreshadow the p s y c h i c a l l i f e are, i n an inc reas ing 
degree, loca l ized o n t h e outs ide o f the mass—belong t o i t s 
outs ide p r i m a r i l y a n d af fec t some o the r par t s secondari ly . 
S p e a k i n g genera l ly , the re fo re , we m a y say t h a t w h i l e the 
phys i ca l changes are b e i n g everywhere i n i t i a t e d t h r o u g h o u t 
a solid, t h e psych ica l ones, o r r a t h e r those o u t o f w h i c h 
psych ica l ones arise, a d m i t o f b e i n g i n i t i a t e d o n l y o n a 
surface. Hence , even b y t h i s p r i m a r y d i f f e r e n t i a t i o n the 
i n c i p i e n t psych ica l l i f e comes to be d i s t i ngu i shed f r o m the 
p u r e l y phys i ca l l i f e , b y the d i m i n i s h e d q u a n t i t y o f s i m u l ­
taneous changes i t inc ludes . 

Subsequent d i f f e ren t i a t ions have l i k e natures and results . 
T h i s sensitiveness w h i c h f o r m s the basis o f psychica l l i f e , 
is i n the b e g i n n i n g d i f f u s e d u n i f o r m l y over the who le 
su r f ace ; b u t i t p resen t ly becomes i n some degree concen­
t r a t e d . T h o u g h , genera l ly , a l l pa r t s o f the s k i n r e m a i n 
impress ib le b y t o u c h , ye t ce r t a in par t s , h a v i n g pos i t ions 
w h i c h expose t h e m t o f r e q u e n t t ac tua l impressions, become 
m o r e suscept ible t h a n t h e r e s t ; a n d i n these par t s mos t 
o f the sensations arise. T h a t is t o say, the ep i -per iphera l 
changes f o r m i n g t h e r a w m a t e r i a l o f in te l l igence , b y b e i n g 
r e s t r i c t e d i n the area o f t h e i r occurrence, have the charac­
t e r i s t i c o f s i m u l t a n e i t y f u r t h e r l i m i t e d ; a n d the more 
h i g h l y developed t h e t a c t u a l apparatus the more m a r k e d 

is the l i m i t a t i o n . 
S t i l l g rea ter is t h i s l i m i t a t i o n rendered b y the evo lu t i on 

o f special senses. T h e o l f a c t o r y a n d gus t a to ry sensations 
are loca l ized i n smal ler t r ac t s t h a n is the sensation of 
t o u c h ; a n d each o f these t r ac t s is l i t t l e , i f a t a l l , capable 
?f u n d e r g o i n g m o r e t h a n one change at a t i m e . V i s u a l and 
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aud i to ry impressions are receivable on ly w i t h i n y e t narrower 
areas; and even the t w o areas susceptible o f each become 
f u n c t i o n a l l y one. The ears are s imul taneously affected b y 
the same sounds ; and i n the h ighes t creatures the eyes, be ing 
so placed as to converge the i r axes o n the same object , y ie ld 
to consciousness w h a t seems to be one image . N a y , even 
w i t h i n each g r o u p o f v i sua l feel ings concent ra t ion is manifest. 
The greatest sensitiveness o f the r e t i n a is conf ined to a 
m i n u t e s p o t ; and the fee l ings i n i t i a t e d i n th i s spot domi­
nate over the others i n consciousness. I f we add tha t when 
the mos t advanced in te l l igence is reached, the sensations 
a r i s i n g i n the nose and the palate are b u t occasional, whi le 
those a r i s i n g i n the eyes and ears are p e r p e t u a l ; i t w i l l be 
seen to w h a t ex t r eme ly smal l po r t ions o f the organism the 
changes w h i c h f o r m the ch ie f r a w mater ia ls o f intel l igence 
are u l t i m a t e l y conf ined . 

Con t inued d i f f e r e n t i a t i o n and i n t e g r a t i o n , thus concen­
t r a t i n g the actions ou t o f w h i c h psychica l l i f e is evolved, first 
o n the surface o f the o rgan i sm, a f t e rwards o n cer ta in regions 
o f t ha t surface, a f t e rwards on those mos t specialized parts of 
i t c o n s t i t u t i n g the organs o f the h i g h e r senses, and finally i n 
m i n u t e par ts o f these par t s , necessarily render the psychical 
l i f e more a n d more d i s t i n c t f r o m the phys ica l l i fe by 
b r i n g i n g i t s changes more a n d more i n t o ser ial order . W e 
have n o t h i n g t o do w i t h the progress ive development of 
the nervous system, a n d t h e act ions t h a t are carr ied on 
t h r o u g h o u t i t s mass. These i n t e r n a l act ions are in i t ia ted 
by the ex te rna l ones t o w h i c h the senses are subject. 
A n d j u s t i n p r o p o r t i o n as t h e ex t e rna l ones t e n d towards 
the serial f o r m , the consequent i n t e r n a l ones do the 
same. 

§ 179. This growing seriality in the psychical changes is, 
indeed, necessitated b y advance o f the correspondence. I n 
other words , the advance o f the correspondence, the de-
7elopment o f consciousness, a n d the inc reas ing tendency 
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towards a l i nea r order i n t l i e psych ica l changes, are d i f f e r e n t 
aspects o f the same progress ion . 

F o r h o w o n l y can the cons t i tuen t changes o f any c o m p l e x 
correspondence be co -o rd ina t ed? Those ab i l i t i e s w h i c h an 
i n t e l l i g e n t c rea ture possesses, o f r e c o g n i z i n g diverse ex­
t e r n a l ob jec t s a n d o f a d j u s t i n g i t s act ions to composi te phe­
nomena o f var ious k i n d s , i m p l y a power o f c o m b i n i n g m a n y 
separate impress ions . These separate impressions are r e ­
ce ived b y the senses—by d i f f e r e n t pa r t s o f the body . I f 
t hey go no f u r t h e r t h a n the places at w h i c h t hey are received, 
t h e y are useless. O r i f o n l y some o f t h e m are b r o u g h t i n t o 
r e l a t i o n w i t h one another , t h e y are useless. T h a t an e f fec tua l 
a d j u s t m e n t m a y be made, t h e y mus t be a l l b r o u g h t i n t o re la ­
t i o n w i t h one ano the r . B u t t h i s i m p l i e s some centre o f com­
m u n i c a t i o n c o m m o n t o t h e m a l l , t h r o u g h w h i c h t hey several ly 
pass ; a n d as t h e y cannot pass t h r o u g h i t s imul taneous ly , 
t hey m u s t pass t h r o u g h i t i n succession. So t h a t as the 
e x t e r n a l phenomena responded to become grea ter i n n u m b e r 
a n d m o r e compl i ca t ed i n k i n d , the v a r i e t y a n d r a p i d i t y o f the 
changes t o w h i c h th i s c o m m o n centre o f c o m m u n i c a t i o n is 
sub jec t m u s t increase—there mus t resu l t an u n b r o k e n series 
of these nervous changes, the subjec t ive face o f w h i c h is 
w h a t w e ca l l a coherent consciousness. 

O f course I do n o t mean t ha t ma t e r i a l act ions thus become 
m e n t a l act ions . A s was said i n § § 4 1 — 5 1 , 62, 63, " no e f f o r t 
enables us to assimilate " M i n d a n d M o t i o n . I am mere ly 
s h o w i n g a parallelism be tween a ce r t a in phys ica l e v o l u t i o n 
a n d the cor re la t ive psychica l evo lu t i on . 

§ 180. That mental phenomena constitute a series is a 
doc t r i ne of o l d s t a n d i n g , a n d one the genera l t r u t h o f w h i c h 
none ca l l i n ques t ion . A s we have seen, however , i t is t o be 
unders tood i n a q u a l i f i e d sense. W h e n the facts are con­
t emp la t ed ob jec t ive ly , i t becomes man i fes t t h a t t h o u g h the 
changes c o n s t i t u t i n g in t e l l i gence approach to a s ingle suc­
cession, t h e y do n o t absolu te ly f o r m one—tha t there are 
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constant ly b e i n g p e r f o r m e d actions o f an i n t e l l i g e n t k i n d 
w h i c h are no t present t o consciousness—and tha t , t h r o u g h 
the m a n y gradat ions be tween completely-conscious actions 
and completely-unconscious ones, the psychica l changes 
merge i n t o those w h i c h we d i s t i n g u i s h as phys ica l . W h e n 
we consider the facts s u b j e c t i v e l y — w h e n w e in te r roga te 
consciousness, we find t h a t t h o u g h the genera l ser ia l i ty of 
the changes is obvious , there are m a n y experiences w h i c h 
make us hesitate t o assert complete se r ia l i ty . L e t us ex­
amine one. 

The v i sua l impressions we receive f r o m moment to 
momen t , t h o u g h o r d i n a r i l y r ega rded as s ingle states, are i n 
r ea l i t y m u l t i p l e ones ; and i t becomes a p e r p l e x i n g question 
h o w f a r each o f these can be considered a member of a l ineai 
series o f changes. Besides the p a r t i c u l a r t h i n g to w h i c h the 
eyes are d i rec ted , m a n y o ther t h i n g s are p a r t i a l l y seen; and 
no clear separat ion can be made a m o n g the degrees ol 
definiteness w i t h w h i c h they are presented to conscious­
ness. O n l y one p o i n t o f the ob jec t l o o k e d at is perceived 
w i t h pe r f ec t d is t inctness . Y e t i t cannot be said that 
consciousness is e n t i r e l y occupied w i t h th i s one p o i n t ; 
f o r t he ob jec t as a w h o l e m a y be iden t i f i ed by the 
s ingle glance d i r ec t ed to t h i s one p o i n t . Obviously our 
consciousness o f t h i n g s w i t h i n the v i s ib l e area, becomes 
smaller as t hey become more remote f r o m the centre to 
w h i c h the axes o f the eyes converge . Obviously there 
is no pa r t i cu l a r distance f r o m th i s centre at which we 
can say t h a t consciousness ceases. A n d thus there would 
seem t o be a g rea t n u m b e r o f nascent consciousnesses 
o f d i f f e r en t in tens i t ies e x i s t i n g a t t he same moment . Only 
b y a ce r ta in license, t h e n , can t h e i n t e r n a l change pro 
duced b y a v i sua l impress ion be ca l led s ing le . S t r i c t ly 
speaking , i t is a m u l t i t u d e o f s imul taneous changes bound 
together . S t i l l more conspicuous becomes the 
qual i f ica t ion w i t h w h i c h w e m u s t accept the doc t r ine that 
psychical changes are d i s t ingu i shed b y t h e i r se r i a l i ty , when . 
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f r o m the state o f consciousness p r o d u c e d b y a v i sua l i m ­
press ion, w e go o n t o observe the state o f consciousness 
k n o w n as t h e r e s u l t i n g pe rcep t ion . T h e var ious distances, 
so l id i t i e s , s t ruc tu res , & c , w h i c h appear to be im m ed ia t e ly 
g i v e n i n t h e impres s ion , b e i n g r e a l l y k n o w n b y inference, 
severa l ly i m p l y m a n y changes ; a n d these changes are 
p r a c t i c a l l y synchronous w i t h those c o n s t i t u t i n g the i m ­
press ion i t se l f , since t h e pos i t ions a n d natures o f the ob ­
jec ts are r ecogn ized i n t h e i n s t a n t o f pe r cep t i on . So tha t 
b e y o n d t h a t c o m p l e x i t y o f a v i sua l consciousness due to the 
m a n y c o - e x i s t i n g fee l ings a n d re la t ions i t inc ludes , there is 
a f u r t h e r c o m p l e x i t y caused b y the m a n y represented fee l ­
i n g s a n d re la t ions , w h i c h are so closely u n i t e d w i t h the 

presented ones as seeming ly to f o r m w i t h t h e m one con­
sciousness. 

Never theless , t he doc t r i ne t h a t p sych ica l l i f e is d i s t i n ­
g u i s h e d f r o m p h y s i c a l l i f e b y cons i s t i ng o f successive 
changes o n l y , ins tead o f successive a n d s imul taneous 
changes, m a y be s h o w n f r o m t h e v e r y fac ts here c i t ed . 
F o r t h o u g h a v i s u a l impress ion makes us nascent ly con­
scious o f m a n y t h i n g s , ye t there is a lways some one 
t h i n g o f w h i c h w e are more conscious t h a n o f the res t . 
A n d w h e n w e so l o o k a t t h i s one t h i n g as to perceive i t i n 
t h e t r u e sense o f the w o r d — t o k n o w i t as such or such, we 
are a lmost exc lus ive ly occupied w i t h i t . T h o u g h the images 
o f o the r t h i n g s are a l l the w h i l e b e i n g impressed o n the 
r e t i na , a n d are p r o d u c i n g changes there , ye t these are 
n o t apprec ia ted i n t e r n a l l y — a r e scarcely more t h a n p h y s i ­
ca l changes—do n o t unde rgo t h a t co -o rd ina t i on w i t h o thers 
w h i c h cons t i tu tes t h e m psych ica l changes. A n d t h i s f ac t , 
t h a t i n p r o p o r t i o n as any ob jec t seen is d i s t i n c t l y t h o u g h t 
of , t h e o ther objects w i t h i n v i e w cease t o be t h o u g h t of , 
shows c lea r ly h o w consciousness becomes more d e f i n i t e l y 
ser ia l as i t rises t o a h i g h e r f o r m . I n b r i e f , we m a y say 
t h a t w h i l e t h e outer s t rands o f changes w h i c h cons t i tu t e 
the t h r e a d o f consciousness, are i n d e f i n i t e and loosely adhe-
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rent , there is always an i n t e r n a l c losely- twis ted series o f 
changes, f o r m i n g w h a t we may consider as consciousness 
proper . 

Psychica l changes therefore , i f no t absolutely d i s t i n ­
guished f r o m phys ica l cbanges b y the i r se r ia l i ty , are rela­
t i v e l y so d i s t ingu i shed ; and i n p r o p o r t i o n as t hey assume 
tha t most developed f o r m c o n s t i t u t i n g r a t i o n a l i t y they co­
here i n t o a seemingly-s ingle succession o f states. Though 
these states are phys io log ica l ly composite, and were once 
psycho log ica l ly composite, ye t , t o tbe ex ten t tha t they have 
become consol idated elements o f t h o u g h t tbey may r i g h t l y 
be regarded as severally s imple. 

§ 181. Such, then, is the outcome of our examination. 
Gradua l ly d i f f e r en t i a t ed f r o m the lower order o f changes 
c o n s t i t u t i n g b o d i l y l i f e , t h i s h i g h e r order o f changes con­
s t i t u t i n g m e n t a l l i f e assumes a decidedly-ser ia l arrange­
men t i n p r o p o r t i o n as in te l l igence advances. Though this 
serial a r r angement never becomes complete , ye t i n the 
h u m a n consciousness i t approaches completeness; and 
the h ighes t processes o f th i s consciousness are possible 
o n l y o n c o n d i t i o n t h a t i t s successive states, compound as 
t hey m a y be i n na ture , shal l compor t themselves as prac t i ­
ca l ly e lementary . The f ac t t h a t every proposi t ion ex­
presses a r e l a t i o n , and4ha&-every r e l a t i on subsists between 
t w o t e rms , o f i t s e l f proves tha t id ls roHct - t hough t necessi­
tates serial a r rangement o f i t s components . 

A succession o f changes - be ing" thus the subject-matter 
o f Psycho logy , i t is t he business o f Psychology to deter­
mine the l a w o f t h e i r succession. T h a t they f o l l o w one 
another i n a p a r t i c u l a r w a y , the existence o f Intel l igence 
i t se l f tes t i f ies . The p r o b l e m is to e x p l a i n the i r order. 



C H A P T E R , I T . 

THE LAW OF INTELLIGENCE. 

§ 182. All Life, whether physical or psychical, being the 
c o m b i n a t i o n o f changes i n correspondence w i t h ex t e rna l co­
existences a n d sequences, i t r esu l t s t h a t i f t h e changes 
c o n s t i t u t i n g p s y c h i c a l l i f e occur i n succession, t h e l a w of 
t h e i r succession m u s t be the l a w o f t h e i r cor respond­
ence. 

A n adequate s ta tement o f t h i s l a w is b y no means easy to 
find. D i d the phenomena i n the e n v i r o n m e n t f o r m , l i k e the 
phenomena o f consciousness, a succession, there w o u l d be 
no d i f f i c u l t y . T h e en t i r e f ac t w o u l d be expressed b y say ing 
t h a t t h e i n t e r n a l succession paral le ls the ex t e rna l succession. 
B u t t h e e n v i r o n m e n t contains m a n y successions o f pheno­
mena, g o i n g o n s imul taneous ly . F u r t h e r , there are f o u n d 
i n i t a g rea t v a r i e t y o f phenomena w h i c h are no t successive 

a t a l l , b u t co-exis ten t . A g a i n , i t is u n l i m i t e d , and the phe­
nomena i t inc ludes are n o t o n l y i nnumerab l e , b u t insensibly 
pass i n t o a r e l a t i ve non-exis tence as t h e distance f r o m the 
o r g a n i s m increases. Once more , the e n v i r o n m e n t , r e l a t i v e l y 
considered, is ever v a r y i n g as the o r g a n i s m moves f r o m 
place t o place. H o w t h e n can the succession o f psychica l 
changes be i n any w a y f o r m u l a t e d ? H o w is i t possible to 
express t h e l a w o f a s ingle series o f i n t e r n a l phenomena i n 
t e r m s o f i t s correspondence w i t h an i n f i n i t y o f ex te rna l 
phenomena, b o t h ser ial a n d non-ser ia l , m i x e d i n the most 
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heterogeneous manner, arid presented t o the m o v i j g or­
ganism i n fo r tu i tous combinat ions never twice a l ike ? 

"Were i t no t t ha t the inner relat ions must correspond w i t h 
the outer ones; and t h a t therefore the order o f states of 
consciousness must be i n some w a y expressible i n te rms o f 
the ex terna l o r d e r ; we m i g h t despair o f finding any general 
law o f psychical changes. E v e n as i t is , we may be cer ta in 
tha t no genera l l aw can app ly t o extended por t ions o f the 
series o f changes. M a i n l y dependent as these m u s t be, on 
the assemblages o f t h ings b y w h i c h the o rgan ism is en­
v i roned , and on the new assemblages pe rpe tua l ly disclosed 
b y i t s movements , t hey can be no more f o r m u l a t e d than 
these assemblages can be f o r m u l a t e d . E v i d e n t l y , i t is 
i n the immedia te ly-connec ted changes, and smal l groups 
o f changes, r a the r t h a n i n the longer concatenations o f 
changes, t ha t a l aw is to be sought . 

§ 183. A correspondence between the internal order and 
the ex te rna l order, impl ies t h a t the r e l a t ion between any 
t w o states o f consciousness corresponds w i t b the re la t ion 
between the t w o t h i n g s p r o d u c i n g t h e m . H o w corresponds ? 
The t w o states o f consciousness occur i n succession; and 
a l l successions are a l ike i n so f a r as t h e y are s imp ly succes­
sions. I n wha t , then , can the correspondence consist ? I n 
th is , t ha t the persistence o f the connexion between the states 
o f consciousness is p ropor t iona te t o the persistence o f the 
connexion between the agencies to w h i c h they answer. The 
relat ions between ex te rna l objects , a t t r i bu te s , acts, are 
of a l l grades, f r o m the necessary to the f o r t u i t o u s . The 
relat ions be tween the answer ing states o f consciousness must 
s imi l a r l y be o f a l l grades, f r o m the necessary t o the fo r ­
tu i tous . W h e n any state a occurs, t he tendency o f some 
other state d to f o l l o w i t , mus t be s t r o n g or weak according 
to the degree o f persistence w i t h w h i c h A a n d D ( the objects 
or a t t r ibu tes t h a t produce a a n d d) occur toge the r i n the 
envi ronment . I f , i n the env i ronmen t , there i s a more per* 
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sis t en t occurrence o f A w i t h B t h a n o f A w i t h D ; t h e n , the 
main tenance o f t h e correspondence imp l i e s t h a t w h e n a 
arises i n consciousness, b sha l l f o l l o w r a the r t h a n &, These 
are m a n i f e s t requis i tes . I f t he s t r eng ths o f the connexions 
be tween t h e i n t e r n a l states are n o t p r o p o r t i o n a t e t o the 
persistences o f t h e re la t ions be tween the a n s w e r i n g ex t e rna l 
agents , the re w i l l be a f a i l u r e o f the correspondence—the 
i n n e r o rde r w i l l disagree w i t h the outer o rder . 

A due u n d e r s t a n d i n g o f the m a t t e r m a y best be ob ta ined 
b y e x a m i n i n g the several object ions to t h i s genera l s ta tement . 

§ 184. The acts of animals exhibit countless failures of 
the i n t e r n a l order t o pa ra l l e l t he e x t e r n a l order . I n the 
m o t h w h i c h flies a t a candle-f lame, there exists no r e l a t i o n 
o f p sych ica l states a n s w e r i n g t o the r e l a t i o n be tween l i g h t 
a n d heat i n the e n v i r o n m e n t . T h e connex ion be tween t h e 
odour o f a flower a n d the con ta ined honey, is d u l y responded 
t o b y sequent act ions i n the m o t h ; as is also the connex ion 
be tween a ce r t a in change i n the field o f v i e w a n d the 
approach o f a l i v i n g b o d y . B u t there is no i n t e r n a l ad jus t ­
m e n t b y w h i c h , a f t e r t h e v i sua l impress ion p roduced b y a 
flame, a n y t h i n g l i k e the f e e l i n g o f a b u r n is s u g g e s t e d ; a n d 
hence the creature 's dea th . A g a i n , t he b i r d s w h i c h on u n ­
i n h a b i t e d is lands a l l ow explorers t o approach close to t h e m , 
m a n i f e s t l y l a ck t h a t co -o rd ina t ion o f psych ica l changes b y 
w h i c h the b i r d s o f ou r woods a n d moors are l e d t o fly 
the spor t sman . E x t e r n a l l y there co-exists w i t h p a r t i c u l a r 
appearances, a des t ruc t ive a c t i v i t y ; b u t i n t e r n a l l y , the state 
o f consciousness roused b y these appearances is n o t f o l l o w e d 
b y any state o f consciousness r ep re sen t i ng a des t ruc t ive 
a c t i v i t y : and a r i s k o f b e i n g k i l l e d is the consequence. A 
c h i l d ' s pe r cep t ion o f some b r i g h t l y - c o l o u r e d b e r r y does n o t 
exc i t e an idea o f p a i n , or o f t h e w o r d " p o i s o n , " b u t more 
p r o b a b l y some idea o f a pleasant tas te; and shou ld i n j u r i o u s 
chemica l p roper t i e s co-exis t w i t h these a t t r ac t i ve v i s ib l e 
ones, the ch i ld ' s l i f e m a y be endangered. B u t i n a l l cases 
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of this k i n d wha t is the i m p l i c a t i o n ? D o we no t speak o f 
the in ju r i es suffered as r e s u l t i n g f r o m lack o f sagaci ty ? o r 
as ev inc ing ignorance ? A n d is i t n o t a co ro l l a ry t h a t , as 
n o n - c o n f o r m i t y o f the i nne r to the outer order is w a n t o f 
in te l l igence , c o n f o r m i t y o f the inne r to the outer o rder is 
tha t i n w h i c h in te l l igence consists ? 

A few instances i n w h i c h the f a i lu re o f the correspondence 
is n o t t o t a l b u t p a r t i a l , w i l l enforce t h i s conclusion. T h e 
d o g tha t comes on hea r ing his name cal led, usua l ly does so 
expec t ing to find his master or some member o f the f a m i l y ; 
b u t i f , as occasionally happens, his name is cal led b y a 
stranger, the sequence i n his states o f consciousness is no t 
adapted to the ex te rna l facts : he makes a mis take . A m o n g 
the A u s t r a l i a n savages, w h o m o s t l y meet w i t h v io len t deaths, 
i t is the be l ie f t ha t any one w h o dies w i t h o u t apparent cause 
has been k i l l e d b y an unseen foe ; a n d a s tranger who hap­
pens t o be f o u n d near at h a n d is l i ab le to be sacrificed as the 
supposed assassin. H e r e , t h o u g h the men ta l connexion 
be tween death a n d e n m i t y v e r y genera l ly agrees w i t h the 
connexion i n the env i ronmen t , i t b y no means u n i f o r m l y does 
so. The earl ier chemists , b y a l a rge n u m b e r o f experiences 
respec t ing the combina t ions o f acids a n d bases, were l ed to 
t h i n k o f substances t h a t neu t r a l i zed bases as substances 
h a v i n g sour tas tes ; b u t t h i s r e l a t i on o f ideas, t h o u g h very 
genera l ly i n h a r m o n y w i t h ex te rna l re la t ions , is no t always so. 

W h a t , now, do we say o f cases l i k e these, i n w h i c h the 
inner order does n o t comple te ly answer to the outer order ? 
W e say t h a t t hey i m p l y a l o w degree o f in te l lec t , or a 
l i m i t e d experience, or a b u t p a r t i a l en l igh tenment . A n d the 
disappearance o f these discrepancies be tween thoughts and 
facts we speak o f as an advance i n in te l l igence . 

§ 185. " But how does this conception include co-exist­
ences ? " i t may be asked. " I n so f a r as the envi ronment 
presents mot ions a n d changes, there is no d i f f i c u l t y i n 
unders t and ing the l aw o f in te l l igence to be, t h a t the 
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s t r e n g t h o f the t endency w h i c h the antecedent o f any 
psych ica l change has t o be f o l l o w e d b y i t s consequent, is 
p r o p o r t i o n a t e t o t h e persistence o f the u n i o n be tween the 
e x t e r n a l t h i n g s they symbol ize . B u t w h e n th i s u n i o n is n o t 
be tween successive t h i n g s b u t be tween s imul taneous t h i n g s 
— n o t a u n i o n i n T i m e b u t a u n i o n i n Space, i t is less easy 
to see h o w the pa ra l l e l i sm be tween the i n n e r a n d the outer 
o rde r can r e su l t f r o m f u l f i l m e n t o f t h i s l a w . The con­
n e x i o n be tween t w o states o f consciousness o c c u r r i n g i n 
succession, can v e r y w e l l represent the connex ion between 
t w o e x t e r n a l phenomena o c c u r r i n g i n succession. B u t i f i t 
can do t h i s , i t cannot also represent the connex ion between 
t w o e x t e r n a l phenomena not o c c u r r i n g i n succession.'" 

T h e f u l l r e p l y to t h i s o b j e c t i o n w i l l be con ta ined b y i m ­
p l i c a t i o n i n a f u t u r e chapter , o n " T h e Rela t ions o f Co­
existence a n d Non-Coex i s t ence . " H e r e i t m u s t suff ice t o 
say t h a t t h e r e l a t i o n o f co-existence is d i s t i ngu i shed f r o m 
t h e r e l a t i o n o f sequence b y the readiness o f i t s t e rms to 
f o l l o w one another t h r o u g h consciousness i n e i ther order , 
w i t h equal f a c i l i t y a n d v iv idness ; t h a t t h e consciousness of 
i t arises w h e n , i n pass ing backwards a n d f o r w a r d s f r o m one 
t e r m t o t h e o the r , t h e sequences b e i n g s i m i l a r l y un res i s t i ng 
cancel one a n o t h e r ; a n d t h a t thus i t consists o f a dup l i ca ­
t i o n i n consciousness, made u p o f a sequence a n d i t s i n v e r ­
s ion . Such b e i n g the na tu re o f the r e l a t i o n o f co-existence, 
s u b j e c t i v e l y considered, t h e l a w o f i n t e l l i g e n c e as above 
f o r m u l a t e d appl ies t o i t no less t h a n t o the r e l a t i o n o f 
sequence. I f t w o phenomena, A a n d B , h a b i t u a l l y co­
ex i s t i n the e n v i r o n m e n t , t h e n , w h e n the phenomenon A 
is presented to the senses, the p r o d u c e d state o f conscious­
ness a, is i m m e d i a t e l y succeeded b y t h e state b, represent­
i n g the phenomenon B . T h e process o f t h o u g h t does n o t 
e n d here, h o w e v e r : i f i t d i d , t he e x t e r n a l r e l a t i o n w o u l d 
be k n o w n as a sequence. B u t the phenomenon B , i n the 
e n v i r o n m e n t , b e i n g as m u c h the antecedent o f A as A is o f 
B (ne i the r o f t h e m b e i n g antecedent or consequent, except 
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i n the order o f our experience o f t h e m ) , i t results t ha t the 
state b h a v i n g been induced , the l a w involves t ha t i t shall 
be f o l l o w e d b y the state a. The state a again induces the 
r.tate b, and is i t s e l f once more re - induced ; and so on as 
long as the r e l a t i on remains the objec t o f t h o u g h t . L e t us 
take a case. I f the out l ines and colours o f a body are p re ­
sented, the r e s u l t i n g consciousness is i n s t a n t l y f o l l o w e d b y 
the consciousness o f someth ing r e s i s t an t ; and conversely, 
i f , i n the da rk , a b o d y is touched, the r e s u l t i n g conscious­
ness is i n s t an t l y f o l l o w e d b y the consciousness o f something 
extended. B u t i n ne i the r case is th i s a l l . W h e n the idea 
o f extension has been suggested tha t o f resistance does no t 
finally d isappear ; no r w h e n the idea o f resistance has been 
suggested does t ha t o f extension finally disappear. B o t b 
cont inue to be t h o u g h t of, as i t w o u l d seem, almost simul-
taneously. A n d since the t w o te rms o f the relat ion 
cannot be k n o w n i n absolute ly the same state o f conscious­
ness; since f u r t h e r , t he pers is tent consciousness o f t hem 
cannot be one state o f consciousness, w h i c h is equivalent 
to no consciousness; i t f o l l ows t h a t the apparently-inces­
sant presenta t ion o f b o t h is rea l ly a r a p i d a l ternat ion—an 
a l t e rna t ion so r a p i d as to produce the effect o f c o n t i n u i t y ; 
jus t as the a l t e r n a t i n g impressions t o w h i c h the re t ina is 
subjec ted b y the p ic tu res on the opposite sides o f a revolv­
i n g thaumatrope , cause a consciousness o f the t w o pictures 
as fused i n t o one. I ndeed , as t h i s i l l u s t r a t i o n suggests, i t 
is i n v i r t u e o f the l aw o f i n t e l l i gence as above fo rmula ted , 
t ha t the r e l a t i on o f co-existence becomes cognizable. F o r 
th i s r a p i d i t y w i t h w h i c h t w o states o f consciousness answer­
i n g to t w o co-exis tent phenomena, con t inua l ly reproduce 
each other , i t s e l f exempl i f ies the ex t reme cohesion o f those 
i n t e r n a l states w h i c h correspond t o ext remely-coherent ex­
t e rna l phenomena. A n d i t is i n consequence o f th i s ex­
t reme cohesion, w i t h the q u i c k a l t e rna t i on i n v o l v e d b y io, 
t ha t the t w o phenomena are presented appa ren t ly together, 
and the idea o f co-existence genera ted . 
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W h e r e , as i n mos t cases, there are n o t t w o co-exis tent 
phenomena b u t a g r o u p , t h i s same l a w impl i e s cohesion o f 
m a n y d i f f e r e n t states o f consciousness, w h i c h s i m i l a r l y p r o ­
duce a n d re -produce one ano ther i n a l l o r d e r s ; a n d such a n 
i r r e g u l a r l y - v a r i e d p r e sen t a t i on a n d re -presen ta t ion o f c o m ­
b i n e d p roper t i e s is j u s t w h a t w e k n o w takes place. E v e n 
more apparent becomes t h e c o n f o r m i t y o f the facts t o the 
l a w o n r e m e m b e r i n g , t h a t a m o n g t h e c lus te red states o f 

consciousness those w h i c h answer t o inva r i ab ly -coex i s t en t 
phenomena, as resistance a n d ex tens ion , con t inue r ep roduc­
i n g each o ther d u r i n g t h e w h o l e p e r c e p t i o n , f o r m i n g , as i t 
were , t h e basis o f i t ; whereas the several o the r states o f 
consciousness a n s w e r i n g t o t h e special qua l i t i es o f the ob jec t 
(qual i t ies n o t i n v a r i a b l y c o - e x i s t i n g w i t h resistance a n d ex­
tension) do n o t r e m a i n t h u s pers i s ten t , b u t appear, and 
disappear, a n d reappear i n consciousness, w i t h degrees o f 
f r equency v a r y i n g a c c o r d i n g t o t h e constancy o f the answer­
i n g qual i t ies . 

§ 186. A fact seemingly incongruous with the generaliza­
t ion is , t h a t a g rea t p r o p o r t i o n o f m e n t a l changes arise i n a 
way w h i c h is i n one sense f o r t u i t o u s . Noises hea rd t h r o u g h 
the open w i n d o w traverse consciousness i n a t o t a l l y - i r r e g u ­
l a r manner . W h e n w a l k i n g a l o n g t h e streets, t he pas­
s i n g people a n d vehicles p roduce i n t e r n a l changes o f w h i c h 
the succession is i nde te rmina te . E x t e r n a l objects , a t t r i ­
butes , acts, b e i n g i n f i n i t e l y v a r i e d i n t h e i r combina t ions , 
every observer is subjec t t o c h a n g i n g assemblages o f i m ­
pressions be tween w h i c h no l a w o f connex ion can be t raced . 
Hence , t o a l a rge p a r t o f the successive changes t h a t con­
s t i t u t e in t e l l igence , the f o r m u l a above g i v e n m u s t be i n ­
appl icab le . 

T h i s d i f f i c u l t y w i l l disappear o n cons idera t ion . T h e 
a l l eged l a w o f i n t e l l i gence i s t h a t the s t r e n g t h o f the 
t endency w h i c h the antecedent o f any psych ica l change has 
to c a l l u p i t s consequent, is p r o p o r t i o n a t e to the persistence 
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o f the un ion between the ex te rna l t h i n g s t hey symbol ize . 
Thus fa r , we have considered t h i s l a w w i t b reference t o 
those connexions i n consciousness w h i c h correspond to 
established c r hab i tua l connexions i n tbe env i ronment . 
LTere the connexions i n the env i ronmen t to w h i c h the 
connexions i n consciousness correspond, are accidental ones. 
A f o r t u i t o u s r e l a t i o n i n the env i ronmen t is para l le led b y a 
f o r t u i t o u s r e l a t i o n i n t h o u g h t . T w o adjacent men ta l i m ­
pressions answer to t w o phenomena t h a t are b y chance 
adjacent i n Space or T i m e . T h u s f a r the l aw mani fes t ly 
applies as b e f o r e : the i n t e r n a l order conforms to the 
ex te rna l order . B u t how, i t m a y be asked, can the ten­
dency o f the antecedent state o f consciousness to be fo l lowed 
b y the consequent state, be descr ibed as proportionate to 
the persistence o f the union be tween the external th ings 
t hey symbol ize ? V e r y p r o p e r l y . Suppose the re la t ion i n 
the env i ronmen t to be t h a t be tween a cer ta in person and 
some unusua l place at w h i c h he is me t . Th i s re la t ion may 
ei ther be considered genera l ly , i n connexion w i t h our ex­
periences at l a r g e ; or special ly, as a par t icu lar experience. 
Genera l ly considered, the r e l a t i o n is one whose terms have 
no persistence o f u n i o n w h a t e v e r : t h i s person may never 
have been i n t ha t place before or s ince ; and i n c o n f o r m i t y 
w i t h t h i s absence o f persistence i n the ex te rna l un ion , is 
the absence o f any tendency f o r the idea o f the person and 
the idea o f the place to f o l l o w one another—at any rate 
before he was m e t the re . Spec ia l ly considered, the re la t ion 
is one t h a t ac tua l ly o c c u r r e d ; w h e n i t occurred, the un ion 
be tween i t s t e rms was abso lu t e ; a n d i n c o n f o r m i t y w i t h 
th is t emporar i ly -abso lu te u n i o n o f i t s t e rms , was the tem­
porar i ly-absolu te tendency o f the answer ing states o f con­
sciousness to f o l l o w one another . A s , a t the momen t i t was 
observed, the adjacent co-existence o f the person and the 
place was as absolute as is the co-existence o f extension and 
resistance i n a s o l i d mas s ; so, a t t he m o m e n t i t was 
observed, tbe t w o states o f consciousness p roduced b y the 
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person a n d t h e place cohered as absolute ly as do the con­
cept ions o f ex t ens ion a n d resistance. 

R i g h t l y i n t e r p r e t e d t h e n , the l aw applies as f u l l y t o t h e 
f o r t u i t o u s re la t ions p resen ted i n any act o f pe rcep t ion , as i t 
does t o t h e m o r e o r less h a b i t u a l re la t ions w h i c h experience 

establishes a m o n g ideas. 

§ 187. In the succession of psychical changes there 
doubt less occur m a n y combina t ions w h i c h are n o t easily 
exp l i cab le . T h u s , o n t h e case las t ins tanced i t m a y be 
r e m a r k e d , t h a t t h o u g h before a ce r t a in person has been 
m e t i n a ce r t a in place, there exists no t endency f o r the 
states o f consciousness a n s w e r i n g t o the pe rson a n d t h e 
place t o occur t o g e t h e r ; y e t a f t e rwards , t he t endency f o r 
one o f t h e states t o ca l l u p the o ther is o f t e n so decided 
t h a t i t shows i t s e l f repeatedly . H e r e t h e n a more per­
s is tent r e l a t i o n seems to be establ ished be tween the states 
o f consciousness t h a n exis ts be tween t h e co r r e spond ing 
phenomena. Somet imes , indeed , t h e excep t iona l 
character o f t h e e x t e r n a l r e l a t i o n becomes t h e v e r y cause o f 
t e n a c i t y i n the i n t e r n a l r e l a t i o n . T h e more as ton i sh ing the 
e v e n t — t h e m o r e u t t e r l y i t is a t variance w i t h the o r d i n a r y 
course o f t h i n g s , t h e s t ronger becomes the cohesion be­
t w e e n the a n s w e r i n g states o f consciousness. W h e n c e i t 
w o u l d appear t h a t , occasionally, psychica l changes c o n f o r m 

.to a l a w the reverse o f t h a t enuncia ted . A g a i n , 
i t m a y be asked h o w , i f t h e l a w is as a l leged, can con­
sciousness ever escape o u t o f ce r t a in ind i s so lub ly - re l a t ed 
states w h e n once i t gets i n t o t h e m ? I f , f o r instance, the 
necessary co-existence o f ex tens ion w i t h a perce ived resis t­
ance, is k n o w n t h r o u g h t h e r a p i d a l t e r n a t i o n o f the states 
o f consciousness answer ing t o t h e m ; a n d i f these states are 
as inseparable i n t h e o rgan i sm as the phenomena i n the en­
v i r o n m e n t ; w h y shou ld n o t the t w o go o n r e p r o d u c i n g each 

o ther f o r ever ? 
F u l l v t o answer these a n d a l l l i k e queries, w o u l d be to 
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include i n this chapter an ent i re system o f p s y c h o l o g y ; f o r 
when a l l pecul iar i t ies i n the succession o f psychical changes 
are expla ined, e v e r y t h i n g is expla ined . He re , none b u t 
general replies can be g i v e n . O f these the f i r s t 
is , tha t , as already said, the l aw enunciated is the l a w of 
in te l l igence i n the abs t r ac t ; n o t the l a w o f our in te l l igence , 
or o f any in te l l igence w i t h w h i c h we are acquainted. I t is 
the l aw to w h i c h psychica l changes c o n f o r m more a n d more 
as in te l l igence becomes h i g h e r ; b u t w h i c h can be pe r fec t ly 
conformed to on ly b y pe r fec t in te l l igence . A n d some o f 
the anomalies p o i n t e d ou t i m p l y n o t h i n g beyond imperfec­
t i o n i n the c o n f o r m i t y . B u t i n the m a j o r i t y of 
cases i t w i l l be f o u n d t h a t w h a t seem to be non-conformi t ies 
are rea l ly conformi t i es o f a complex k i n d . I t mus t be 
remembered t ha t the succession o f any one state o f con­
sciousness a f t e r any other , is due, n o t t o a single tendency, 
b u t t o a combina t ion o f tendencies. A s i n the envi ronment 
each phenomenon stands re la ted to various su r round ing 
phenomena; as the re la t ions i n w h i c h i t stands to these 
are some o f t h e m necessary, some v e r y general , some special, 
some p u r e l y f o r t u i t o u s ; i t is a coro l la ry f r o m the al leged law 
o f in te l l igence , t h a t each state o f consciousness has con­
nexions, more or less close, w i t h m a n y other states—has a 
n u m b e r o f other states s imul taneous ly t e n d i n g , w i t h various 
degrees o f s t r eng th , t o arise a f t e r i t . Consequently, the 
change w h i c h ac tua l ly takes place is the resultant o f many ' 
tendencies a c t i n g toge ther . The n e x t state o f consciousness 
is produced b y compos i t ion o f forces. The force w i t h w h i c h 
th is nex t state cohered to i t s immed ia t e antecedent, is aided 
b y the forces w i t h w h i c h a g r o u p o f adjacent states cohered 
to i t ; and b y the u n i o n o f m a n y sma l l forces, a com­
p o u n d tendency m a y be p roduced w h i c h overcomes some 
single tendency m u c h s t ronger t h a n any one o r t w o o f i ts 
components. A grea t phys ica l l a w o f the ex te rna l w o r l d 
supplies us w i t h an analogy. S imp le as i s the p r inc ip le 
that every a tom o f ma t t e r gravi ta tes t owards every other 
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w i t h a fo rce v a r y i n g inverse ly as t h e square o f the d is tance , 
y e t w e see i n the s t i l l unso lved " p r o b l e m o f th ree bod ie s , " 
h o w c o m p l e x becomes the ef fec t w h e n several forces conspire 
a n d c o n f l i c t ; a n d we see h o w , w h e n a n u m b e r o f bodies are 
a c t i n g , the course t h a t w i l l be p u r s u e d b y any one o f t h e m 
cannot be calcula ted. S i m i l a r l y , t h o u g h the l a w o f a t t r a c t i o n 
o f m e n t a l states is s imple ; y e t w h e n the a t t r ac t ions o f m a n y 
m e n t a l states come i n t o p l ay—some u n i t i n g , some c o n ­
flicting—it becomes n e x t t o imposs ib le to p r e d i c t the resu l t . 
A n d j u s t as i n the ascent o f a b a l l o o n w e m a y meet w i t h a 
phenomenon seemingly qu i t e a t var iance w i t h t h e l a w o f 
g r a v i t a t i o n , t h o u g h rea l ly qu i t e i n h a r m o n y w i t h i t ; so there 
may occur m e n t a l changes w h i c h , w h i l e t h e y appear to be 
d i r e c t l y opposed to the l a w o f psych ica l succession, are 
nevertheless f u l f i l m e n t s o f i t . 

A p p a r e n t anomalies are t hus reconci lable w i t h the con­
c lus ion , t h a t t h e s t r e n g t h o f the t endency w h i c h t h e antece­
den t o f any psych ica l change has to be f o l l o w e d b y i t s 
consequent, is p r o p o r t i o n a t e t o the persistence o f the u n i o n 
be tween t h e e x t e r n a l t h i n g s t h e y symbol ize . Such is the 
a/priori necess i ty ; a n d such is the genera l iza t ion reached a 
posteriori. O n l y i n v i r t u e o f th i s l a w can there be t h a t ad ­
j u s t m e n t o f i n t e r n a l re la t ions t o ex t e rna l re la t ions w h i c h 
cons t i tu tes l i f e , w h i l e i t makes possible the cont inuance o f 
l i f e . A n d o n l y b y suppos ing such a l a w to ex i s t can we 
e x p l a i n the facts , t h a t re la t ions w h i c h are absolute i n tbe 
e n v i r o n m e n t are absolute i n us, t h a t re la t ions w h i c h are 
p robab le i n t h e e n v i r o n m e n t are p robab le i n us, t h a t re ­
l a t ions w h i c h are f o r t u i t o u s i n t h e e n v i r o n m e n t are fo r ­

t u i t ous i n us . 



C H A P T E R H T . 

THE GROWTH OF INTELLIGENCE. 

§ 188. The law enunciated in the foregoing chapter, 
b e i n g the l aw o f In t e l l i gence i n the abs t ract—the l aw wh ich 
In t e l l i gence f u l f i l s more a n d more the f u r t h e r i t advances, 
we have n e x t to examine the modes i n w h i c h be t te r f u l f i l ­
men t o f the l aw is e x h i b i t e d ; and t o seek the general cause 
f o r t h i s ever- increasing f u l f i l m e n t o f i t . 

Three ways i n w h i c h progress shows i t s e l f may be dis­
t ingu i shed . There is , f i r s t—increase i n the accuracy w i t h 
w h i c h the i nne r tendencies are p r o p o r t i o n e d t o the outer 
persistences. There is , second—increase i n the number of 
cases, u n l i k e as t o k i n d b u t l i k e as t o grade o f complex i ty , 
i n w h i c h there are inne r tendencies answer ing to outer per­
sistences. A n d there i s , th i rd—increase i n the complexity 
of the coherent states o f consciousness, answer ing to coherent 
complexi t ies i n the e n v i r o n m e n t . T h e organ ism is placed 
a m i d innumerab le re la t ions o f a l l orders . I t begins b y 
i m p e r f e c t l y a d j u s t i n g i t s act ions to a f e w o f the simplest o f 
these. T o ad jus t i t s act ions more exac t ly t o these few s im­
plest , is one f o r m o f advance. T o ad jus t i t s actions to a 
grea ter v a r i e t y o f these s implest , is a f u r t h e r f o r m o f advance. 
To ad jus t i t s act ions t o successive grades o f the more com­
pl ica ted , is ye t another f o r m o f advance. A n d to whatever 
stage i t reaches there are s t i l l the same three k i n d s o f i m ­
provement open t o i t — a p e r f e c t i n g o f the correspondences 
already achieved ; an achievement o f o ther correspondences 
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o f t h e same o r d e r ; a n d an achievement o f correspondences 
o f a h i g h e r o r d e r : a l l o f t h e m i m p l y i n g grea ter f u l f i l m e n t 
o f t h e l a w o f i n t e l l i g e n c e . 

B u t n o w , w h a t are t h e requis i tes t o t h i s progress ? I s the 
genesis o f I n t e l l i g e n c e exp l i cab le o n any one genera l p r i n ­
c ip le a p p l y i n g a t once t o a l l these modes o f advance ? I f so, 
w h a t is t h i s genera l p r i n c i p l e ? 

§ 189. In the environment there exist relations of all 
o rders o f persistence, f r o m t h e absolute to the f o r t u i t o u s . 
Consequen t ly , i n a crea ture d i s p l a y i n g a developed corre­
spondence, there m u s t ex i s t a l l grades o f s t r e n g t h i n the 
connexions between states o f consciousness. A s a h i g h 
i n t e l l i g e n c e is o n l y t hus possible, i t is m a n i f e s t l y a c o n d i t i o n 
t o i n t e l l i g e n c e i n gene ra l t h a t the antecedents a n d con­
sequents o f p sych ica l changes shal l a d m i t o f a l l degrees o f 
cohesion. A n d t h e ques t ion t o be answered is : — H o w are 
t h e i r var ious degrees o f cohesion ad jus t ed ? 

C o n c e r n i n g t h e i r ad ju s tmen t s there are t w o possible h y ­
potheses, o f w h i c h a l l o the r hypotheses can be b u t m o d i ­
fications. O n the one hand , i t m a y be asserted t h a t the 
s t r e n g t h o f the t endency w h i c h each state o f consciousness 
has t o f o l l o w any other , is fixed b e f o r e h a n d b y a Crea to r— 
t h a t there is a " pre-es tabl ished h a r m o n y " be tween the 
i n n e r a n d outer re la t ions . O n the o the r h a n d , i t m a y be 
asserted t h a t the s t r e n g t h o f the t endency w h i c h each state 
o f consciousness has t o f o l l o w any o ther , depends o n the 
f r e q u e n c y w i t h w h i c h t h e t w o have been connected i n ex­
pe r i ence—tha t the h a r m o n y be tween the i n n e r a n d outer 
re la t ions arises f r o m t h e f a c t t h a t the outer re la t ions p roduce 
t h e i n n e r re la t ions . L e t us b r i e f l y examine tbese t w o 

hypotheses . 
F o r t h e first t he reason g i v e n , l i k e t h e reason g i v e n f o r 

t h e specia l -crea t ion hypothes i s a t l a rge , is t h a t c e r t a in o f 
t h e phenomena cannot o therwise be exp la ined . T h i s super­
n a t u r a l genesis o f the a d j u s t m e n t is a l leged because no 

19 
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na tu ra l genesis has been assigned. The hypothesis has no t 
a single fac t to rest on . The facts t ha t m a y be c i t ed i n i t s 
suppor t , such as those o f r e f l ex ac t ion , are s i m p l y facts w h i c h 
have no t ye t been e x p l a i n e d ; and th i s a l leged explanat ion 
o f t h e m as due to a pre-establ ished ha rmony , is s imp ly a 
disguised mode o f she lv ing t h e m as inexp l icab le . A 
f u r t h e r c r i t i c i s m is , t h a t those w h o espouse t h i s theory dare 
n o t app ly i t b e y o n d a n a r r o w range o f cases. I t is only 
where the connexions be tween psychica l states are absolute— 
as i n the so-called fo rms o f t h o u g h t and i n the congeni tal 
i n s t i n c t s — t h a t they f a l l back o n " pre-established h a r m o n y . " 
B u t t hey should e i ther go the ent i re l e n g t h w i t h L e i b n i t z , 
or n o t go w i t h h i m at a l l . I f t hey assume tha t the adjust­
men t o f inne r re la t ions to outer re la t ions has been i n some 
cases fixed beforehand, they o u g h t i n consistency to assume 
tha t i t has been i n a l l cases fixed beforehand. I f , answering 
to each absolutely-persis tent connexion o f phenomena i n the 
env i ronment , there has been p rov ided some absolutely-per­
sistent connexion be tween states o f consciousness; w h y , 
where the outer connex ion is a lmost absolutely persistent, 
and the inne r connexion p ropo r t i ona t e ly persistent , mus t we 
no t suppose a special p rov i s ion here also ? w h y mus t we no t 
suppose special provis ions f o r a l l the i n f i n i t e l y - v a r i e d degrees 
o f persistence ? The u n q u a l i f i e d adop t ion o f the 
hypothesis is , however , decl ined, f o r obvious reasons. I t 
wou ld invo lve the assertion o f a r igo rous necessity i n a l l 
t h o u g h t and ac t ion—an assert ion w h i c h those w h o favour 
this hypothes is are, more t h a n any others , d i s inc lh ied t o 
make. I t w o u l d raise the a w k w a r d quest ion w h y a t b i r t h 
there is n o t as grea t a power o f t h i n k i n g , and o f t h i n k i n g 
cor rec t ly , as at any subsequent pe r iod . I t w o u l d i m p l y tha t 
men are equal ly wise concern ing t h i n g s o f w h i c h they have 
had no experience, as conce rn ing t h i n g s o f w h i c h t hey have 
had experience. I t w o u l d a l toge ther nega t ive t ha t advance 
i n en l igh tenmen t w h i c h characterizes h u m a n progress ion. 
I n short , n o t on ly is the hypothes is w i t h o u t founda t ion 
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i n o u r k n o w l e d g e o f m e n t a l p h e n o m e n a ; b u t acceptance 
o f i t w o u l d necessitate r e j e c t i o n o f a l l such k n o w l e d g e of 
m e n t a l phenomena as we have acqu i red . 

Con t r a r iw i se , f o r the second hypothesis the evidence is 
o v e r w h e l m i n g . T h e m u l t i t u d i n o u s facts c o m m o n l y c i t e d to 
i l l u s t r a t e t h e d o c t r i n e o f associat ion o f ideas, suppor t i t . 
I t is i n h a r m o n y w i t h the genera l t r u t h t h a t f r o m the i g n o ­
rance o f the i n f a n t the ascent is b y s low steps to the k n o w ­

ledge o f the a d u l t . A l l theories a n d a l l methods o f educa­
t i o n t a k e i t f o r g ran ted—are a l i ke based o n the be l i e f t ha t 
t h e m o r e f r e q u e n t l y states o f consciousness are made to 
f o l l o w one ano the r i n a c e r t a i n order , t he s t ronge r becomes 
t h e i r t endency t o suggest one another i n t h a t o rder . The 
s a y i n g s — " Prac t i ce makes p e r f e c t , " a n d " H a b i t is second 
n a t u r e , " r e m i n d us h o w long-es tab l i shed a n d un ive r sa l is 
the c o n v i c t i o n t h a t such a l aw exis ts . E x e m p l i f i c a t i o n o l 
i t is f u r n i s h e d b y the f ac t t h a t m e n w h o , f r o m b e i n g d i f f e ­
r e n t l y c i rcumstanced , have h a d d i f f e r e n t experiences, reach 
d i f f e r e n t general izat ions ; a n d b y the f a c t t h a t a w r o n g 
concep t ion w i l l become as firmly es tabl ished as a r i g h t one, 
i f t he ex t e rna l r e l a t i o n to w h i c h i t answers has been as 
o f t e n repeated. I t is i n h a r m o n y w i t h these a m o n g o ther 
f a m i l i a r t r u t h s ; — t h a t phenomena w h o l l y u n r e l a t e d i n ou r 
experience, we have no tendency to t h i n k o f t o g e t h e r ; t h a t 
where a ce r t a in phenomenon has occu r r ed i n m a n y re la ­
t ions , w e usua l ly i m a g i n e i t as r e c u r r i n g i n t h e r e l a t i o n i n 
w h i c h i t has mos t f r e q u e n t l y o c c u r r e d ; t h a t w h e n w e have 
wi tnessed m a n y recurrences o f a ce r t a in r e l a t i o n we come 
to have a s t r o n g be l i e f i n t h a t r e l a t i o n ; t h a t i f a r e l a t i o n 
has been d a i l y exper ienced t h r o u g h o u t l i f e w i t h scarcely an 
e x c e p t i o n , i t becomes d i f f i c u l t f o r us t o conceive i t as o ther­
w i s e — t o b reak t h e connex ion be tween the states o f con­
sciousness r ep resen t ing i t ; a n d t h a t where a r e l a t i o n has 
been p e r p e t u a l l y repeated i n ou r experience w i t h absolute 
u n i f o r m i t y , we are e n t i r e l y d isabled f r o m conce iv ing the 
nega t ion o f i t . 
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The on ly orders o f psychical sequences n o t obvious ly i n ­
cluded b y th i s general l aw, are those classed as r e f l ex and 
ins t inc t ive—those w h i c h are apparen t ly established before 
any experience has been had . B u t i t is possible tba t , r i g h t l y 
in te rp re ted , the l aw covers these also. T h o u g h re f l ex and 
ins t inc t ive sequences are n o t de t e rmined b y the experiences 
o f the individual o rgan i sm m a n i f e s t i n g t h e m ; ye t the ex­
periences o f the race o f organisms f o r m i n g i t s ancestry may 
have de te rmined t h e m . H e r e d i t a r y t ransmiss ion applies to 
psychica l pecul iar i t ies as w e l l as t o phys ica l peculiar i t ies . 
W h i l e the m o d i f i e d b o d i l y s t ruc tu re p roduced b y new 
habi t s o f l i f e is bequeathed t o f u t u r e generations, the 
m o d i f i e d nervous tendencies p roduced b y such new habi ts 
o f l i f e are also bequea thed ; a n d i f the new habi ts o f l i f e 
become permanent the tendencies become permanent . L e t 
us glance at the fac ts . 

A m o n g the fami l ies o f a c iv i l i zed society, the changes of 
occupat ion and h a b i t f r o m genera t ion to generat ion and the 
i n t e rmar r i age o f fami l ies h a v i n g d i f f e r en t occupations and 
habi ts , g r e a t l y confuse the evidence o f psychical here­
d i t y . B u t i t needs o n l y to contras t na t iona l characters 
to see tha t men ta l pecul iar i t ies caused b y hab i t become here­
d i t a r y . W e k n o w t h a t there are w a r l i k e , peaceful , nomadic, 
m a r i t i m e , h u n t i n g , commerc ia l , races—races tha t are inde­
pendent or slavish, act ive or s l o t h f u l ; we k n o w tha t many 
o f these, i f n o t a l l , have a c o m m o n o r i g i n ; and hence i t is 
inferable t h a t these variet ies o f d ispos i t ion , w h i c h have 
evident re la t ions t o modes o f l i f e , have been gradual ly 
produced i n the course o f generat ions . The tendencies to 
ce r ta in combina t ions o f psychica l changes have become 
organic . I n domest ica ted animals para l le l facts 
are f a m i l i a r . N o t o n l y the f o r m s a n d cons t i tu t ions , b u t the 
disposi t ions a n d ins t inc t s o f horses, oxen , sheep, p igs , fowls , 
have become d i f f e r en t f r o m those o f t h e i r w i l d k i n d r e d . 
Tbe var ious breeds o f dogs e x h i b i t numerous varieties 
o f menta 1 character and f a c u l t y pe rmanen t ly established 
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b y mode o f l i f e ; a n d t b e i r several tendencies are spontane­
ous ly man i f e s t ed . A y o u n g p o i n t e r w i l l p o i n t a t a covey 
t b e first t i m e be is t a k e n a f i e l d . A r e t r i eve r b r o u g b t u p 
abroad has been r e m a r k e d t o f u l f i l b is d u t y w i t h o u t i n s t r u c ­
t i o n . I n such cases there is e v i d e n t l y a bequea thed t e n ­
dency f o r the psych ica l changes to t a k e place i n a special 
w a y * E v e n f r o m the conduc t o f u n t a m e d creatures 
w e m a y ga ther evidence h a v i n g l i k e i m p l i c a t i o n s . T h e 
b i r d s o f i n h a b i t e d countr ies are f a r more d i f f i c u l t t o ap­
p r o a c h t h a n those o f u n i n h a b i t e d ones. A n d the man i f e s t 
in fe rence is , t h a t c o n t i n u e d experience o f h u m a n e n m i t y 
has w r o u g h t o rgan ic changes i n them—has m o d i f i e d t h e i r 
ins t inc t s—has a l te red the connexions a m o n g t h e i r psych ica l 

states . f 
O f the t w o hypotheses, t hen , the first is s u p p o r t e d b y no 

pos i t ive evidence whatever , w h i l e the second is suppo r t ed 
b y such pos i t ive evidence as we have. T h a t the i nne r co-

* Had Mr. Darwin's Origin of Species been published before I wrote 
this paragraph, I should, no doubt, have so qualified my words as to re­
cognize "selection," natural or artificial, as a factor. Being written, how­
ever, I prefer to let the passage remain with nothing beyond verbal changes, 
and to make the needful qualification in a note. I do this partly to avoid 
an inconvenient complication of the statement. But my chief reason is 
that, while holding survival of the fittest to be always a co-operating cause, 
I believe that in cases like these i t is not the chief cause. The reasons for 
this belief are given in the Principles of Biology, § 166. 

+ I was somewhat surprised when a very competent critic called in ques­
tion this modification of instincts in birds; and failing to remember 
on what authority I had alleged the fact (which I supposed to be well 
known) I was unable to justify myself. An American friend, who was 
present, has since been so good as to forward me a verification, in the form 
of an incidental remark contained in a letter from Captain William 
Reynolds, of the United States Navy. This letter (the original is before 
me) is written from Brook's Island, described by Captain Reynolds 
as a " l i t t l e midge of sand in the midst of the wide Pacific." After 
giving other particulars of this uninhabited island, he says :—"The birds 
won't get out of the way of our people when we land, but show fight and 
have to be kept off with sticks. During this melee, the tropic birds lose 
their tail feathers, which are plucked from them, as you would pull a blade 
of grass, while walking over a field." 
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hesions o f psychica l states are p re -ad jus ted t o the outer 
persistences of the re la t ions symbol ized , is a supposi t ion 
w h i c h , i f t aken l i t e r a l l y , involves absurdi t ies so grea t that 
none n o w make i t i n respect o f any cohesions save the con­
gen i ta l . T h a t i t is the t r u e suppos i t ion i n so f a r as this 
l i m i t e d range o f cases is concerned, no evidence can be 
g i v e n ; since on ly to one present at the c rea t ion o f an 
o rgan i sm is knowledge o f p re -ad jus tmen t possible. So far 
as t h e facts are accessible, the suppos i t ion is w h o l l y at 
variance w i t h t h e m ; and i t is en te r ta ined o n l y where i t 
cannot be b r o u g h t face to face w i t h the facts . On 
the o ther hand , the suppos i t ion t ha t the inne r cohesions are 
ad jus ted t o the outer persistences b y accumulated ex­
perience o f those outer persistences, is i n ha rmony w i t h a l l 
our ac tual k n o w l e d g e o f m e n t a l phenomena. T h o u g h i n 
so f a r as r e f l ex actions a n d i n s t i nc t s are concerned, the 
experience-hypothesis seems i n s u f l i c i e n t ; yet , i t s seeming 
insuf f ic iency occurs o n l y where the evidence is beyond our 
reach. N a y , even here, such f e w facts as we can get po in t 
to the conclus ion tha t au tomat ic psych ica l connexions result 
f r o m the r e g i s t r a t i o n o f experiences cont inued fo r number­
less generat ions . 

I n b r ie f , the case stands t h u s : — I t is agreed t ha t a l l psychi­
cal re la t ions save the absolute ly indissoluble are determined 
b y experiences. T h e i r var ious s t rengths are admi t ted , other 
t h i n g s equal , t o be p ropor t iona te t o the m u l t i p l i c a t i o n of ex­
periences. I t is an unavoidable co ro l l a ry t h a t an i n f i n i t y of 
experiences w i l l p roduce a psych ica l r e l a t i on tha t is i n ­
dissoluble . T h o u g h such i n f i n i t y o f experiences cannot be 
received b y a s ingle i n d i v i d u a l , y e t i t m a y be received b y 
the succession o f i nd iv idua l s f o r m i n g a race. A n d i f there is 
a t ransmiss ion o f i nduced tendencies i n the nervous system, 
i t is i n fe rab le t h a t a l l psych ica l re la t ions whatever , f r o m the 
necessary to the f o r t u i t o u s , r e su l t f r o m the experiences of 
the co r respond ing ex te rna l r e l a t i o n s ; a n d are so b r o u g h t 
in to ha rmony w i t h t h e m . 
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H e n c e the g r o w t h o f i n t e l l i gence a t l a r g e depends o n the 
,aw, t h a t w h e n any t w o psych ica l states occur i n i m m e d i a t e 
succession, a n e f fec t is p r o d u c e d such t h a t i f t he first sub­
sequent ly recurs there is a ce r t a in t endency f o r the second 
to f o l l o w i t . 

§ 190. By this law, if it is the true one, must be interpret-
able a l l t h e phenomena, f r o m t h e i r lowes t t o t h e i r h ighes t 
grades . L e t us first observe h o w f a r the l e a d i n g deduct ions 
agree w i t h the l e a d i n g facts . 

A man i f e s t co ro l l a ry f r o m t h e l a w is t h a t the psychica l 
re la t ions i n any o r g a n i s m , w i l l co r respond best t o those 
p h y s i c a l r e la t ions i t comes mos t i n contac t w i t h . T h e 
e n v i r o n m e n t i n genera l is i n f i n i t e . The e n v i r o n m e n t o f 
each o rde r o f creature is p r a c t i c a l l y more o r less l i m i t e d . 
A n d each order o f crea ture has an e n v i r o n m e n t w h i c h , 
besides b e i n g H m i t e d , is p r a c t i c a l l y m o r e o r less special . 
T h e l a w i m p l i e s , t h e n , t h a t the p sych i ca l re la t ions d i sp layed 
b y each o r d e r o f creature , w i l l be those w h i c h recur t h e 
of tenest w i t h i n the r ange o f i t s experience. A n d we k n o w 
the f a c t t o be t h a t t h e y are so. 

C o n t e m p l a t i n g t h e a n i m a l k i n g d o m at la rge , the first p sy ­
ch ica l r e la t ions es tabl ished o u g h t t o be those a n s w e r i n g to 
the mos t p r e v a l e n t e n v i r o n i n g re la t ions o f the s imples t k i n d . 
Such are j u s t w h a t w e find. T h e s ta t ionary p o l y p e w i t h ou t ­
s t r e t ched tentacles, cont rac ts o n b e i n g touched . N o w a 
creature t h a t is n o t i t s e l f m o v i n g can be t o u c h e d o n l y b y 
someth ing i n m o t i o n . A n d t h i s un ive r sa l r e l a t i o n be tween 
co l l i s i on a n d some m o v i n g body , is one o f the first t o be r e ­
sponded t o . W h e n a shadow pass ing across a r u d i m e n t a r y 
eye i s f o l l o w e d b y a m o v e m e n t i n t h e creature possessing 
t h a t eye, t h e i n t e r n a l r e l a t i o n be tween the impre s s ion a n d 
t h e m o t i o n corresponds w i t h t h e r e l a t i o n be tween a pass ing 
o p a c i t y a n d a pass ing s o l i d i t y i n the e n v i r o n m e n t ; a n d th i s 
is one o f the mos t genera l re la t ions . V a r i o u s analogous 

cases w i l l suggest themselves. 
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I n the progress o f l i f e a t la rge , as i n the progress o f the 
ind iv idua l , the ad jus tment o f inner tendencies t o outer per­
sistences, mus t b e g i n w i t h the s imple and advance to the 
c o m p l e x ; seeing t ha t b o t h w i t h i n and w i t h o u t , complex re­
lat ions, b e i n g made u p o f s imple ones, cannot be established 
before s imple ones have been established. A f t e r experience 
o f some persis tent r e l a t i on A to B i n the env i ronment , has 
generated a pers is tent r e l a t i on be tween the answer ing psy­
ch ica l states a and b; and a f t e r some o ther persistent outer 
r e l a t ion 0 to D , has s i m i l a r l y generated a persis tent inner 
r e l a t ion c to d; t hen , i f i n the env i ronmen t there exists any 
r e l a t i on be tween the re la t ions A to B and C to D , i t becomes 
possible f o r repeated experiences to generate i n the organism 
a r e l a t i on be tween a to & and c to d. B u t i t is mani fes t ly 
impossible f o r t h i s to be done u n t i l the relat ions a to b and 
c to d have been themselves generated. Th i s deduct ion, too, 
we see to be i n complete c o n f o r m i t y w i t h the facts, b o t h o f 
i n d i v i d u a l evo lu t ion and o f general evo lu t ion . 

F u r t h e r , i t mus t f o l l o w t h a t the o n l y t h i n g requ i red fo r 
the establ ishment o f a new i n t e r n a l r e l a t ion answering to a 
new ex te rna l one, is , t ha t the o rgan i sm shall be suff ic ient ly 
developed t o cognize the t w o te rms o f the new re la t ion, and 
t h a t b e i n g thus developed, i t shal l be placed i n circumstances 
w h i c h present the new r e l a t i on . H e r e also, there is har­
m o n y be tween the a priori inference a n d the inference f r o m 
observat ion. I n our domest ic animals there are constantly 
f o r m e d new psychica l re la t ions a n s w e r i n g to such new phy ­
sical re la t ions as have t e rms su f f i c i en t l y s imple to be per­
ceived. A n d i n human c i v i l i z a t i o n w e see the t r u t h 
i l l u s t r a t e d i n the progress t o w i d e r a n d w i d e r general­
izations. 

B u t the v a l i d i t y o f these several corollaries w i l l become 
more apparent as we proceed. L e t us n o w pass on to con­
templa te the g r o w t h o f I n t e l l i g e n c e under i t s leading 
aspects. 



C H A P T E R T V 

R E F L E X A C T I O N . 

§ 191. Under its simplest form, Reflex Action is the 
sequence o f a s ingle c o n t r a c t i o n u p o n a s ingle i r r i t a t i o n . 
A vague man i f e s t a t i on o f t h i s sequence m a r k s the d a w n o f 
sensi t ive l i f e ; and , indeed , i t is c h i e f l y because t h e y s h r i n k 
o n b e i n g touched , t h a t m a n y o f the s imp le r animals are 
r ecogn ized as l i v i n g . 

B u t t h o u g h i n the movements o f Zoophy tes i t is f o r e ­
shadowed, R e f l e x ac t i on p rope r is e x h i b i t e d o n l y w h e n 
w e ascend t o creatures i n w h i c h there ex i s t nerves 
a n d muscles. I n such creatures, the response is effected 
n o t t h r o u g h the agency o f the one u n i f o r m tissue cons t i ­
t u t i n g the b o d y , w h i c h is a t once i r r i t a b l e and cont rac t i l e ; 
b u t t h e i r r i t a b i l i t y is conf ined t o one specialized s t ruc­
t u r e , w h i l e the c o n t r a c t i l i t y is conf ined t o another special­
i z e d s t r u c t u r e ; a n d the t w o s t ruc tu res are p laced i n such 
r e l a t i o n t h a t i r r i t a t i o n o f the one is f o l l o w e d b y con t r ac t i on 
o f t h e o ther . Some impre s s ion is made o n the pe r iphe ra l 
t e r m i n a t i o n o f a n e r v e ; the molecu la r m o t i o n i t sets up is 
p ropaga ted a l o n g the nerve u n t i l i t reaches a g a n g l i o n ; the 
l a rge q u a n t i t y o f molecu la r m o t i o n there disengaged, dis­
charges i t s e l f a l o n g another nerve p roceed ing f r o m the 
g a n g l i o n t o a m u s c l e ; a n d thus the s t imu lus ca r r ied 
t h r o u g h an a f fe ren t nerve to some libero-motor centre , is 
thence reflected i n m u l t i p l i e d a m o u n t t h r o u g h an efferent 

nerve t o the con t r ac t i l e agent . 
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I n th i s s implest f o r m o f psychica l ac t ion we see a s ingle 
i n t e r n a l r e l a t i on ad jus ted to a s ingle ex te rna l r e l a t ion . 
A n y one o f the suckers on the a r m o f a cu t t l e - f i sh tha t has 
been separated f r o m the body , w i l l , under the inf luence o l 
i ts o w n independent g a n g l i o n , a t t ach i t s e l f t o a substance 
placed i n contact w i t h i t — t h e established r e l a t i o n between 
the t ac tua l a n d muscular changes i n the sucker and i ts 
gang l ion , is para l le l to the u n i f o r m re la t ion be tween resist­
ance and extension i n i t s e n v i r o n m e n t — t h e inne r cohesion 
o f psychical states is as pers is tent as is the outer re la t ion 
between a t t r i bu t e s . A n d i f we remember t ha t i n the 
actions o f the cu t t l e - f i sh t h i s inner r e l a t ion is perpetual ly 
b e i n g repeated i n response to the outer re la t ion , we see how 
the organiza t ion o f i t i n the species answers to the i n f in i tude 
o f experiences received b y the species. 

§ 192. Reflex action being tbe lowest form of psychical 
l i f e , is, b y i m p l i c a t i o n , mos t nea r ly re la ted to phys ica l l i f e : 
i n i t we see the i n c i p i e n t d i f f e r e n t i a t i o n o f the t w o . This 
t r u t h may be discerned f r o m several poin ts o f v iew. 

I t was shown t h a t the con t rac t ion w h i c h occurs i n a 
po lype w h e n touched, or o therwise s t imula ted , p robably 
results f r o m the increased v i t a l change w h i c h the s t imulus 
produces i n the d i s t u r b e d tissues (§ 140) ; and t h o u g h one of 
these re f lex actions, as o f a cephalopod's sucker, is effected 
i n a more de f in i t e a n d more compl ica ted way, ye t i t docs 
no t so f a r d i f f e r as to be removable f r o m the class o f p h y ­
sical act ions. M o s t l y , i t w o u l d be considered as a misuse of 
words to ca l l i t psych ica l . So t ha t w h i l e as be long ing to the 
order o f v i t a l changes w h i c h , i n t h e i r h i g h e r complicat ions, 
we d i g n i f y as p sych ica l , i t m a y be convenient t o classify i t 
as p s y c h i c a l ; ye t i t m u s t be a d m i t t e d t h a t i n pos i t i on i t is 
t r ans i t iona l . A g a i n , i n we l l -o rgan ized creatures, 
the physical l i f e is i t s e l f r egu la t ed b y r e f l ex act ions. Those 
r h y t h m i c a l movements o f the a l imen ta ry canal w h i c h fo l l ow 
tbe i n t r o d u c t i o n o f f o o d , are o f r e f l ex o r i g i n ; as are also 
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chose processes b y w h i c h , unde r t h e same s t imu lus , t he 
d iges t ive fluids are p repa red a n d p o u r e d ou t . T h e var ious 
v iscera , t oo , p e r f o r m i n g each i t s separate f u n c t i o n , m u s t 
have t h e i r r e l a t ive ac t iv i t i e s a d j u s t e d ; a n d the due b a l ­
a n c i n g o f t h e m is e f fec ted b y r e f l e x ac t ion . I t is h e l d t h a t 
t h e changes i n the state o f each viscus are impressed o n the 
nerves p roceed ing t o g a n g l i a i n the sympa the t i c , whence 
t h e y are re f l ec ted t o t h e o ther v i s c e r a ; so t h a t , f o r instance, 

w h e n the s tomach has been filled, the s t imu lus i t d i f fuses 
t h r o u g h t h i s channel t o t h e hear t and l u n g s , causes t h e m to 
send i t a n increased q u a n t i t y o f aerated b l o o d . I n 
y e t ano ther respect m a y we see a close a l l iance be tween the 
phys i ca l l i f e a n d th i s nascent psych ica l l i f e . A s was s h o w n 
i n a f o r e g o i n g chapter , t he psychica l l i f e is b r o a d l y d i s t i n ­
gu i shed f r o m t h e phys i ca l l i f e b y the p e c u l i a r i t y t h a t i t s 
changes, ins tead o f b e i n g s imul taneous a n d successive, are 
successive o n l y ; b u t , as was also shown, t h i s p e c u l i a r i t y 
makes i t s appearance g r a d u a l l y , a n d becomes m a r k e d o n l y 
w h e n the psych ica l l i f e becomes h i g h . N o w the r e f l e x 
act ions i n w h i c h the nascent psych ica l l i f e is seen, are 
n e a r l y as m u c h character ized b y s i m u l t a n e i t y as are the 
p u r e l y phys i ca l ac t ions . A grea t n u m b e r o f these s imples t 
ne rvous changes g o o n qu i t e i ndependen t ly i n the same 
o r g a n i s m at the same m o m e n t . Once more , the 
p r o x i m i t y o f these r e f l e x act ions to the phys ica l l i f e is i m ­
p l i e d b y t h e i r unconsciousness. N o t o n l y i n c o - o r d i n a t i n g 
t h e v iscera l processes, b u t also i n c o - o r d i n a t i n g the p r o ­
cesses o f pe r cep t i on , there cons t an t ly go o n r e f l e x act ions 

o f w h i c h we have no i m m e d i a t e k n o w l e d g e ; as those b y 
w h i c h the focus o f each eye is ad ju s t ed to distances a n d the 
closure o f the i r i s adap ted t o the q u a n t i t y o f l i g h t . O the r 
r e f l e x act ions o f w h i c h we can t a k e d i r ec t cognizance—as 
t h a t o f b r e a t h i n g — c a n go o n w i t h o u t ou r t h i n k i n g o f t h e m . 
A n d o thers w h i c h are c o m m o n l y accompanied b y loca l sen­

sat ion—as w h e n t h e f o o t is w i t h d r a w n f r o m someth ing 

w h i c h t i c k l e s i t — a r e f o u n d to be mos t energet ica l ly per* 
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f o r m e d w h e n , f r o m some sp ina l lesion, loca l sensation has 
been abol ished. R e m e m b e r i n g h o w near ly unconscious our 
o w n locomot ive actions become w h e n we are absorbed i n 
t hough t , i t is in fe rab le t h a t i n creatures whose re f lex loco­
mo t ive actions are ccngen i t a l l y perfec t , t hey are qu i te u n ­
conscious. The r a p i d a l te rnat ions o f a centipede's l e g or a 
fly's w i n g , are p r o b a b l y as au tomat ic as are those o f a 
steam-engine p i s t o n ; and m a y be co-ordinated a f t e r a gene­
r a l l y analogous manner . Ju s t as, i n a steam-engine, the 
a r r i v a l o f the p i s t o n at a ce r t a in p o i n t is necessarily accom­
panied b y the open ing o f a valve se rv ing to a d m i t the steam 
w h i c h w i l l d r i ve the p i s t o n i n the reverse d i r e c t i o n ; so, i n 
one o f these r h y t h m i c a l l y - m o v i n g organs, the performance 
o f each m o t i o n ends i n b r i n g i n g the o rgan to a posi t ion i n 
w h i c h the s t imulus to an opposi te m o t i o n acts upon i t . 

B u t t h o u g h , f r o m a l l po in t s o f v i ew , Ref lex act ion is seen 
to be a species o f change v e r y l i t t l e removed f r o m the 
phys ica l changes c o n s t i t u t i n g vegeta t ive l i f e ; ye t even i n 
i t we m a y discern a f u l f i l m e n t o f the p r i m o r d i a l condit ions 
to consciousness. I n the lowest conceivable type o f con­
sciousness—that p roduced b y the a l te rna t ion o f t w o states 
—the re are i n v o l v e d the re la t ions c o n s t i t u t i n g the fo rms of 
a l l t h o u g h t . A n d such an a l t e rna t ion o f t w o states is j u s t 
t h a t w h i c h occurs i n the g a n g l i o n connected w i t h one o f 
these r h y t h m i c a l l y - m o v i n g organs. 

§ 193. From that lowest kind of Reflex action in which a 
s ingle impress ion produces a s ingle con t rac t ion , the ascent 
is t o compl ica t ions i n the s t i m u l i a n d i n the acts resu l t ing 
f r o m t h e m . There is no precise d i s t i n c t i o n between a single 
con t rac t ion a n d a c o m b i n a t i o n o f cont rac t ions . F r o m the 
exc i t a t ion o f dispersed muscular fibres t o the exc i t a t ion of 
fibres aggrega ted i n t o de f in i t e bundles , t h e t r ans i t i on is 
in sens ib le ; a n d there is s i m i l a r l y a g r a d u a l passage f r o m 
smgle cont rac t ions to combina t ions o f con t rac t ions . Hence, 
under the head o f Ref l ex ac t ion there are classed numerous 
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oases i n w h i c h a who le g r o u p o f muscu la r mo t ions resul ts 
f r o m one impress ion . T h e decapi ta ted f r o g w h i c h leaps 
w h e n one o f i t s fee t is i r r i t a t e d , supplies an i l l u s t r a t i o n . T o 
examine t h e var ie t ies a n d complex i t i e s o f Re f l ex ac t ion , is 
the t a sk o f t h e p h y s i o l o g i s t r a the r t h a n o f the psycho log i s t . 
H e r e i t concerns us m e r e l y t o note t h e b e a r i n g o f the phe­
nomena o n the genera l a r g u m e n t . 

W e have t o observe t h a t these s imples t o f psychica l 
changes cor respond t o e x t e r n a l re la t ions w h i c h are o n l y 

one degree more special ized t h a n t h e re la t ions t o w h i c h 
phys i ca l changes correspond. W h i l e t h e processes o f the 
p u r e l y vege ta t ive l i f e are i n a d j u s t m e n t w i t h those mos t 
gene ra l r e la t ions be tween n u t r i m e n t , o x y g e n , t empera tu re , 
m o i s t u r e , l i g h t , w h i c h pervade t h e e n v i r o n m e n t a t l a rge ; 
these lowes t processes o f t h e a n i m a l l i f e are i n a d j u s t m e n t 
w i t h the mos t genera l r e l a t ions o f the s o l i d bodies con­
t a i n e d i n t h e e n v i r o n m e n t : as those be tween t a n g i b i l i t y 
a n d s o l i d i t y , m o t i o n a n d l i f e . 

F u r t h e r , i t is t o be n o t i c e d t h a t i n c o n f o r m i t y w i t h the 
gene ra l l aw o f i n t e l l i g e n c e , w e have, i n one o f these r e f l e x 
ac t ions , an es tabl i shed connex ion be tween t w o psychica l 
states a n s w e r i n g t o an establ ished connex ion be tween t w o 
e x t e r n a l phenomena . N o t t h a t t h e i n n e r t endency is 
e x a c t l y p r o p o r t i o n e d to the ou te r pers is tency. I n m a n y 
cases i t i s absolute i n the o r g a n i s m t h o u g h b y no means 
absolute i n t h e e n v i r o n m e n t . A n d t h i s is j u s t w h a t is t o 
be l o o k e d f o r a m o n g these mani fes ta t ions o f nascent i n ­
te l l igence ; since the a d j u s t m e n t o f the i nne r tendencies to 
the ou te r persis tencies, b e i n g t h e l a w o f i n t e l l i gence i n the 
abs t rac t , cannot be f u l f i l l e d where the i n t e l l i gence is i n ­
c i p i e n t . 

L a s t l y may be named the f ac t , t h a t these ind i s so lub ly -
connec ted psych ica l states ex i s t whe re there are pe rpe tua l l y -
repea ted experiences o f the e x t e r n a l re la t ions t o w h i c h they 
answer. 
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§ 194. Not using the word as the vulgar do, to designate 
a l l o the r k i n d s o f in te l l igence t han the human, b u t res t r ic t ­
i n g i t t o i t s proper s ign i f i ca t ion , I n s t i n c t may be described 
as—compound ref lex ac t ion . I say described ra ther then 
def ined, since no clear l ine of demarka t ion can be d rawn 
between i t and s imple ref lex ac t ion . A s r emarked i n the 
las t section, the dirigo-motor processes w h i c h ref lex actions 
show us, pass b y degrees f r o m the s imple to the complex ; 
and a cursory inspect ion o f the facts shows us tha t the 
recipio-motor processes do tbe l i k e . Nevertheless we may 
conven ien t ly d i s t i ngu i sh , as a h i g h e r order o f these auto­
mat i c nervous ad jus tments , those i n w h i c h complex s t imul i 
produce complex movements . 

T h a t the p r o p r i e t y o f thus m a r k i n g o f f I n s t i n c t f r o m 
p r i m i t i v e re f lex ac t ion may be c lea r ly seen, le t us take 
examples. " A fly-catcher," says D r . Carpenter , " immed i ­
a te ly a f t e r i t s e x i t f r o m the egg, has been k n o w n to peck at 
and capture an insec t—an ac t ion w h i c h requires a very 
exact apprec ia t ion o f distance, as w e l l as a power o f pre­
cisely r e g u l a t i n g the muscular movements i n accordance 
w i t h i t . " N o w this ac t ion , w h i c h is p r o v e d b y the c i r cum­
stances to be pu re ly automat ic , impl ies the combina t ion of 
many s t i m u l i . The exc i t a t i on o f cer ta in r e t i n a l nerve-fibres 
mus t be one—an exc i t a t ion w h i c h is i t s e l f a somewhat special 
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c o m b i n a t i o n o f exc i t a t ions . A n o t b e r componen t i n tbe gene­
r a l s t i m u l u s m u s t be t b a t p r o c e e d i n g f r o m t b e muscles b y 
w h i c h t h e eyes are d i r ec t ed . A n d y e t another componen t 
m u s t be t h a t p r o c e e d i n g f r o m t h e muscles w h i c h a l t e r the 
f o c a l a d j u s t m e n t s o f t h e eyes. W i t h o u t impress ions p r o ­
ceed ing f r o m b o t h these sets o f muscles , i t w o u l d be i m ­
possible f o r t h e head t o be g u i d e d i n the r i g h t d i r e c t i o n , o r 
f o r t h e beak t o be closed a t t h e r i g h t m o m e n t . T h u s the 
a c t i o n i m p l i e s impress ions o n r e t i n a l nerves , impress ions 
o n nerves p r o c e e d i n g f r o m muscles w h i c h move the eyes, 
a n d impress ions o n nerves p r o c e e d i n g f r o m muscles w h i c h 
a d j u s t t h e i r lenses—impl ies t h a t a l l these nerves are exc i t ed 
s i m u l t a n e o u s l y i n special ways a n d degrees ; a n d t h a t the 
c o m p l e x c o - o r d i n a t i o n o f muscu l a r con t rac t ions b y w h i c h 
t h e fly is caugh t , is t he resu l t o f t h i s c o m p l e x c o - o r d i n a t i o n 
o f s t i m u l i . O f such co -o rd ina t ed acts a u t o m a t i ­
ca l ly r e s u l t i n g f r o m co -o rd ina ted s t i m u l i , we have m a n y 
i l l u s t r a t i o n s i n ourselves. T h o u g h o r i g i n a t i n g i n v o l i t i o n , 
o u r o r d i n a r y movemen t s are p e r f o r m e d i n a mode j u s t l i k e 
t h a t descr ibed . W h e n p u t t i n g o u t the h a n d to grasp an 
o b j e c t before us, we are unconscious o f t h e p a r t i c u l a r 
muscu la r a d j u s t m e n t s made. W e see the objec t , a n d i n 
response t o t h e w i s h f o r i t t he a r m is m o v e d i n a fit 
w a y . B u t were any o f the var ious nervous s t i m u l i i n ­
v o l v e d i n the pe rcep t ion absent, t he a r m w o u l d n o t be 
g u i d e d a r i g h t . T h a t is t o say, the special muscu la r co-or­
d i n a t i o n is due t o the special c o - o r d i n a t i o n o f sensations 
rece ived f r o m the eye a n d i t s ad junc t s : v o l i t i o n b e i n g con­
cerned m e r e l y i n s e t t i n g t h e process g o i n g . One o f tbese 
ac t ions o f ou r o w n d i f f e r s f r o m t h a t o f the newly -ha tched 
f l y - c a t c h e r m a i n l y i n t h i s , t h a t whereas, i u ourselves, the 
impress ions a n d mot ions , b e i n g a lmos t i n f i n i t e l y va r i ed and 
severa l ly repeated w i t h compara t ive i n f r e q u e n c y , are n o t 
c o n g e n i t a l l y co -o rd ina ted b u t are co -o rd ina t ed i n the course 
o f o u r first y e a r s ; i n the fly-catcher, descended f r o m a race 
i n w h i c h a special c o m b i n a t i o n is p e r p e t u a l l y repeated b y 
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every i n d i v i d u a l t h r o u g h o u t l i f e , th i s c o m b i n a t i o n is ready-

organized. 
So tha t whi le i n the p r i m i t i v e fo rms o f re f lex act ion a 

single impress ion »s f o l l o w e d b y a single c o n t r a c t i o n ; whi le 
i n the more developed fo rms o f re f lex ac t ion a s ingle i m ­
pression is f o l l o w e d b y a combina t ion o f cont rac t ions ; i n 
this w h i c h we d i s t i ngu i sh as I n s t i n c t , a combina t ion o f i m ­
pressions is f o l l o w e d by a combina t ion o f cont rac t ions ; and 
the h ighe r the I n s t i n c t the more complex are botb the 
d i rec t ive and execut ive co-ordinat ions. C a r r y i n g w i t h us 
this conception, l e t us now contemplate the facts i n con­
nexion w i t h the general laws we are t r a c i n g out . 

§ 195. Instinct is obviously further removed from purely 
physical l i f e t h a n is s imple ref lex ac t ion. W h i l e simple 
ref lex ac t ion is common to the in t e rna l visceral processes 
and to the processes o f ex te rna l ad jus tment , I n s t i n c t is no t . 
There are no ins t inc ts displayed b y tbe k idneys , the lungs , 
the l i v e r : they occur on ly among the actions o f tha t nervo-
muscular apparatus w h i c h is the agent o f psychical l i f e . 

A g a i n , the co-ord ina t ion o f many s t i m u l i i n t o one s t i ­
mulus is , so fa r as i t goes, a r educ t ion o f d i f fused s imu l ­
taneous changes i n t o concentra ted serial changes. W h e t h e r 
the combined nervous acts w h i c h t ake place when the fly­
catcher seizes an insect, are regarded as a series passing 
t h r o u g h i t s centre o f co -ord ina t ion i n r a p i d succession, or as 
consolidated i n t o t w o successive states o f i t s centre o f co­
o rd ina t ion , i t is equal ly clear t h a t the changes g o i n g on i n 
i t s centre o f co-ord ina t ion have a m u c h more decided l inear 
arrangement t h a n have the changes g o i n g on i n the 
scattered gang l ia o f a centipede. 

I n i t s h ighe r fo rms , I n s t i n c t is p r o b a b l y accompanied by 
a r u d i m e n t a r y consciousness. There cannot be co-ord ina t ion 
of many s t i m u l i w i t h o u t some g a n g l i o n t h r o u g h w h i c h they 
are a l l b r o u g h t i n t o r e l a t ion . I n the process o f b r i n g i n g 
t h e m i n t o re la t ion , t h i s g a n g l i o n m u s t be subject t o the 



INSTINCT. 435 

mf luence o f each—mus t u n d e r g o m a n y changes. A n d the 
q u i c k succession o f changes i n a g a n g l i o n , i m p l y i n g as i t 
does p e r p e t u a l exper iences o f di f ferences a n d likenesses, 
cons t i t u t e s t h e r a w ma te r i a l o f consciousness. T h e i m p l i c a ­
t i o n i s t h a t as f a s t as I n s t i n c t is developed, some k i n d o f 
consciousness becomes nascent . 

F u r t h e r , t h e i n s t i n c t i v e act ions are more r e m o v e d f r o m 
the ac t ions o f s imple b o d i l y l i f e i n t h i s , t h a t t h e y answer to 

e x t e r n a l phenomena w h i c h are m o r e c o m p l e x a n d more 
special . W h i l e t h e p u r e l y p h y s i c a l processes g o i n g o n 
t h r o u g h o u t t h e o r g a n i s m respond t o those m o s t general 
r e la t ions c o m m o n to the e n v i r o n m e n t as a w h o l e ; w h i l e t h e 
s imp le r e f l e x act ions r e spond t o some o f the genera l re la t ions 
c o m m o n t o t h e i n d i v i d u a l objects i t c o n t a i n s ; these c o m ­
p o u n d r e f l e x act ions w h i c h w e class as i n s t i n c t s , r e spond t o 
those m o r e i n v o l v e d re l a t ions w h i c h character ize ce r t a in 
orders o f objec ts a n d act ions as d i s t i n g u i s h e d f r o m o thers . 

Greater d i f f e r e n t i a t i o n o f t h e psych ica l l i f e f r o m the p h y ­
sical l i f e is t h u s s h o w n i n several w a y s — i n t h e g r o w i n g 
d i s t i n c t i o n b e t w e e n the a c t i o n o f t h e vege ta t ive a n d a n i m a l 
s y s t e m s ; i n t h e inc reas ing se r i a l i t y o f the changes i n t h e 
a n i m a l s y s t e m ; i n the consequent rise o f i n c i p i e n t con­
sciousness ; a n d i n t h e h i g h e r spec ia l i ty o f the ou te r re la t ions 
t o w h i c h i n n e r re la t ions are a d j u s t e d : w h i c h las t is i ndeed 
the essence o f the advance, t o w h i c h the others are necessary 
accompaniments . 

§ 196. We are now prepared to inquire how, by ac­
c u m u l a t e d experiences, c o m p o u n d r e f l e x ac t ions m a y be 

developed ou t o f s imp le ones. 
L e t us b e g i n w i t h some l o w aqua t ic c rea ture possessing 

r u d i m e n t a r y eyes. Sens i t ive as such eyes are o n l y tc 
m a r k e d changes i n t h e q u a n t i t y o f l i g h t , they can be affected 
b y opaque bodies m o v i n g i n t h e s u r r o u n d i n g wa te r , only 
w h e n such bodies approach close t o t h e m . B u t bodies 
c a r r i e d b y t h e i r m o t i o n v e r y near to the o rgan i sm, w i l l , by 
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the i r f u r t h e r m o t i o n , be b r o u g h t i n contact w i t h i t . The 
cases i n w h i c h an ex te rna l objec t passes b y almost at a t an ­
gen t to t h a t p a r t o f the o rgan i sm where the r u d i m e n t a r y eye 
is placed, so as near ly to t o u c h the surface b u t n o t qui to , 
mus t be except ional . I n i t s earliest f o rms s igh t is , as before 
said, l i t t l e more t h a n an t i c ipa to ry t o u c h (§ 142) : v isual 
impressions are h a b i t u a l l y f o l l o w e d b y t ac tua l ones. B u t 
tac tua l impressions are, i n a l l these creatures, hab i tua l ly 
f o l l o w e d b y contract ions — contract ions w h i c h , as was 
p o i n t e d ou t i n § 140, are p r o b a b l y the necessary effects of 
mechanical ly accelerat ing the v i t a l changes — contractions 
w h i c h , under l i k e s t i m u l i , occur even i n cer ta in plants , and 
are so shown t o be p roduc ib le b y al terat ions i n the processes 
o f p u r e l y phys ica l l i f e . Resul t as t hey may, however, i t is 
beyond quest ion t h a t f r o m t h e zoophytes upwards , t ouch 
and con t rac t ion f o r m an h a b i t u a l sequence; and hence, i n 
creatures whose i n c i p i e n t v i s i o n amounts to l i t t l e more t han 
an t i c ipa to ry t ouch , there cons tan t ly occurs the succession 
— a v i sua l impress ion , a t ac tua l impression, a contrac­
t i o n . N o w the evo lu t i on o f a nervous system is a 
necessary concomi tan t o f t ha t special izat ion w h i c h originates 
the senses. O n the one hand, u n t i l the general sensitiveness 
is i n some degree local ized, the i n t e r n u n c i a l f u n c t i o n o f the 
nervous system cannot ex i s t ; a n d o n the other hand, no such 
local ized sensitiveness can exis t w i t h o u t someth ing i n the 
shape o f nerves. A nascent sense o f s i gh t , therefore , implies 
a nascent nervous c o m m u n i c a t i o n . A n d a long w i t h a nas­
cent nervous c o m m u n i c a t i o n we m a y see the first i l lus t ra t ion 
o f t he g r o w t h o f i n t e l l i gence . I f psychica l states (us ing 
the t e r m i n i t s wides t sense) w h i c h f o l l o w one another t ime 
a f te r t i m e i n a cer ta in order , become every t i m e more closely 
connected i n th i s order , so as eventua l ly to become insepar­
able ; t h e n i t mus t happen t h a t i f , i n the experience o f any 
Species, a v i sua l impress ion , a t a c t u a l impress ion , a n d a con­
t r a c t i o n , are c o n t i n u a l l y repeated i n t h i s succession, the 
Beveral nervous states p roduced w i l l become so consolidated 
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t h a t the f i r s t cannot be caused w i t h o u t the o thers f o l l o w i n g 
— t h e v i s u a l impre s s ion w i l l be i n s t a n t l y succeeded b y a 
nervous e x c i t a t i o n l i k e t h a t w h i c h a t a c t u a l impress ion p r o ­
duces, a n d t h i s w i l l be i n s t a n t l y succeeded b y a con t r ac t i on . 
T h e r e w i l l t hus occur a c o n t r a c t i o n i n a n t i c i p a t i o n o f t o u c h . 

W h a t m u s t r e su l t f r o m a f u r t h e r deve lopment o f v i s i o n ? 
E v i d e n t l y t h e same bodies w i l l be d iscerned at g rea te i 
distances, a n d smal ler bodies w i l l be d iscerned w h e n close 
t o . B o t h o f these m u s t p roduce obscura t ions w h i c h are f a in t 
i n compar i son w i t h t h a t obscu ra t i on p r o d u c e d b y a la rge 
b o d y abou t t o s t r i k e t h e creature 's surface. B u t n o w m a r k 
the accompany ing experience. A f a i n t obscu ra t ion w i l l 
n o t , l i k e a n ex t r eme one, be h a b i t u a l l y f o l l o w e d b y a 
s t r o n g t a c t u a l impress ion a n d a subsequent c o n t r a c t i o n . K 

caused b y a g rea t mass pass ing a t some dis tance, there 
w i l l p r o b a b l y be no c o l l i s i o n — n o t a c t u a l impress ion at a l l . 
I f caused b y a l i t t l e mass w h i c h is v e r y near, the co l l i s ion 
t h a t f o l l o w s w i l l be compara t ive ly s l i g h t — s o s l i g h t as n o t to 
exci te a v i o l e n t con t r ac t i on , b u t o n l y such tens ion i n the 
muscu la r apparatus as is seen i n any creature about t o seize 
u p o n p rey . T h i s i s b y no means an assumpt ion . A m o n g 
animals i n genera l , ourselves i n c l u d e d , a nervous impress ion 
w h i c h , i f s l i g h t , s i m p l y rouses a t t e n t i o n a n d braces u p the 
muscles, causes convuls ive con to r t ions i f intense. I t is there­
f o r e a d e d u c t i o n f r o m a wel l -es tab l i shed l a w o f the n e r v o -
muscu la r sys tem, t h a t a creature possessing th i s somewhat 
i m p r o v e d v i s i o n w i l l , b y a p a r t i a l obscura t ion o f l i g h t , have 
i t s muscles b r o u g h t i n t o a state o f p a r t i a l t ens ion—a state 
f i t t i n g t h e m e i the r f o r t h e seizure o f a s m a l l a n i m a l should 
t h e p a r t i a l obscura t ion be caused b y the i m p e n d i n g col l i s ion 
o f one, o r f o r sudden re t r ea t i n t o a she l l shou ld the obscura­
t i o n be increased b y t h e near approach o f a l a rge r an imal . 
So t h a t even f r o m t h i s s imple advance there arises a some­
w h a t g rea te r spec ia l i ty a n d c o m p l e x i t y i n the i nne r relat ions 
a n s w e r i n g t o ou te r re la t ions . 

I n s t e a d o f a s t a t ionary creature , suppose the creature con-
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t empla ted to be one t b a t hab i t ua l l y moves about i n the 
w a t e r ; and suppose a f u r t h e r development o f the eyes—a 
development cons is t ing i n enlargement o f each re t ina , and 
subdiv i s ion o f i t i n t o separate sensitive agents. I n such a 
creature, the eyes are subject t o pe rpe tua l ly -chang ing i m ­
pressions p roduced b y the objects a m i d w h i c h i t swims. 
These impressions f a l l on d i f f e r en t par t s o f i t s retnias, 
accord ing to the posi t ions o f the objects m a k i n g t h e m . 
La te ra l ly -p l aced bodies e i ther affect one r e t ina on ly , or one 
m u c h more t h a n the other . Bodies above have the i r images 
cast on the lower par t s o f i t s retinae, Bodies below, i f 
v i s ib le at a l l , cast images o n t he i r upper par t s . O f the i m ­
pressions thus made, however , f e w are d i rec t ly fo l lowed b y 
tac tua l impress ions : the creature 's f o r w a r d movement carries 
i t away f r o m the objects m a k i n g t h e m . O n l y when the i m ­
pression made b y a l a te ra l objec t is b o t h ve ry s t rong and 
changes ve ry r a p i d l y — o n l y w h e n i t is the impression p r o ­
duced b y an approach ing l a rge r an imal , w i l l there resul t any 
m o t o r exc i t a t ion . F a i n t a n d s l o w l y - c h a n g i n g la tera l impres­
sions, n o t b e i n g h a b i t u a l l y f o l l o w e d b y tac tua l impressions, 
w i l l n o t affect the act ions. B u t n o w m a r k tha t there 
are cer ta in v isua l impressions w h i c h , t h o u g h no t s t rong, are 
h a b i t u a l l y f o l l o w e d b y t a c t u a l ones o f a par t icu lar k i n d . 
I re fer t o the v i sua l impressions made b y smal l objects i n 
f r o n t . W h e n , d u r i n g the creature 's passage t h r o u g h the 
water , ce r ta in par ts o f i t s t w o retinae are simultaneously 
af fec ted b y impressions o f moderate s t r e n g t h ; i t commonly 
happens t h a t immed ia t e ly a f t e rwards , t he feelers and head 
come i n contact w i t h some th ing se rv ing f o r f o o d . A visual 
impress ion o f a special k i n d , is f o l l o w e d b y a tac tua l i m ­
pression on the prehensi le organs ; and , consequent ly , b y al l 
those muscula r act ions w h i c h the p resen ta t ion o f f o o d to 
t h e m calls f o r t h . T h e o f t e n - r e c u r r i n g succession w i l l be 
t h i s : — S l i g h t e x c i t a t i o n o f a p a r t i c u l a r double g r o u p o f re­
t i n a l ne rves ; exc i t a t i on o f the nerves o f the prehensi le 
organs ; exc i t a t i on o f a special set o f muscles. A n d these 
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th ree p s y c h i c a l states b e i n g h a b i t u a l l y connected , mus t , b y 
r e p e t i t i o n i n countless genera t ions , become so coherent t h a t 
t h e special v i s u a l impres s ion w i l l d i r e c t l y ca l l f o r t h t h e m u s ­
cu la r ac t ions b y w h i c h p r e y is seized. E v e n t u a l l y , t he s i g h t 
o f a s m a l l ob j ec t i n f r o n t w i l l cause the var ious mot ion? 
requ i s i t e f o r the cap ture o f p r e y . 

H e r e , t h e n , w e see h o w one o f the s imple r i n s t inc t s w i l l , 
unde r the r equ i s i t e cond i t ions , be es tabl ished b y a c c u m u ­
la ted experiences. L e t i t be g r a n t e d t h a t the more f r e ­
q u e n t l y psych ica l states occur i n a c e r t a i n order , the 
s t r onge r becomes t h e i r t endency t o cohere i n t h a t o rder , 
u n t i l t h e y at las t become in sepa rab le ; l e t i t be g r a n t e d 
t h a t t h i s t endency is , i n however s l i g h t a degree, i n h e r i t e d , 
so t ha t i f the experiences r e m a i n t h e same each successive 
gene ra t i on bequeaths a somewhat increased t e n d e n c y ; and 
i t f o l l o w s t h a t , i n cases l i k e t h e one descr ibed , the re m u s t 
even tua l ly r e su l t an au toma t i c c o n n e x i o n o f nervous ac t ions , 
co r r e spond ing t o the e x t e r n a l re la t ions p e r p e t u a l l y ex­
per ienced . S i m i l a r l y i f , f r o m some change i n t h e en­
v i r o n m e n t o f any species, i t s member s are f r e q u e n t l y 
b r o u g h t i n contac t w i t h a r e l a t i o n h a v i n g t e r m s a l i t t l e 
more i n v o l v e d ; i f t he o r g a n i z a t i o n o f the species is so f a r 
developed as t o be impress ib le b y these t e r m s i n close suc­
cession ; t h e n , an i n n e r r e l a t i o n c o r r e s p o n d i n g t o t h i s new 
ou te r r e l a t i o n w i l l g r a d u a l l y be f o r m e d , a n d w i l l i n the end 
become organic . A n d so o n i n subsequent stages o f p r o ­

gress. 
T h i s o f course is i n t e n d e d mere ly as a r u d e i n d i c a t i o n of 

the mode i n w h i c h t h e genera l p r i nc ip l e s enunc ia ted e x p l a i n 
the deve lopment o f i n s t i nc t s . T h e l a w o f i n t e l l i gence b e i n g 
t ha t the s t reng ths o f the i n n e r cohesions be tween psych ica l 
states m u s t be p r o p o r t i o n a t e to the persistences o f the 
o u t e r re la t ions s y m b o l i z e d ; a n d the deve lopment o f i n ­
t e l l i gence i n c o n f o r m i t y w i t h t h i s l a w b e i n g , i n a l l cases 
o f w h i c h w e h a v e d i r e c t k n o w l e d g e , secured b y the one 
s imp le p r i n c i p l e t h a t experience o f the ou te r re la t ions p r e -
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duces the inner cohesions and makes the inner cohesiong 
s t rong i n p r o p o r t i o n as the outer relat ions are pers i s ten t ; 
i t was requis i te t o i n q u i r e whe the r the in te l l igence concern­
i n g whose genesis we have no d i rec t knowledge , had p ro­
bab ly a l i k e o r i g i n . A n d reasoning deduc t ive ly f r o m the 
condi t ions o f the case, we conclude t ha t th i s same simple 
p r inc ip l e is suf f ic ient t o account f o r the fac ts—or rather , fo r 
a t ype o f t h e m . T o trace ou t the ac tual development of 
ins t inc ts , i n t h e i r i n f i n i t e var iet ies and complicat ions , must 
ever r ema in i m p o s s i b l e : adequate data are no t t o be had. 
The f o r e g o i n g is t o be t a k e n s i m p l y as an adumbra t ion o f 
the probable mode o f development . 

§ 197. What must be the ulterior results of this mode 
o f development ? A s s u m i n g some such process as tha t 
above suggested to be the one b y w h i c h ins t inc ts i n general 
are e v o l v e d ; le t us deduce the characteristics o f the evolu­
t i o n regarded i n i t s ensemble, and see how fa r they agree 
w i t h the ac tua l character is t ics . 

The progress ion f r o m the l ower to the h igher ins t incts is, 
t h r o u g h o u t , a progress ion towards greater special i ty and 
c o m p l e x i t y o f correspondence. The movement produced 
i n a creature h a v i n g a r u d i m e n t a r y eye, w h e n an opaque ob­
jec t is suddenly passed before t h a t eye, is more general and 
more s imple t han is the movement p roduced i n a creature 
w h i c h grasps the p r e y passing before i t . I n the first case 
the effect is p roduced whatever the re la t ive pos i t ion o f the 
object , p r o v i d i n g the obscura t ion be considerable; i n the 
second case i t is p roduced o n l y w h e n the object is j u s t i n 
f r o n t . T o the outer r e l a t i o n between a m o v i n g opaci ty and 
a l i v i n g so l id body , is n o w added a r e l a t i on o f p o s i t i o n ; 
a n d no t o n l y a r e l a t i on o f p o s i t i o n b u t one o f magn i tude , 
since the effect is n o t the same w h e n a la rge as w h e n a 
smal l b o d y is presented. T h a t is t o say, the external 
phenomenon responded to is a co -o rd ina t ed g r o u p o f a t t r i ­
butes and r e l a t i o n s ; w h i l e i n t e r n a l l y , there is a co-ordi-
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aa ted g r o u p o f changes—not a s ingle impress ion a n d a 
s i ng l e m o t i o n , b u t a t least a pa i r o f impress ions a n d a con­
s iderable c o m p l i c a t i o n o f mo t ions . T h e correspondence is 
a l i k e m o r e c o m p l e x a n d m o r e special . 

N o w , t h a t the e v o l u t i o n o f i n t e l l i g e n c e , i f caused b y the 
m u l t i p l i c a t i o n o f experiences, m u s t f o l l o w t h i s order , is 
demons t rab le a priori. Phenomena become less f r e q u e n t 
i n p r o p o r t i o n as t h e y become more c o m p l e x ; a n d hence, 
the experiences o f t h e m can never be so numerous as are 
t h e experiences o f s imple phenomena . T h e r e l a t i o n be tween 
a pass ing obscura t ion a n d a l i v i n g b o d y , recurs o f t ene r t h a n 
t h e r e l a t i o n be tween a ce r t a in degree o f obscura t ion a n d 
danger , o r t h a n the r e l a t i o n be tween a ce r t a in o ther degree 
o f obscura t ion a n d f o o d . A g a i n , each o f these re la t ions is 
m o r e gene ra l t h a n the r e l a t i o n be tween a p a r t i c u l a r size a n d 
f o r m o f v i sua l impress ion a n d an objec t o f a p a r t i c u l a r class. 
A n d aga in , t h i s r e l a t i o n is m o r e genera l t h a n t h a t be tween 
a p a r t i c u l a r size, f o r m , a n d colour o f v i sua l impress ion , and 
a c e r t a i n species o f t h a t class. T h e i nev i t ab l e co ro l l a ry i s , 
t h a t i f i n n e r re la t ions are m o u l d e d to outer re la t ions b y the 
a c c u m u l a t i o n o f experiences, t he s imple r m u s t be established 
be fo re t h e m o r e c o m p l e x . 

T h e necessi ty o f t h i s o rder w i l l be s t i l l be t t e r seen o n re ­
m e m b e r i n g t h a t c o m p l e x re la t ions , b o t h e x t e r n a l a n d i n ­
t e r n a l , b e i n g composed o f s imple ones, m u s t be preceded b y 
s imp le ones. B e f o r e there can ex is t the ob jec t ive re la t ions 
i m p l i e d i n t h e " a c t i o n o f one b o d y o n another , the re m u s t 
ex i s t t h e ob j ec t i ve re la t ions i m p l i e d i n the existence o f 
each b o d y . A n d s i m i l a r l y , before c o m p l e x sub jec t ive re la­
t ions can be es tabl ished there m u s t have been establ ished 
the s imp le r sub jec t ive re la t ions t h e y are composed of. 

O b s e r v i n g t h a t t h i s inference f r o m the exper ience-hypo­
thesis harmonizes w i t h t h e facts , so f a r as t hey are accessible 
t o us, l e t us go o n to observe some i m p o r t a n t corol lar ies . 

§ 198. If simple and general relations in the environment 
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must be tbose mos t f r e q u e n t l y experienced, and those to 
which the response first becomes d e c i d e d ; i f env i ron ing 
relations a grade less s imple and general are thus rendered 
appreciable, and b y a repeated, t h o u g h a less- f requent ly re­
peated, experience, also es tabl ish answer ing i n t e r n a l rela­
t ions ; a n d i f th i s process s lowly extends to re la t ions suc­
cessively more complex and special, and less f r e q u e n t ; then 
there w i l l u l t i m a t e l y be established i n the organism, nume­
rous psychical re la t ions h a v i n g d i f f e r en t degrees o f cohesion. 
W h i l e an i n f i n i t y o f experiences w i l l have rendered the first 
and simplest o f these psychical re la t ions ind i s so lub le ; whi le 
experiences ex t r eme ly numerous, t h o u g h less numerous, may 
have g i v e n indissolubleness to psychica l relat ions one degree 
more complex or t w o degrees more complex or three degrees 
more c o m p l e x ; i t is mani fes t t ha t among relations increas­
i n g l y i n v o l v e d and decreasingly f requent , there must come 
a stage at w h i c h the answer ing psychical relations are no t 
indissoluble . Th i s may be convenient ly i l lus t ra ted b y 
symbols . 

L e t A and B represent t w o a t t r ibu tes o f mat te r i n general 
—say extens ion a n d resistance—to the constant re la t ion be­
tween w h i c h a responsive r e l a t i o n has been established i n 
the o rgan i sm. L e t 0 and D be t w o ex t remely general at­
t r ibu tes o f an ima l ma t t e r—say m o t i o n and l i f e — t o w h i c h 
also there is a responsive i n t e r n a l r e l a t ion . I t w i l l be at 
once unders tood t h a t experiences o f the u n i t e d g roup of 
a t t r i bu te s A , B , C, D , r e c u r r i n g as t hey do i n every l i v i n g 
creature m e t w i t h , m a y eventua l ly establish an answer ing 
connexion o f i n t e r n a l re la t ions t h a t is p rac t i ca l ly as absolute 
as the o r i g i n a l ones. I t is also comprehensible t ha t i f the 
creatures se rv ing f o r p r e y are be low a ce r ta in size, L , whi le 
those f o u n d to be enemies are m o s t l y o f a m u c h greater 
size, M ; con t inued experience m a y establ ish d i f f e r en t or­
ganic responses t o the d i f f e r en t g roups o f co-existent a t t r i ­
butes, A , B , 0 , D , L , and A , B , 0 , D , M . A n d i t is n o t 
d i f f i c u l t t o see t ha t when each o f these la rge classes comes 
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to be d i s t i ngu i shab l e i n t o sub-classes—say b y means o f d i f ­
ferences o f c o l o u r — t h e experiences o f the t w o g roups A B 
C D L S, a n d A B C D L T , a n d o f the t w o g roups A 
B C D M P , a n d A B C D M Q, m a y s t i l l be several ly 
numerous e n o u g h t o m a k e t h e a n s w e r i n g psychica l actions 
au toma t i c . B u t , c lear ly , a l o n g w i t h more i n v o l v e d a n d more 
va r i ed g roups there m u s t even tua l ly come i m p e r f e c t psychica l 
cohesions. A s , b y successive add i t i ons o f pe rce ived a t t r i ­
butes and re la t ions , t he psych ica l states become m o r e c o m ­
p l e x ; and as each m o r e complex c o m b i n a t i o n o f psych ica l 
states co r r e spond ing t o a more special k i n d o f ob jec t is , b y 
consequence, less f r e q u e n t l y repeated i n experience ; i t f o l ­
lows f r o m the genera l l aw w e are t r a c i n g o u t t ha t i t s c o m ­
ponents cannot be so comple te ly i n t e g r a t e d . N o t o n l y m u s t 
the c lus tered i n t e r n a l states b y w h i c h the c lus tered e x t e r n a l 
p roper t ies are symbol i zed , be less d e f i n i t e l y agg rega t ed (or 
at any ra te the more r e c e n t l y added o f t h e m ) ; b u t the com­
posi te impress ion t h e y f o r m m u s t have a smal ler power o f 
p r o d u c i n g the special ly co -o rd ina ted mo t ions b y w h i c h a fit 
ad jus tmen t is made. 

T h e i m p l i c a t i o n l ies o n the surface. I f , as the ins t inc t s 
rise h i g h e r a n d h i g h e r , t h e y come t o inc lude psych ica l 
changes t h a t are less a n d less coherent w i t h t h e i r f u n d a ­
m e n t a l ones ; there m u s t a r r ive a t i m e w h e n the co-ordina­
t i o n is no longe r p e r f e c t l y r egu l a r . I f these c o m p o u n d 
r e f l ex act ions, as t h e y g r o w m o r e c o m p o u n d , also become 
less d e c i d e d ; i t f o l l o w s t h a t t h e y w i l l even tua l ly become 
compara t i ve ly undec ided . T h e y w i l l b e g i n t o lose t h e i r 
d i s t i n c t l y au toma t i c character . T h a t w h i c h we ca l l I n s t i n c t 
w i l l merge i n t o s o m e t h i n g h ighe r . 

T h e facts are thus rendered comprehens ib le . W e see 
t h a t , i f p roduced b y experience, t h e e v o l u t i o n o f I n s t i n c t 
m u s t p roceed f r o m the s imple to the complex , a n d t h a t b y 
a p rogress ion thus w r o u g h t ou t , i t m u s t insens ib ly pass i n t o 
a h i g h e r o rde r o f psychica l a c t i o n ; w h i c h is j u s t w h a t w e 
find i t t o do i n the h i g h e r animals . 

20 
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§ 199. That growing complication of the correspondence 
w h i c h , as we have j u s t seen, necessitates a t r ans i t i on f r o m 
automat ic actions to non-automat ic actions, b r i n g s w i t h i t 
a separat ion o f the process o f correspondence i n t o par t s . 
I n i t s s imple f o r m , the ad jus tmen t o f ce r ta in inner re la t ions 
to cer ta in outer re la t ions is one ind iv i s ib l e a c t i o n ; b u t i n 
i t s complex f o r m , such ad jus tmen t consists o f several stages 
a d m i t t i n g o f greater or less dissociat ion f r o m one another 
—capable o f b e c o m i n g fragments of correspondences. Thus , 
a m o n g others, results the order o f psychical actions k n o w n 
as M e m o r y . 

W h i l e , i n any i n s t i nc t i ve act, we see an ent i re process o f 
b r i n g i n g i n t e r n a l re la t ions i n t o h a r m o n y w i t h external 
relat ions, M e m o r y , t a k e n alone, exh ib i t s relat ions i n con­
sciousness w h i c h do n o t i nc lude any act ive ad jus tment 
o f the o rgan i sm to relat ions i n the env i ronment . T h o u g h 
those successions o f ideas w h i c h cons t i tu te M e m o r y , near ly 
a l l represent past experiences o f the outer w o r l d ; ye t , as 
m a n y i f n o t mos t o f t h e m s tand f o r past experiences o f the 
outer w o r l d t h a t are f o r t u i t o u s l y combined , i t is clear t ha t , 
even considered as f r agmen t s o f correspondences, t hey 
cannot be h e l d t o have as m a r k e d a h a r m o n y w i t h the 
env i ronment as have the homologous pa r t s o f au tomat ic 
actions. T r u e , each act o f reco l lec t ion is the es tabl ishment 
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o f a n i n n e r r e l a t i o n a n s w e r i n g t o some ou te r r e l a t i o n ; b u t 
as t b a t ou te r r e l a t i o n is o f t e n a t r a n s i t o r y one, t b e i n n e r 
r e l a t i o n es tabl isbed i n tbe act o f r eco l l ec t ion is o f t e n one 
a n s w e r i n g t o no r e l a t i o n n o w e x i s t i n g o r ever l i k e l y t o ex i s t 
a g a i n ; a n d i n t b a t sense is n o t a correspondence. T b e 
correspondence bere becomes evanescent. 

F r o m tb i s i t w i l l p r o b a b l y be i n f e r r e d t b a t a sa t i s fac tory 
account o f M e m o r y , as v i e w e d f r o m o u r present s t and-po in t , 
is i m p r a c t i c a b l e . T b e doc t r ine t h a t a l l psych ica l changes 
are i n t e r p r e t a b l e as i nc iden t s o f the correspondence be tween 
t h e o r g a n i s m a n d i t s e n v i r o n m e n t , seems t o be a t f a u l t . 
Besides t h e f ac t t h a t p a r t o f the psych ica l changes con­
s t i t u t i n g M e m o r y have reference t o no e x i s t i n g ou te r re la­
t i ons , there is the f u r t h e r f ac t t h a t m a n y t r a ins o f t h o u g h t 
have a p p a r e n t l y l i t t l e o r n o t h i n g t o do w i t h a d j u s t i n g the 
conduc t t o the r equ i remen t s . B u t t h o u g h the pos i t i on o f 
M e m o r y i n the psycho log ica l sys tem here ske tched ou t , 
m a y n o t be a t once unders tood, w e need o n l y pursue the 
synthesis a step f u r t h e r t o see h o w M e m o r y resul ts f r o m 
t h a t same process o f deve lopment b y w h i c h I n s t i n c t , becom­
i n g m o r e a n d m o r e compl ica ted , finally merges i n t o the 
h i g h e r f o r m s o f psych ica l ac t ion . 

Some clue w i l l be ga ined o n obse rv ing t ha t w h i l e , o n the 
one h a n d , I n s t i n c t m a y be r ega rded as a k i n d o f o rganized 
m e m o r y ; o n t h e o ther hand , M e m o r y m a y be r ega rded as a 
k i n d o f i n c i p i e n t i n s t i n c t . T h e au tomat ic act ions o f a bee 
b u i l d i n g one o f i t s w a x cells, answer t o ou te r re la t ions so 
cons t an t l y exper ienced t h a t t h e y are, as i t were , o rgan ica l ly 
r emembered . Conversely , an o r d i n a r y reco l l ec t ion imp l i e s a 
cohesion o f psych ica l states w h i c h becomes s t ronger b y 
r e p e t i t i o n , a n d so approx ima tes more a n d more t o the i n ­
d issoluble , t h e au tomat ic , o r i n s t i n c t i v e cohesions. B u t 
l e a v i n g r o u g h suggest ions, l e t us t a k e u p the genera l a r g u ­
m e n t f r o m the p o i n t reached at the close o f the las t chapter . 

§ 200. So long as the psychical changes are completely 
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automatic , M e m o r y , as we unders tand i t , cannot ex is t—there 
cannot exis t those i r r egu l a r psychica l changes seen i n the 
association o f ideas. B u t when , as a consequence o f ad­
vanc ing c o m p l e x i t y and decreasing f requency i n the groups 
o f ex terna l relat ions responded t o , there arise groups of 
in te rna l relat ions w h i c h are i m p e r f e c t l y organized and f a l l 
short o f au tomat ic r e g u l a r i t y ; t hen , w h a t we ca l l M e m o r y 
becomes nascent. F o r the e luc ida t ion o f th i s we must 
aga in have recourse to symbols . 

A s before, l e t A B C D , represent the g roup of co­
exis tent a t t r i bu te s common to l i v i n g bodies i n general . L e t 
e, f, g , s tand f o r the f u r t h e r a t t r ibu tes d i s t inc t ive o f some 
class o f creatures mos t l y se rv ing f o r prey . A n d le t h, k, be 
the a t t r ibu tes pecul iar to some species o f t ha t class, w h i c h , 
w h e n a t tacked, defends i t s e l f i n a pa r t i cu l a r w a y ; wh i l e h, 
m, are the somewhat s imi la r a t t r ibu tes peculiar t o another 
species whose defence is a r e t a l i a t i on worse t han the a t tack . 
W e have, then , t w o ve ry s imi la r complex groups o f co­
exis tent a t t r ibu tes , A B O D e f g / i A ; , and A B 0 D 
e f g h m, w h i c h , b y the hypothesis , are n o t f r equen t ly 
repeated i n experience ; b u t w h i c h , when they do occur, are 
a t tended b y d i f f e r en t consequences. The a t t r ibutes A , B , C, 
D , b e i n g presented i n every experience o f l i v i n g creatures, 
are responded to b y au tomat ica l ly-connec ted i n t e r n a l states. 
S i m i l a r l y , e, f, g , the a t t r ibu tes o f creatures se rv ing f o r p rey , 
be ing ex t r eme ly general , have also answer ing i n t e r n a l states 
tha t are au tomat ica l ly - connected w i t h the first and w i t h 
those m o t o r changes w h i c h the presenta t ion o f p rey calls f o r . 
B u t h, h, and h, TO, n o t r e c u r r i n g so o f t e n , are represented 
by i n t e r n a l states t h a t are n o t o rgan ica l ly co-ordina ted w i t h 
t he i r respective groups , or w i t h the m o t o r changes w h i c h 
those groups shou ld produce . Such b e i n g the condi t ions of 
the case, wha t m u s t happen ? 

I n the first place, t he mere compl i ca t i on i n the sets o f i m ­
pressions se rv ing as s t i m u l i to special act ions, i t s e l f impl ies 
someth ing l i k e a nascent M e m o r y . F o r as, o n the one hand , 
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the ne rvous cen t re b y w h i c h any impress ions A , B , 0 , D , 
e, f , g , h, k, are co -o rd ina ted , cannot receive a l l these 
impress ions a t abso lu te ly t h e same i n s t a n t ; a n d as, o n the 
o the r h a n d , the special ac t ions t o be p roduced can be p r o ­
d u c e d o n l y b y co -opera t ion o f a l l these impress ions ; i t 
f o l l o w s t h a t t h e y m u s t severa l ly have some s l i g h t per ­
sistence, so t h a t the last m a y arise before the first fades 
away . 

N o t t o d w e l l o n t h i s , however , l e t us n o w observe t h a t 
since the states answer ing to h, h, a n d those a n s w e r i n g to 
h, TO, have been u n f r e q u e n t l y connected w i t h t h e i r respect ive 
g r o u p s o f states a n d the sequent act ions, t he nervous changes 
b y w h i c h t h e y are themselves p r o d u c e d a n d b y w h i c h t h e y 
produce subsequent changes, m u s t be s low. Psych ica l states 
t h a t o f t e n recur i n a g i v e n order , n o t o n l y become increas­
i n g l y coherent b u t the t r ans i t ions f r o m each t o t ho n e x t 
become more a n d more r a p i d ; and , conversely, t he cohesion 
o f psych ica l states t h a t have been r a r e ly connected, is n o t 
o n l y feeble b u t the t r ans i t ions t ake appreciable t imes — a 
f ac t w e l l e x e m p h f i e d i n l e a r n i n g a language . B u t the t o l e r ­
a b l y de l ibera te succession o f psych ica l states is one o f the 
cond i t ions to M e m o r y . A remembrance imp l i e s a conscious­
ness, a n d a consciousness impl ies a percep t ib le d u r a t i o n . T h e 
nervous states w h i c h are gone t h r o u g h ins tantaneously—as 
those b y w h i c h we i n f e r the distances o f the objects we l o o k 
a t — d o n o t enter i n t o w h a t we t e r m M e m o r y a t a l l : w e are 
unconscious o f t h e m because t h e y have no appreciable 
persistence. H e n c e , the occurrence o f these compara t ive ly -
s low psyc h i c a l changes is a step towards the e v o l u t i o n o f 
M e m o r y . 

A f u r t h e r consequence is n o w to be n o t e d . W h e n ei ther 
o f t h e g roups o f a t t r i b u t e s A B O D e f g H , o r A B 
0 D e f g h m, is presented, the set o f impressions A 
B 0 D e f g , p r o d u c e d i n c o m m o n b y b o t h o f t hem, and 
b y a l l creatures s e r v i n g f o r p rey , tends to exci te the actions 
b y w h i c h p r e y is o r d i n a r i l y caught . A t the same t i m e tho 
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impression p roduced b y h h, or h m , as tbe case may be, 
tends to exci te tbose m o d i f i e d actions w h i c h occurred i n 
experience a f t e r i t . N o t on ly , however, is the actual p ro ­
d u c t i o n o f these m o d i f i e d actions uncer ta in , f r o m the ex­
perience h a v i n g been in su f f i c i en t ly repeated, b u t e i ther o f the 
t w o tendencies m u s t be p a r t i a l l y opposed b y the other . The 
impress ion r e s u l t i n g f r o m the a t t r i b u t e h} b e i n g common to 
b o t h groups , tends equal ly to excite ei ther o f the modi f ied sets 
o f a c t i ons ; wh i l e f r o m h the i nc ip i en t effect is a part icular 
mode o f a t tack , and f r o m TO the inc ip i en t effect is r u n n i n g 
away. Hence , one general and t w o special sets o f actions 
are i n s t i g a t e d ; and f r o m the balance o f the inst igat ions, i t 
w i l l o f t e n happen t ha t no immedia te action at a l l ensues. 
The var ious psychical states i n v o l v e d i n each set o f motions, 
severally become nascent ; b u t none o f them reach that 
i n t ens i t y w h i c h t h e y w o u l d have were the motions per­
f o r m e d . I n the ch ie f nervous centre the di f ferent impres­
sions serve as d i f f e r en t m o t o r impulses ; and these, be ing 
severally supplanted b y one another before they pass in to 
ac tua l m o t o r changes, w i l l each o f t h e m consist o f an i n c i ­
p i en t or f a i n t f o r m o f t ha t nervous state w h i c h wou ld have 
accompanied the actual m o t o r change had i t occurred. B u t 
such a succession o f states const i tutes remembrance of the 
m o t o r changes w h i c h thus become inc ip ient—const i tu tes a 
memory. To remember a m o t i o n j u s t made w i t h the arm, is 
to have a feeble r e p e t i t i o n o f those i n t e r n a l states wh ich 
accompanied the m o t i o n — i s to have an inc ip ien t exci tement 
o f those nerves w h i c h were s t r o n g l y exci ted d u r i n g the 
m o t i o n . Thus , then , these nascent nervous exci tements t ha t 
con f l i c t w i t h one another, are rea l ly so many ideas o f the 
m o t o r changes w h i c h , i f s t ronger , t hey w o u l d cause; or 
ra ther , t hey are the object ive sides o f those changes w h i c h 
are ideas on t he i r subject ive sides. Consequently, M e m o r y 
necessarily comes i n t o existence whenever au tomat ic act ion 
is i m p e r f e c t . 

T h i s , however , is n o t a l l . Besides a m e m o r y o f i t s o w n 
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movements a n d modes o f ac t ion , there resul ts i n t h e or­
g a n i s m a m e m o r y o f those combina t ions o f impress ions i t 
receives t h r o u g h t h e senses. U n d e r i t s p r i m a r y f o r m t h i s 
advance is a c o n c o m i t a n t o f the advance j u s t descr ibed . A s 
the e x t e r n a l g roups o f a t t r i b u t e s a n d re la t ions responded t o 
become more c o m p l e x , a n d b y i m p l i c a t i o n more i n f r e q u e n t , 
t h e a n s w e r i n g psych ica l changes become m o r e loosely con­
nec t ed w i t h one another a n d w i t h the m o t o r changes a p p r o ­
p r i a t e t o t h e m ; a n d t h e g roups o f impress ions b e i n g less 
coherent , a nascent m e m o r y o f the componen t impress ions 
becomes possible . B u t unde r i t s secondary o r de r iva t ive 
f o r m t h i s advance is a f a r l a rge r one, as w e sha l l n o w 
see. F o r the same progress w h i c h g ives t h e 
a b i l i t y t o receive t h e c o m p l e x impressions r e q u i r e d to de­
t e r m i n e complex act ions , g ives the a b i l i t y t o receive c o m ­
p l e x impress ions w h i c h do n o t t e n d to de te rmine any act ions 
a t a l l . E v o l u t i o n o f t h e senses a n d the nervous sys tem, 
w h i l e i t makes possible t h e d i s c r i m i n a t i o n o f var ious k i n d s 
&f enemies a n d p r ey , b y t h e special combina t ions o f a t t r i ­
bu tes t h e y several ly present , also makes possible t h e 
d i s c r i m i n a t i o n o f va r ious o the r objec ts . T h e power o f co­
o r d i n a t i n g the impress ions o f size, f o r m , colours , m o t i o n s , 
w h i c h s t and f o r a p a r t i c u l a r an ima l , is l i k e w i s e a p o w e r o f 
c o - o r d i n a t i n g the impressions t h a t s t and f o r trees, p lan t s , 
stones, a n d s u r r o u n d i n g t h i n g s . M o s t o f these s u r r o u n d i n g 
t h i n g s , however , have no i m m e d i a t e re la t ions t o the needs 
o f the o r g a n i s m — a r e n o t h a b i t u a l l y f o l l o w e d b y special 
m o t o r changes ; a n d the re fo re do n o t t e n d to exc i te m o t o r 
changes. B u t w h i l e the c lus te red psych ica l states p r o d u c e d 
b y the c lus te red p roper t i e s o f i nan ima te objec ts have usua l ly 
n o d i r e c t connexions w i t h t h e ac t ions , t h e y have d i r e c t 
connex ions w i t h one another o f a l l degrees o f cons t ancy ; 
and , b y consequence, have a l l degrees o f the tendency to 
arouse one another . W h i l e t h e absolu te ly-pers is tent re la ­
t i o n s a m o n g e x t e r n a l a t t r i b u t e s , are responded t o b y i n ­
separable re la t ions o f psych ica l s ta tes ; the others , i n the i r 
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respective grades o f persistence, are responded to b y psy-
cbical states p ropor t iona te i n t b e i r degrees o f cobesion. 
Hence, o f tbe impressions p roduced b y adjacent objects 
d u r i n g tbe movements o f tbe o rgan i sm, each is apt to make 
nascent ce r ta in otber impressions w i t b w b i c b i t bas been 
connected i n experience—calls up ideas o f such o tber i m ­
pressions ; t b a t i s , causes a remembrance o f tbe a t t r ibu tes 
previous ly f o u n d i n connexion w i t b tbe perceived a t t r ibu tes . 
A s tbese psycbica l states have i n t h e i r t u r n s been connected 
w i t h others, t hey t e n d to arouse such others ; and thus 
there arises t ha t succession o f ideas, p a r t l y regular , p a r t l y 
i r r egu la r , w h i c h we ca l l M e m o r y — r e g u l a r i n so f a r as the 
connexions o f ex te rna l phenomena are regular , and i r r e g u ­
l a r i n so f a r as the groups o f those phenomena occur 
i r r e g u l a r l y i n the env i ronmen t . 

§ 201. This truth, that Memory comes into existence 
w h e n the i n v o l v e d connexions a m o n g psychical states render 
the i r successions i m p e r f e c t l y au tomat ic , is i n h a r m o n y w i t h 
the obverse t r u t h , t ha t as fast as those connexions among 
psychical states w h i c h we f o r m i n M e m o r y , g r o w b y 
constant r e p e t i t i o n au tomat ic , t hey cease to be p a r t of 
M e m o r y . W e do n o t speak o f ourselves as reco l lec t ing re­
lat ions w h i c h have become o rgan ica l ly reg i s te red . W e re­
collect those re la t ions o n l y o f w h i c h t h e r e g i s t r a t i o n is i n ­
complete , N o one remembers t h a t the ob jec t at w h i c h he 
looks has an opposite s i d e ; or t h a t a ce r t a in m o d i f i c a t i o n of 
the v i sua l impress ion impl ies a c e r t a i n d i s tance ; or t ha t the 
t h i n g he sees m o v i n g about is a l i v e an ima l . T o ask a m a n 
whether he remembers t h a t the sun shines, t h a t fire burns , 
tha t i r o n is ha rd , w o u l d be a misuse o f language. E v e n 
the almost f o r t u i t o u s connexions a m o n g our experiences, 
cease to be classed as memories w h e n t h e y have become 
t h o r o u g h l y f a m i l i a r . T h o u g h , o n h e a r i n g the voice o f some 
unseen person s b g h t l y k n o w n t o us, w e say we recol lect t o 
w h o m the voice belongs, we do n o t use the same expression 
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r e s p e c t i n g t h e voices o f those w i t h w h o m w e l i v e . The 
m e a n i n g s o f w o r d s w h i c h i n c h i l d h o o d have t o be con­
sc ious ly reca l led , seem i n a d u l t l i f e t o be i m m e d i a t e l y p r e ­
sent . B u t t h e clearest ins tance o f the g r a d u a l lapse 
o f m e m o r y i n t o au toma t i c coherence, is y i e l d e d b y the 
m u s i c i a n . O r i g i n a l l y , he was t a u g h t t h a t each m a r k o n 
Ibe paper has a c e r t a i n name, a n d i m p l i e s t h a t a p a r t i c u l a r 
k e y o n the p i ano is t o be s t r u c k ; a n d d u r i n g his first 
lessons, each recurrence o f t h i s m a r k was accompanied w i t h 
a d i s t i n c t process o f r e c o l l e c t i n g w h i c h k e y o n the p iano he 
m u s t s t r i k e . B y l o n g - c o n t i n u e d prac t ice , however , the 
series o f p sych i ca l changes t h a t occur be tween seeing th i s 
m a r k a n d s t r i k i n g t h i s k e y , have been reduced i n t o one 
a lmos t au toma t i c change. T h e v i sua l pe rcep t ion o f the c r o t ­
che t o r q u a v e r ; t he p e r c e p t i o n o f i t s p o s i t i o n o n the l ines 
o f t h e stave, a n d o f i t s r e l a t i o n t o the b e g i n n i n g o f the 
b a r ; t he consciousness o f the place o n the p iano where the 
a n s w e r i n g k e y l i e s ; t h e consciousness o f t h e muscu la r ad­
j u s t m e n t s r e q u i r e d t o b r i n g the a r m , hand , a n d finger, i n t o 
t h e a t t i t udes requis i te f o r t o u c h i n g t h a t k e y ; the conscious­

ness o f the muscu la r impu l se w h i c h w i l l g i v e a b l o w o f the 
due s t r e n g t h , a n d o f the t i m e d u r i n g w h i c h the muscles 
m u s t be k e p t con t rac ted t o p roduce the r i g h t l e n g t h o f note 
— a l l these m e n t a l states, w h i c h were a t first so m a n y sepa­
ra te recol lec t ions , u l t i m a t e l y cons t i tu t e a succession so r a p i d 
t h a t the who le o f t h e m pass i n an i n s t an t . A s fast as t h e y 
cease t o be d i s t i n c t states o f m i n d — a s fas t as t hey cease to 
fill appreciable places i n consciousness, so fas t do t h e y be­
come a u t o m a t i c . T h e t w o t h i n g s are t w o sides o f the same 
t h i n g . A n d t h u s i t happens t h a t the p rac t i sed p ian i s t 
can p l a y w h i l e conve r s ing w i t h those a r o u n d — w h i l e h i s 
m e m o r y is occupied w i t h q u i t e o ther ideas t h a n the mean­
i n g s o f t h e s igns before h i m . 

N o w t h e f a c t t h a t i n ourselves p sych i ca l states w h i c h aro 
o r i g i n a l l y connec ted b y t h e process we c a l l r eco l l ec t ion , be­

come, b y p e r p e t u a l r e p e t i t i o n , connected au toma t i ca l l y or 
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ins t inc t ive ly , is man i f e s t l y the obverse o f tbe fac t tba t as, 
i n the development o f the ins t inc t s , the psychical statea 
g r o w i n t o more i n v o l v e d groups t h a t are less f requen t ly 
repeated, there occur a m o n g t h e m connexions tha t are not 
automatic , and m e m o r y commences. O u r i n d u c t i v e k n o w ­
ledge o f the one fac t conf i rms our deduc t ion o f the otber . 

§ 202. Memory, then, pertains to that class of psychical 
states w h i c h are i n process o f b e i n g organized . I t continues 
so l o n g as the o r g a n i z i n g o f t h e m continues, and disappears 
when the organ iza t ion o f t h e m is complete . I n the advance 
o f the correspondence, each more complex cluster o f a t t r i ­
butes and re la t ions w h i c h a creature acquires the power 
o f r ecogn iz ing , is responded to a t first i r r e g u l a r l y and un^ 
c e r t a i n l y ; a n d there is t h e n a weak remembrance. B y m u l ­
t i p l i c a t i o n o f experiences t h i s remembrance is made s t ronger 
—the i n t e r n a l cohesions are be t t e r ad jus ted to the ex te rna l 
persistences; and the response is rendered more appropr ia te . 
B y f u r t h e r m u l t i p l i c a t i o n o f experiences, the i n t e r n a l rela­
t ions are at last s t r u c t u r a l l y reg i s t e red i n h a r m o n y w i t h the 
ex te rna l ones ; a n d so, conscious m e m o r y passes i n t o uncon­
scious or organic m e m o r y . A t the same t i m e , a new and 
s t i l l more complex order o f experiences is rendered appreci­
able. The re la t ions t h a t occur be tween tbese groups of 
phenomena t h a t have thus been several ly i n t eg ra t ed i n 
consciousness, occupy M e m o r y i n place o f tbe re la t ions be­
tween the components o f each g r o u p . Tbese become g radu­
a l ly o r g a n i z e d ; and, l i k e the p rev ious ones, are succeeded 
b y others more complex s t i l l . 
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REASON. 

§ 203. That the commonly-assumed hiatus between 
Reason a n d I n s t i n c t has no existence, is i m p l i e d b o t h i n the 
a r g u m e n t o f the las t f e w chapters a n d i n t h a t m o r e genera l 
a r g u m e n t e labora ted i n t h e p r e c e d i n g p a r t . T h e Genera l 
Synthes is , b y s h o w i n g t h a t a l l i n t e l l i g e n t ac t i on wha tever is 
the e f f e c t i n g o f correspondences be tween i n t e r n a l changes 
a n d e x t e r n a l co-existences a n d sequences, a n d b y s h o w i n g 
t h a t t h i s con t inuous a d j u s t m e n t o f i n n e r t o ou te r re la t ions 
progresses i n Space, i n T i m e , i n Spec ia l i t y , i n Gene ra l i t y , 
a n d i n C o m p l e x i t y , t h r o u g h insensible g rada t ions ; i m p l i e d 
t h a t t h e h i g h e s t f o r m s o f p sych ica l a c t i v i t y arise l i t t l e b y 
l i t t l e o u t o f the lowest , a n d cannot be d e f i n i t e l y separated 
f r o m t h e m . N o t o n l y does the recen t ly -enunc ia ted doc t r ine , 
t h a t t h e g r o w t h o f i n t e l l i gence is t h r o u g h o u t d e t e r m i n e d b y 
the r e p e t i t i o n o f experiences, i n v o l v e the c o n t i n u i t y o f Reason 
w i t h I n s t i n c t ; b u t th i s c o n t i n u i t y is i n v o l v e d i n the p re ­
v ious ly -enunc ia t ed d o c t r i n e . 

T h e i m p o s s i b i l i t y o f e s t ab l i sh ing any l i ne o f d e m a r k a t i o n 
be tween the t w o m a y be c lea r ly demons t ra t ed . I f every i n ­
s t i n c t i v e ac t i on is an a d j u s t m e n t o f i n n e r re la t ions to outer 
r e la t ions , a n d i f every r a t i o n a l a c t i o n is also an a d j u s t m e n t 
o f i n n e r re la t ions t o ou te r r e l a t i o n s ; t h e n , any a l leged dis­
t i n c t i o n can have no o the r basis t h a n some di f ference i n the 
characters o f the re la t ions t o w h i c h the ad jus tments are made. 
I t m u s t be t h a t whi le* i n I n s t i n c t the correspondence is be-
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tween inne r and outer relat ions t h a t are ve ry s imple or 
gene ra l ; i n Reason, the correspondence is between inner 
and outer relat ions t ha t are complex, or special, or abstract , 
or i n f r e q u e n t . B u t the complex i ty , special i ty , abstractness, 
and in f r equency o f re la t ions , are en t i r e ly mat ters o f degree. 
F r o m a g r o u p o f t w o co-exis tent a t t r i bu t e s , up t h r o u g h 
groups o f three, f ou r , five, s ix , seven co-exis tent a t t r ibutes , 
we may step b y step ascend to such i n v o l v e d groups o f co­
exis tent a t t r i bu t e s as are e x h i b i t e d i n a l i v i n g body under a 
par t i cu la r state o f f e e l i ng , or unde r a pa r t i cu l a r physical 
disorder . Be tween relat ions exper ienced every moment and 
relat ions experienced b u t once i n a l i f e , there are relations 
tha t occur w i t h a l l degrees o f commonness. H o w then can 
any pa r t i cu l a r phase o f c o m p l e x i t y or i n f r equency be fixed 
u p o n as tha t at w h i c h I n s t i n c t ends a n d Reason begins ? 

F r o m whatever p o i n t o f v i e w regarded , the facts i m p l y 
a g radua l t r a n s i t i o n f r o m the l ower f o r m s o f psychical 
ac t ion to the h ighe r . T h a t progress ive compl ica t ion o f the 
ins t inc t s , w h i c h , as we have f o u n d , involves a progressive 
d i m i n u t i o n o f t h e i r p u r e l y au tomat ic character , l ikewise i n ­
volves a s imultaneous commencement o f M e m o r y a n d Reason. 
B u t th i s j o i n t e v o l u t i o n mus t be speci f ica l ly described. 

<§ 204. When the correspondence has advanced to those 
e n v i r o n i n g objects and acts w h i c h present g roups o f a t t r i ­
butes a n d re la t ions o f considerable c o m p l e x i t y , a n d wh ich 
occur w i t h compara t ive rareness—when, consequently, the 
r epe t i t i on o f experiences has been i n su f f i c i en t t o make the 
sensory changes p roduced b y such g roups cohere pe r fec t ly 
w i t h the adapted m o t o r changes—when such m o t o r changes 
and the impressions t h a t accompany t h e m s i m p l y become 
nascent ; t hen , b y i m p l i c a t i o n , there resu l t ideas o f such 
m o t o r changes a n d impressions , or , as a l ready expla ined , 
memories o f the m o t o r changes before p e r f o r m e d unde r l i k e 
circumstances, and o f the concomi tan t impress ions . D i d the 
process end here, there w o u l d be no man i f e s t a t i on o f rat ion-
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a l i t y . B u t the process does n o t end here, as we shal l 
soon see. 

F o r t h o u g h w h e n the con fus ion o f a complex impress ion 
w i t h some a l l i e d one causes a confus ion a m o n g the nascent 
m o t o r exc i t a t ions , the re is en ta i l ed a ce r t a in h e s i t a t i o n ; 
a n d t h o u g h t h i s he s i t a t i on cont inues as l o n g as these 
nascent m o t o r exc i ta t ions , o r ideas o f the cor re la t ive act ions, 
g o o n superseding one a n o t h e r ; ye t , u l t i m a t e l y , some one 
set o f m o t o r exc i t a t ions w i l l p r e v a i l over t h e res t . A s the 
g r o u p s o f an tagon is t i c tendencies aroused w i l l scarcely ever 
be e x a c t l y balanced, t h e s t ronges t g r o u p w i l l a t l e n g t h 
pass i n t o a c t i o n ; a n d as t h i s sequence w i l l usua l ly be the 
one t h a t has r e c u r r e d of tenes t i n experience, the ac t i on w i l l , 
o n t h e average o f cases, be the one best adapted to the c i r ­
cumstances. B u t an a c t i o n thus p roduced is n o t h i n g else 
t h a n a r a t i o n a l ac t ion . E a c h o f the act ions w h i c h we cal l 
r a t i o n a l , presents three phases a n s w e r i n g t o those here de­
sc r ibed : — f i r s t , a c e r t a in c o m b i n a t i o n o f impress ions s i g n i f y ­
i n g some c o m b i n a t i o n o f phenomena t o w h i c h the o rgan i sm 
is t o be a d j u s t e d ; second, an idea o f the act ions before per­
f o r m e d u n d e r l i k e condi t ions , w h i c h idea is a nascent e x c i ­
t a t i o n o f t h e nervous agents before concerned i n such 
act ions, e i ther as producers o f t h e m or as a f fec ted b y the 
p r o d u c t i o n o f t h e m ; and , t h i r d , t h e act ions themselves, 
w h i c h are s i m p l y the resul ts o f the nascent e x c i t a t i o n r i s i n g 
i n t o a n ac tua l e x c i t a t i o n . A n i l l u s t r a t i o n w i l l m a k e th i s 
clear. A s n a r l i n g d o g c o m m o n l y t u r n s t a i l w h e n 
a stone is t h r o w n at h i m ; or even w h e n he sees the s t o o p i n g 
m o t i o n r e q u i r e d f o r p i c k i n g u p a stone. Suppose t ha t , 
h a v i n g o f t e n exper ienced t h i s sequence, I a m aga in at­
t a c k e d b y such a d o g ; w h a t are the r e s u l t i n g psych ica l 
processes? T h e c o m b i n e d impress ions p r o d u c e d o n m y 
senses, a n d the state o f consciousness w h i c h t h e y arouse, 
have before been f o l l o w e d b y those m o t o r changes r e q u i r e d 
f o r p i c k i n g u p a n d t h r o w i n g a stone, a n d b y those v i sua l 
changes r e s u l t i n g f r o m the dog ' s r e t r ea t . A s these pay* 
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chical states Lave repeatedly succeeded one another i n 
experience, they have acquired some cohesion—there is a 
tendency f o r the psychical states exc i ted i n mo b y the 
sna r l ing dog , t o be f o l l o w e d b y those other psychical states 
tha t have before f o l l o w e d t h e m . I n o ther words , there is a 
nascent exc i t a t i on o f the m o t o r apparatus concerned i n 
p i c k i n g u p and t h r o w i n g ; there is a nascent exc i t a t ion of 
a l l the sensory nerves affected d u r i n g such ac t s ; and, 
t h r o u g h these, there is a nascent exc i t a t i on o f the visual 
nerves, w h i c h on previous occasions received impressions o f 
a flying d o g . T h a t is , I have the ideas o f p i c k i n g up and 
t h r o w i n g a stone, and o f seeing a d o g r u n a w a y ; f o r these 
tha t we ca l l ideas, are n o t h i n g else t h a n weak repet i t ions o f 
the psychica l states caused b y actual impressions and 
mot ions . B u t w h a t happens f u r t h e r ? I f there is no an­
tagonis t i m p u l s e — i f no other ideas or p a r t i a l excitat ions 
arise, and i f the dog 's aggressive demonstrat ions produce 
i n me feel ings o f adequate vividness , these p a r t i a l exci ta­
t ions pass i n t o complete exci ta t ions . I go t h r o u g h the pre­
v ious ly - imag ined act ions. The nascent mo to r changes 
become real m o t o r changes ; a n d the ad jus tment o f inner 
relat ions to outer re la t ions is completed. Th i s , 
however, is j u s t t he process w h i c h we saw mus t arise 
whenever, f r o m increas ing c o m p l e x i t y and decreasing 
f requency, the au tomat ic ad jus tmen t o f inne r to outer re­
lat ions becomes unce r t a in or hes i t a t ing . Hence i t is clear 
tha t the actions we ca l l i n s t i nc t ive pass g radua l ly i n t o the 
actions we ca l l r a t i ona l . 

F u r t h e r p r o o f is f u r n i s h e d b y the converse fac t , t ha t the 
act ions we call r a t i ona l are, b y long-con t inued r e p e t i t i o n , 
rendered au tomat ic or i n s t i n c t i v e . B y i m p l i c a t i o n , th i s 
laps ing o f reason i n t o i n s t i n c t was shown i n the last 

chapter, w h e n e x e m p l i f y i n g the l aps ing o f m e m o r y i n t o 
i n s t i n c t : the t w o facts are d i f f e ren t aspects o f t h e same 
fact . B u t some instances special ly e x h i b i t i n g t h i s second 
aspect may here be f i t l y g i v e n . Take , as one, 
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the act ions gone t h r o u g h i n shav ing , o r i n t y i n g a 
neckerch ie f . E v e r y m a n w i l l r emember t h a t w h e n , as 
a y o u t h , he first a t t e m p t e d t o g u i d e h i s hands b y 
w a t c h i n g t h e r e f l ec t ions o f t h e m i n t h e look ing-g la s s , 
he was unab le t o m o v e t h e m r i g h t l y . T h e o r d i n a r y c o n ­
nex ions be tween t h e v i s u a l impress ions rece ived f r o m his 
l u o v i n g fingers, a n d t h e muscu la r f ee l ings accompany ing 
t h e i r m o t i o n s , no l o n g e r h o l d i n g g o o d w h e n he h a d t o deal 
w i t h t h e images o f h i s fingers, he was l e d t o m a k e move­
men t s c o n t r a r y t o those he i n t e n d e d . O n l y a f t e r s e t t i n g 
h i m s e l f to w a t c h h o w t h e muscu la r f ee l ings and the re f l ec ted 
appearances are re la ted , a n d t h e n consciously m a k i n g a 
c e r t a i n m o t i o n i n expec t a t i on o f a ce r t a in appearance, 
d i d he s l o w l y mas ter the d i f f i c u l t y . B y d a i l y prac t ice , h o w ­
ever, these psych ica l changes have become so w e l l co­
o r d i n a t e d , t h a t he n o w shaves w h i l e t h i n k i n g o f s o m e t h i n g 
else. S t i l l more m a r k e d is the analogous process 
t h a t occurs i n the microscopis t . W h a t e v e r he places u n d e r 
t h e ob jec t glass is seen i n v e r t e d , a n d w i t h i t s r i g h t a n d l e f t 
sides i n t e r c h a n g e d . A l l ad jus tmen t s o f t h e stage a n d a l l 
m o t i o n s o f h i s d i ssec t ing i n s t r u m e n t s , have t o be made i n 
d i r ec t ions opposi te t o those w h i c h the u n i n i t i a t e d eye w o u l d 
d i c t a t e . Y e t h a b i t renders t h i s reversed m a n i p u l a t i o n as 
easy as o r d i n a r y m a n i p u l a t i o n — i t becomes as unnecessary 
f o r t h e microscop is t t o t a k e t h o u g h t h o w he shal l m o v e 
h i s hands i n t h e one case as i n the o ther . T h e 
a p p r o x i m a t e l y - a u t o m a t i c character o f h a b i t u a l act ions i s 
c l ea r ly p r o v e d w h e n t h e y are p e r f o r m e d , as t h e y o f t e n are, 
i n a p p r o p r i a t e l y . A n y one accustomed to t raverse p a r t i c u l a r 
s treets o n his w a y t o some place o f business, finds t ha t , when 
i n t e n d i n g t o b r a n c h - o f f elsewhere, he is ap t , i f engaged i n 
t h o u g h t , t o f o l l o w t h e usua l r o u t e — o f t e n f o r a, l o n g w a y 
b e y o n d the p o i n t at w h i c h he shou ld have d i v e r g e d : t h e i m ­
pressions rece ived f r o m the f a m i l i a r objects he passes, cause 
h i m t o m a k e the o r d i n a r y crossings a n d t u r n i n g s . I n 
r e a d i n g a loud , aga in , t he l aw is w e l l d isp layed. O r i g i n a l l y , 



458 SPECIAL SYNTHESIS. 

s igh t o f the le t ters was f o l l o w e d b y t h o u g h t o f the sounds ; 
and t h o u g h t o f the sounds, b y such yoca l actions as 
made the sounds. B u t eventual ly , the connexions between 
v isua l impressions and vocal actions g r o w so fa r automatic , 
t ha t i t becomes possible to read a loud sentence a f te r sen­
tence w h i l e occupied i n t h i n k i n g o f someth ing else—while 
unconscious of the words u t t e r e d and the ideas conveyed by 
t hem. I n short , many i f no t most o f our common 
da i ly actions (actions every step o f w h i c h was o r i g i n a l l y pre­
ceded b y a consciousness o f consequences and was therefore 
ra t ional) have, b y perpe tua l r epe t i t i on , been rendered more 
or less automat ic . The requis i te impressions b e i n g made 
on us, the appropr ia te movements f o l l o w ; w i t h o u t memory, 
reason, or v o l i t i o n , c o m i n g i n t o p l ay . 

§ 205. A further interpretation here becomes possible. 
W e have seen t ha t r a t i ona l ac t ion arises out o f ins t inc t ive 
ac t ion w h e n th i s g rows too complex to be per fec t ly auto­
mat ic . W e have n o w to observe tha t , at the same t ime , there 
arises t h a t k i n d o f reasoning w h i c h does no t d i r ec t ly lead to 
ac t ion—tha t reasoning t h r o u g h w h i c h the great mass of 
su r round ing co-existences and sequences are k n o w n . 

A s fas t as the groups o f ex te rna l a t t r ibu tes and relat ions 
recognized, become too complex t o be consolidated i n t o 
s ingle psychical states, there resu l t b o t h the o p p o r t u n i t y and 
the power o f i n f e r r i n g such a t t r ibu tes or relat ions be long ing 
to any g r o u p , as are no t immed ia t e ly presented. Pure i n ­
s t inc t continues so l o n g as the s t i m u l i responded to are made 
up o f f ew and constant components . W h i l e the combined 
impressions o f colour, pos i t i on , size, and m o t i o n , w h i c h 
together s tand f o r an adjacent object t ha t can be seized f o r 
prey, are alone receivable, the act ions w i l l be p u r e l y auto­
mat ic . B u t b y the t i m e t ha t the o rgan iza t ion o f experiences 
bas g i v e n a power o f apprec ia t ing the compl ica ted relat ions 
o f f o r m , o f m i x e d co lou r ing , o f pecul iar mot ions , & c , a long 
w i t h the m r r e general ones o f colour , pos i t i on , size, and 
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m o t i o n ; t h e a t t r i b u t e s a n d re la t ions u n i t e d i n t o a g r o u p , 
have g r o w n n o t o n l y too numerous t o be a l l mentally 
presen ted a t t h e same i n s t a n t , b u t too numerous to be a l l 
physically p resen ted a t t he same in s t an t . F o r the same 
experiences w h i c h have rendered these complex g roups o f 
a t t r i b u t e s cognizab le , have also b r o u g h t t h e m before the 
senses i n such var ious ways , t h a t sometimes one p a r t o f a 
g r o u p has been pe rcep t ib l e a n d sometimes another p a r t o f 
i t : n o w these elements o f an an imal ' s f o r m a n d m a r k i n g s 
a n d act ions have been v i s ib l e , a n d n o w those. T h o u g h on 
t h e average each experience o f the g r o u p has resembled 
p rev ious ones, y e t i t has presented some a t t r i b u t e s w h i c h 
t h e y d i d n o t present , and has n o t presented others w h i c h 
t hey d i d present . Hence , b y an accumula t i on o f such ex­
periences, each complex g r o u p o f ex t e rna l phenomena 
establishes i n the o rgan i sm an a n s w e r i n g complex g r o u p o f 
psych ica l states, w h i c h has t h e p e c u l i a r i t y t h a t i t conta ins 
more states t h a n were ever p roduced , or ever can be p r o ­
duced , b y any one p resen ta t ion o f the e x t e r n a l g r o u p . 
W h a t m u s t happen f r o m t h i s ? I t mus t happen t h a t w h e n , 
o n any f u t u r e p resen ta t ion o f the ex te rna l g r o u p , ce r t a in o f 
tbese agg rega t ed psych ica l states are d i r e c t l y p roduced b y 
the impress ions made o n the senses, var ious others o f the 
p sych ica l states t h a t have been agg rega t ed w i t h t h e m , or 
made coherent t o t h e m b y experience, w i l l become nascen t : 
t h e ideas o f one o r more unperce ived a t t r i bu t e s w i l l be 
a roused : the unperce ived a t t r i bu te s w i l l be inferred. 

H e r e , also, t h e d o c t r i n e enunc ia ted is v e r i f i e d b y the 
es tabl ished t r u t h o f i t s obverse. W e l a t e l y saw t h a t w h i l e , 
o n t h e one h a n d , i n s t i n c t i v e act ions pass i n t o r a t i o n a l act ions 
w h e n f r o m inc r ea s ing c o m p l e x i t y a n d i n f r e q u e n c y t h e y be­
come i m p e r f e c t l y a u t o m a t i c ; o n the o ther h a n d , r a t iona l 
act ions pass, b y constant r e p e t i t i o n , i n t o au tomat i c or ins t inc­
t i v e ac t ions . S i m i l a r l y , w e m a y here see t h a t w h i l e , o n tbe 
one h a n d , r a t i o n a l inferences arise w h e n t h e g roups o f a t t r i ­

butes a n d re la t ions cognized become such t h a t the impres* 
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sions o f t h e m cannot be s imultaneously co-ord ina ted ; on the 
other hand, r a t iona l inferences pass, b y constant recurrence, 
i n to au tomat ic inferences or organic i n t u i t i o n s . A l l ac­
q u i r e d percept ions e x e m p l i f y th i s t r u t h . The numberless 
cases i n w h i c h we seem d i r e c t l y t o k n o w the distances, 
fo rms , sol idi t ies , textures , & c , o f the t h i n g s a round us, are 
cases i n w h i c h psychical states o r i g i n a l l y answer ing to phe­
nomena separately perceived, a n d a f te rwards connected i n 
t h o u g h t b y inference, have, b y r e p e t i t i o n , become indis-
solubly un i t ed , so as to cons t i tu te a r a t i ona l knowledge that 
appears i n t u i t i v e . 

Thus , the experience-hypothesis furnishes an adequate so­
l u t i o n . The genesis o f i n s t i nc t , the development o f memory 
and reason out o f i t , and the consol ida t ion o f r a t iona l 
actions and inferences i n t o i n s t i n c t i v e ones, are a l ike expl ic­
able o n the s ingle p r i n c i p l e , t h a t the cohesion between 
psychical states is p ropor t iona te to the f requency w i t h w h i c h 
the r e l a t ion between the answer ing externa l phenomena has 
been repeated i n experience. 

§ 206. But does the experience-hypothesis also explain 
the evo lu t ion o f the h ighe r f o r m s o f r a t i o n a l i t y ou t o f the 
lower? I t does. B e g i n n i n g w i t h reasoning f r o m par t i cu ­
lars to p a r t i c u l a r s — f a m i l i a r l y e x h i b i t e d b y ch i ld r en and b y 
domestic an imals—the progress t o i n d u c t i v e and deductive 
reasoning is s i m i l a r l y u n b r o k e n , as w e l l as s i m i l a r l y deter­
m i n e d . A n d b y the accumula t ion o f experiences is also 
de te rmined the advance f r o m n a r r o w generalizations to 
generalizations successively w i d e r and w i d e r . 

W e r e i t n o t f o r the p reva len t a n x i e t y to establish some 
absolute d i s t i n c t i o n be tween a n i m a l i n t e l l i gence a n d human 
in te l l igence , i t w o u l d be needless to assign p r o o f o f th i s . 
E v e n as i t i s , the t r u t h is so mani fes t t h a t unde r mos t o f i ts 
aspects none ques t ion i t . E v e r y one admi t s t h a t the i n f a n t , 
wh i l e occupied i n d r a w i n g those s imples t inferences w h i c h 
b y and b y become consol idated i n t o acqu i red percept ions , is 
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e x o r c i s i n g no h i g h e r r a t i o n a l i t y t h a n the d o g t h a t recognizes 
his o w n name, the d i f f e r e n t members o f the household , a n d 
t h e hour s o f meals . E v e r y one m u s t also a d m i t t h a t the 
steps b y w h i c h these s imples t inferences o f the i n f a n t pass 
i n t o those inferences o f h i g h c o m p l e x i t y d r a w n i n a d u l t l i f e , 
are so g r adua l t h a t i t i s imposs ib le to m a r k t h e successive 
steps : no one can name t h a t day i n any h u m a n l i f e w h e n 
the a l leged d i v i s i o n be tween special a n d gene ra l conclusions 
was crossed. Hence , every one is b o u n d to a d m i t t h a t as the 
r a t i o n a l i t y o f an i n f a n t is no h i g h e r t h a n t h a t o f a d o g , i f 
so h i g h ; a n d as, f r o m the r a t i o n a l i t y o f the i n f a n t t o t h a t 
o f the m a n the progress is t h r o u g h g rada t ions w h i c h are i n ­
f i n i t e s i m a l ; there is also a series o f i n f i n i t e s i m a l g rada t ions 
t h r o u g h w h i c h b r u t e r a t i o n a l i t y m a y pass i n t o h u m a n r a t i o n ­
a l i t y . F u r t h e r , i t m u s t be a d m i t t e d t h a t as the ass imi la t ion 
o f experiences o f successively- increasing c o m p l e x i t y , suffices 
f o r t he u n f o l d i n g o f reason i n the i n d i v i d u a l h u m a n b e i n g ; 
so m u s t i t suff ice f o r the e v o l u t i o n o f reason i n genera l . 

E q u a l l y clear is the a r g u m e n t f r o m the h i s t o r y o f c i v i l i z a t i o n , 
o r f r o m the compar i son o f e x i s t i n g races o f m e n . T h a t there 
is an immense d i f ference i n abstractness be tween the reason­
i n g s o f the a b o r i g i n a l races w h o peopled B r i t a i n , a n d the 
reasonings o f the Bacons a n d N e w t o n s w h o have descended 
f r o m t h e m , is a t r i t e r e m a r k . T h a t the Papuan cannot d r a w 
inferences a p p r o a c h i n g i n c o m p l e x i t y to those da i l y d r a w n b y 
E u r o p e a n savants, is no less a p l a t i t u d e . Y e t no one alleges 
an absolute d i s t i n c t i o n be tween our facu l t i es a n d those o f 
o u r r e m o t e ancestors, o r be tween the facu l t i es o f c i v i l i z e d 
m e n a n d those o f savages. F o r t u n a t e l y , the re are records 
s h o w i n g t h a t the advance towards concept ions o f g rea t c o m ­
p l i c a t i o n a n d h i g h gene ra l i t y , has t a k e n place b y s low steps— 
b y n a t u r a l g r o w t h . L e t us g lance a t t h e m . S imple 
n u m e r a t i o n ex is ted before a r i t h m e t i c ; a r i t h m e t i c before 
a l g e b r a ; a lgebra before the i n f i n i t e s i m a l c a l c u l u s ; a n d the 
more specia l f o r m s o f the i n f i n i t e s i m a l calculus before i t s 
more gene ra l f o r m s . The l a w o f the scales was k n o w n 
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before tbe general l aw o f tbe lever was k n o w n ; tbe law of 
tbe lever was k n o w n before tbe laws o f compos i t ion and 
resolu t ion o f forces were k n o w n ; and tbese were k n o w n 
before tbe laws o f m o t i o n under t b e i r un ive r sa l fo rms wero 
k n o w n . F r o m tbe ancient doc t r ine tba t tbe curve i n w b i c b 
tbe sun, tbe moon , and eacb o f tbe planets , moves, is a 
c i rc le (a pe r f ec t l y s imple and constant f i gu re ) ; t o the doc 
t r i n e t a u g h t b y K e p l e r , t ha t each member o f the planetary 
system describes an ellipse (a m u c h less s imple and constant 
figure); and a f te rwards t o the doct r ine t a u g h t b y N e w t o n , 
t ha t the curve descr ibed b y every heavenly body is 
some conic sect ion (a s t i l l less s imple and constant 
figure); the advance i n genera l i ty , i n complex i ty , i n ab-
stractness, is mani fes t . N u m e r o u s l i k e i l lus t ra t ions are 
f u r n i s h e d b y Physics, b y Chemis t ry , b y P h y s i o l o g y : a l l of 
t h e m showing , i n c o m m o n w i t b the fo r ego ing ones, 
tha t the advance has been g radua l , and tha t each more 
general r e l a t ion has become k n o w n t h r o u g h the experience 
o f relat ions a degree less genera l . I f , then , we have 
p r o o f t ha t i n the course o f c i v i l i z a t i o n there has been an 
advance f r o m r a t i o n a l cogni t ions o f a l o w order o f genera l i ty 
to those o f a h i g h order o f genera l i ty , b r o u g h t about solely 
b y the accumula t ion o f exper iences; i f th i s advance is as 
great as t b a t f r o m the h i g h e r f o r m s o f b r u t e r a t i ona l i t y to 
the lower f o r m s o f h u m a n r a t i o n a l i t y ( w h i c h no one who 
compares the general izat ions o f a H o t t e n t o t w i t h those of 
L a Place can deny) ; i t is a l eg i t ima t e conclusion tha t 
the accumula t ion o f experiences suffices to account f o r the 
evo lu t ion o f a l l r a t i o n a l i t y ou t o f i t s s implest f o r m s . The 
d i s t i n c t i o n , contended f o r b y W h a t e l y , be tween special 
reasoning and general reasoning, is un tenable . Genera l i ty 
is e n t i r e l y a t h i n g o f degree ; and unless i t be asserted tha t 
the r a t i ona l f a c u l t y o f the c u l t i v a t e d European is essentially 
d i f f e r en t f r o m tha t o f a savage or a c h i l d , i t cannot con­
s is tent ly be asserted t h a t there is any essential d i f ferenco 
between b r u t e reason and h u m a n reason. 



REASON. 463 

§ 207 . T o comple te the a r g u m e n t i t needs b u t t o show, 
b y a special synthesis , t h a t the es tab l i shment o f every 
genera l i za t ion , s imple o r complex , concrete o r abs t rac t , is 
d e f i n i t e l y exp l icab le i n c o n f o r m i t y w i t h the p r i n c i p l e h i t h e r ­
t o t r aced . T h e genera l l a w t h a t t h e cohesion o f psych ica l 
states is d e t e r m i n e d b y the f r e q u e n c y w i t h w h i c h they have 
f o l l o w e d one another i n exper ience , a f fo rds a sa t isfactory 
s o l u t i o n o f the h ighes t as o f t h e lowes t p sycho log ica l phe­
nomena . W h e n t r e a t i n g o f the i n t e g r a t i o n o f correspon­
dences, s o m e t h i n g was done t owards s h o w i n g t h a t the f o r ­
m a t i o n o f the mos t ex tended general izat ions does n o t d i f f e r 
i n m e t h o d f r o m the f o r m a t i o n o f the s imples t p e r c e p t i o n s ; 
b u t here, t h i s m a y be more d e f i n i t e l y s h o w n . 

A s an instance l e t us t a k e the d iscovery o f the r e l a t i o n 
be tween degree o f e v o l u t i o n o f the nervous sys tem a n d 
degree o f in te l l igence . O r i g i n a l l y , no such r e l a t i o n was recog­
n ized or was suspected. I t was k n o w n t h a t ce r t a in creatures 
have m o r e sagaci ty t h a n others . I t was k n o w n t h a t ce r t a in 
creatures have l a rge r heads t h a n others . T o some i t was 
k n o w n t h a t t h e l a rge r heads c o m m o n l y c o n t a i n l a rger 
masses o f s o f t w h i t i s h m a t t e r . B u t the causal connexions 
a m o n g these t r a i t s were obscured b y o ther connexions . I n ­
t e l l i g e n t creatures were seen to have var ious o ther charac­
te r i s t i c s besides l a rge bra ins . M o s t o f t h e m are f o u r -
l e g g e d ; mos t o f t h e m are covered w i t h f u r ; mos t o f t h e m 
have t ee th . A n d creatures h a v i n g la rge bra ins were seen to 
have o ther character is t ics t h a n t h a t o f i n t e l l i g e n c e : as 
s t r e n g t h , l e n g t h o f l i f e , v iv iparousness . Hence , there was 
a t first no reason w h y h e i g h t o f i n t e l l i gence a n d ex t en t of 
nervous deve lopment , shou ld be t h o u g h t o f toge the r . 
W h a t , t h e n , was needed t o es tabl ish a m e n t a l connex ion 
be tween t h e m ? N o t h i n g b u t an a c c u m u l a t i o n o f ex­
per iences ; or , as we say—a m u l t i p l y i n g o f observat ions. 
T h a t the r a t iona le o f t h i s , a n d i t s c o n f o r m i t y to the genera l 

l aw , m a y be unders tood , l e t us have recourse to symbols . 
L e t A s t and f o r t h e k n o w n character is t ic , in te l l igence . 
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A n d le t us p u t X to represent the u n k n o w n cnaracteris t ic 
o n w h i c h i t is dependent—a developed nervous system. N o w 
A is f o u n d a long w i t h m a n y var ie t ies o f size, f o r m , colour, 
s t ruc ture , hab i t , & c . ; and X co-exists w i t h t h i s , tha t , and 
the other pecu l i a r i t y , besides in te l l igence . T b a t is to say, 
there are many d i f f e r en t g roups o f a t t r ibu tes var ious ly as­
sociated w i t h A and X , and b y w h i c h the r e l a t i o n o f A to 
X is d i sgu i sed ; or, t o cont inue the symbols—there are 
groups , B C D X L F Z A , P L F A Q N X Y , E D Z B 
X B A 0 Y , a n d so on , i n countless combina t ions . B u t 
n o w i f , o ther t h i n g s b e i n g equal , the cohesion o f psychical 
states is p ropor t iona te to the n u m b e r o f t imes they have 
been connected i n experience, w h a t mus t resul t i n the 
minds o f those w h o are c o n t i n u a l l y impressed w i t h groups 
o f a t t r ibu tes w h i c h , d i f f e r i n g as t hey do i n other respects, 
are a l ike i n p resen t ing the r e l a t i o n A to X ? A s the rela­
t i o n o f A to X is c o n s t a n t ; as the re la t ions o f A to any 
other a t t r i b u t e , and o f X to any o ther a t t r i b u t e , are not con­
stant ; as, consequently, the r e l a t i o n o f A to X occurs w i t h 
greater f requency t h a n the r e l a t i o n o f A to a n y t h i n g else, 
or o f X to a n y t h i n g e lse ; i t f o l l o w s f r o m the general 
law t ha t the psychica l states answer ing to A and X , w i l l 
become more coherent to each other t h a n e i ther is to the 
rest o f the states w i t h w h i c h t hey occur—there w i l l even­
t u a l l y arise a tendency f o r A to ca l l up X , and f o r X to call 
up A . I n other words , A and X w i l l be connected i n t h o u g h t 
as a t t r ibu tes t h a t cons tan t ly co -ex i s t ; a n d so w i l l be esta­
b l i shed tbe genera l iza t ion t h a t the degree o f in te l l igence 
varies as the development o f the nervous sys tem. 

M a n i f e s t l y , the same reasoning holds however c o m p l i ­
cated the re la t ions , a n d however g r e a t l y obscured. I n ­
v o l v e d and v a r i e d as m a y be the phenomena to be gene­
ral ized, i f there has already been reached t h a t grade o f 
in te l l igence r e q u i r e d f o r c o g n i t i o n o f the complex t e rms o f 
the r e l a t i o n c o m m o n to t h e m ; t hen , repeated experiences 
w i l l eventua l ly generalize the r e l a t i on , i n v i r t u e o f tha t 
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same s i m p l e l a w o f p sych ica l changes w h i c h we have f o u n d 
s u f f i c i e n t t o e x p l a i n t h e l o w e r phenomena o f i n t e l l i gence . 

§ 208. Here seems to be the fittest place for pointing out 
h o w t h e gene ra l d o c t r i n e t h a t has been developed, supplies 
a r e c o n c i l i a t i o n b e t w e e n the exper ience-hypothesis as c o m ­
m o n l y i n t e r p r e t e d , a n d t h e hypothes i s w h i c h the t r a n -
scendental is ts oppose t o i t . * 

* In the first edition of this work there here followed a paragraph which 
is no longer required, nor can indeed be properly embodied in the text—a 
paragraph expressing a belief in the natural genesis of organic forms, in 
contrast with the current belief in their supernatural genesis. But while 
this paragraph is now needless, i t formed a needful part of the argument as 
originally worked out ; and I here append i t for this reason, as well as for 
the purpose of indicating the view I held on the question of the origin of 
species at the time when the first edition of this work was published in 
1855. The paragraph is intentionally reproduced without verbal amend­
ments or changes of any kind. 

" As most who have read thus far wi l l have perceived, both the general 
argument unfolded in the synthetical divisions of this work, and many of 
the special arguments by which i t has been supported, imply a tacit adhe­
sion to the development hypothesis—the hypothesis that Life in its multi­
tudinous and infinitely-varied embodiments, has arisen out of the lowest 
and simplest beginnings, by steps as gradual as those which evolve a homo­
geneous microscopic germ into a complex organism. This tacit adhesion, 
which the progress of the argument has rendered much more obvious than 
I anticipated i t would become, I do not hesitate to acknowledge. Not, 
indeed, that I adopt the current edition of the hypothesis. Ever 
since the recent revival of the controversy of 'law versus miracle,' I have 
not ceased to regret that so unfortunate a statement of the law should 
have been given—a statement quite irreconcilable with very obvious truths, 
and one that not only suggests insurmountable objections, but makes over 
to opponents a vast series of facts which, rightly interpreted, would tell 
with great force against them. [This referred to the Vestiges of the Natural 
History of Creation.] What may be a better statement of the law, this is 
not the place to inquire. I t must suffice to enunciate the belief that Life 
under all its forms has arisen by a progressive, unbroken evolution ; and 
through the immediate instrumentality of what we call natural causes. 
That this is an hypothesis, I readily admit. That i t may never be anything 
more, seems probable. That even in its most defensible shape there ar« 
serious difficulties in its way, I cheerfully acknowledge : though, consider 
ing the extreme complexity of the phenomena; the entire destruction oi 
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The universa l l aw tha t , o ther t h i n g s equal , the cohesion 
o f psychical states is p ropor t iona te t o the f requency w i t h 
w h i c h they have f o l l o w e d one another i n experience, 
supplies an explana t ion o f the so-called " f o rms o f t h o u g h t , " 
as soon as i t is supplemented b y the l aw tha t hab i tua l 
psychical successions en ta i l some hered i t a ry tendency to 
such successions, w h i c h , under pers is tent condi t ions , w i l l 
become cumula t ive i n genera t ion a f t e r genera t ion W e 
saw t h a t the establishment o f those compound re f l ex actions 
called ins t inc t s , is comprehensible o n the p r i n c i p l e tha t 
inner relat ions are, b y pe rpe tua l r e p e t i t i o n , organized in to 
correspondence w i t h outer re la t ions . W e have n o w to 
observe t ha t the es tabl ishment o f those consolidated, those 
indissoluble , those i n s t i n c t i v e m e n t a l re la t ions cons t i t u t i ng 
our ideas o f Space and T i m e , is comprehensible on the same 
p r i n c i p l e . F o r i f even to ex te rna l relat ions that 
are o f t e n experienced d u r i n g the l i f e o f a s ingle organism, 
answer ing i n t e r n a l re la t ions are established t h a t become 
nex t t o a u t o m a t i c — i f such a combina t ion o f psychical 
changes as t ha t w h i c h guides a savage i n h i t t i n g a b i r d 

the earlier part of the evidence ; the fragmentary and obscure character of 
that which remains ; and the total lack of information respecting the in­
finitely-varied and involved causes that have been at work; i t would 
be strange were there not such difficulties. Imperfect as i t is, how­
ever, the evidence in favour appears to me greatly to preponderate over 
the evidence against. Save for those who still adhere to the Hebrew 
myth, or to the doctrine of special creations derived from i t , there is no 
alternative but this hypothesis or no hypothesis. The neutral state of 
having no hypothesis, can be completely preserved only so long as the con­
flicting evidences appear exactly balanced : such a state is one of unstable 
equilibrium, which can hardly be permanent. For myself, finding that 
there is no positive evidence of special creations, and that there is some 
positive evidence of evolution—alike in the history of the human race, in 
the modifications undergone by all organisms under changed conditions, in 
the development of every living creature—I adopt the hypothesis until 
better instructed : and I see the more reason for doing this, in the facts, 
that i t appears to be the unavoidable conclusion pointed to by the foregoing 
investigations, and that i t furnishes a solution of the controversy betweer 
the disciples of Locke and those of Kant." 
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w i t h a n a r r o w , becomes, b y constant r e p e t i t i o n , so o r g a n ­
i z e d as t o be p e r f o r m e d a lmos t w i t h o u t t h o u g h t o f t h e p r o ­
cesses o f a d j u s t m e n t gone t h r o u g h — a n d i f s k i l l o f t h i s k i n d 
is so f a r t r ansmis s ib l e t h a t p a r t i c u l a r races o f m e n become 
charac te r ized b y p a r t i c u l a r ap t i tudes , w h i c h are n o t h i n g 
else t h a n p a r t i a l l y - o r g a n i z e d psych ica l c o n n e x i o n s ; t h e n , 
i f t he re ex i s t c e r t a i n e x t e r n a l r e l a t ions w h i c h are expe­
r i e n c e d b y a l l o rgan i sms a t a l l i n s t an t s o f t h e i r w a k i n g l ives 
— r e l a t i o n s w h i c h are abso lu te ly cons tant , abso lu te ly u n i ­
ve r sa l—there w i l l be es tabl ished a n s w e r i n g i n t e r n a l re la ­
t i ons t h a t are abso lu t e ly constant , abso lu te ly un iversa l . 
S u c h re la t ions we have i n those o f Space a n d T i m e . The 
o r g a n i z a t i o n o f sub jec t ive re la t ions ad jus t ed to these ob ­
j e c t i v e re la t ions has been c u m u l a t i v e , n o t i n each race o f 
creatures o n l y , b u t t h r o u g h o u t successive races o f creatures ; 
a n d such sub jec t ive re la t ions have, the re fo re , become more 
consol ida ted t h a n a l l o thers . B e i n g exper ienced i n every 
p e r c e p t i o n a n d every ac t ion o f each crea ture , these con­
nex ions a m o n g ou te r existences mus t , f o r t h i s reason too . 
be responded t o b y connexions a m o n g inne r fee l ings , t h a t 
are, above a l l o thers , ind i sso lub le . A s the subst ra ta o f a l l 
o ther re la t ions i n the non-ego, t hey m u s t be responded t o 
b y concept ions t h a t are the subst ra ta o f a l l o ther re la t ions 
i n t h e ego. B e i n g the constant a n d i n f i n i t e l y - r e p e a t e d ele­
men t s o f t h o u g h t , t h e y m u s t become the au toma t i c ele­
men t s o f t h o u g h t — t h e elements o f t h o u g h t w h i c h i t is 
imposs ib le to g e t r i d o f — t h e " f o r m s o f i n t u i t i o n . " 

Such , i t seems t o me , is the o n l y possible r econc i l i a t ion 
be tween t h e exper ience-hypothesis a n d t h e hypothes i s c f 
the t ranscendenta l i s t s ; n e i t he r o f w h i c h is tenable b y i t se l f . 
I n s u r m o u n t a b l e d i f f i c u l t i e s are presented b y the K a n t i a u 
d o c t r i n e (as w e shal l he rea f t e r see) ; a n d the an tagonis t 
d o c t r i n e , t a k e n alone, presents d i f f i c u l t i e s t h a t are equal ly 
i n s u r m o u n t a b l e . T o rest w i t h the u n q u a l i f i e d assert ion t ha t , 
antecedent t o experience; the m i n d is a b l a n k , is t o i gno re 
the ques t ions—whence comes the p o w e r o f o r g a n i z i n g expe 

21 
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riences ? whence arise the d i f f e ren t degrees o f tha t power 
possessed b y d i f f e ren t races o f organisms, a n d d i f fe ren t 
ind iv idua l s o f the same race ? I f , at b i r t h , there exists 
n o t h i n g b u t a passive r e c e p t i v i t y o f impressions, why 
is n o t a horse as educable as a man ? Should i t be 
said tha t language makes the difference, t h e n w h y do 
no t the cat and the dog , reared i n the same household, 
a r r ive at equal degrees and k i n d s o f in te l l igence ? U n d e r ­
stood i n i t s cu r r en t f o r m , the experience-hypothesis implies 
t b a t tbe presence o f a de f in i t e ly -o rgan ized nervous system 
is a c ircumstance o f no m o m e n t — a fac t no t needing to be 
t aken i n t o accoun t ! Y e t i t is the a l l - i m p o r t a n t fac t—the 
fac t t o w h i c h , i n one sense, the c r i t i c i sms o f L i e b n i t z and 
others po in t ed—the fac t w i t h o u t w h i c h an ass imila t ion of ex­
periences is inexp l icab le . T h r o u g h o u t the animal 
k i n g d o m i n general , the actions are dependent on the 
nervous s t ruc tu re . The phys io log is t shows us tha t each 
re f l ex movement impl ies the agency o f ce r ta in nerves and 
g a n g l i a ; t ha t a development o f compl ica ted ins t incts is 
accompanied b y c o m p l i c a t i o n o f the nervous centres and 
t h e i r commissura l connexions ; t ha t the same creature i n 
d i f f e r en t stages, as l a rva a n d imago f o r example, changes i t s 
ins t inc t s as i t s nervous s t ruc tu re changes; and t ha t as we 
advance to creatures o f h i g h in te l l igence , a vast increase i n 
the size a n d i n the c o m p l e x i t y o f the nervous system takes 
place. W h a t is the obvious inference ? I t is t ha t the 
a b i l i t y t o co-ordinate impressions a n d to p e r f o r m the appro­
pr ia te actions, always impl ies the pre-existence o f cer ta in 
nerves a r ranged i n a ce r ta in way . W h a t is the mean ing o f 
the h u m a n b r a i n ? I t is t h a t the m a n y established rela­
t ions a m o n g i t s par ts , s tand f o r so m a n y established rela­
t ions among the psychica l cbanges. Each o f the constant 
connexions a m o n g the f ibres o f the cerebral masses, answers 
to some constant connex ion o f phenomena i n the exper i ­
ences o f the race. Jus t as the o rgan ized a r rangement sub­
s i s t ing be tween the sensory nerves o f the nos t r i l s a n d tbe 



SEASON. 469 

m o t o r nerves o f t h e r e s p i r a t o r y muscles, n o t o n l y makes 
possible a sneeze, b u t also, i n the n e w l y - b o r n i n f a n t , imp l i e s 
sneezings t o be he rea f te r p e r f o r m e d ; so, a l l t be o rgan ized 
a r rangement s subs i s t i ng a m o n g the nerves o f t h e i n f a n t ' s 
b r a i n , n o t o n l y m a k e possible cer ta in combina t ions o f i m ­
pressions, b u t also i m p l y t h a t such combina t ions w i l l here­
a f t e r be m a d e — i m p l y t h a t there are a n s w e r i n g combina ­
t ions i n t b e ou te r w o r l d — i m p l y a preparedness t o cognize 
these c o m b i n a t i o n s — i m p l y facul t ies o f c o m p r e h e n d i n g t h e m . 
I t is t r u e t h a t the r e s u l t i n g c o m p o u n d p sych i ca l changes, 
do n o t t a k e place w i t h the same readiness a n d au tomat ic 
p rec i s ion as the s imple r e f l ex a c t i o n i n s t a n c e d — i t is t r u e 
t b a t some i n d i v i d u a l experiences seem r e q u i r e d to establ ish 
t h e m . B u t w h i l e t h i s is p a r t l y due t o the f ac t t ha t these 
combina t ions are h i g h l y i n v o l v e d , e x t r e m e l y v a r i e d i n t h e i r 
modes o f occurrence, made u p the re fo re o f p sych ica l r e l a ­
t ions less c o m p l e t e l y coherent , a n d hence need f u r t h e r repe­
t i t i o n s t o pe r f ec t t h e m ; i t is i n a m u c h grea ter degree due 
to t b e f ac t t h a t at b i r t h the o r g a n i z a t i o n o f the b r a i n is i n ­
comple te , a n d does n o t cease i t s spontaneous progress f o r 
t w e n t y or t h i r t y years a f t e r w a r d s . Those w h o con tend t h a t 
k n o w l e d g e resul ts w h o l l y f r o m the experiences o f the i n d i ­
v i d u a l , i g n o r i n g as t h e y do the m e n t a l e v o l u t i o n w h i c h 
accompanies t h e autogenous deve lopment o f the nervous 
sys tem, f a l l i n t o an e r ro r as g rea t as i f t h e y were to 
ascribe a l l b o d i l y g r o w t h a n d s t r uc tu r e to exercise, f o r ­
g e t t i n g the i nna t e t endency to assume the a d u l t f o r m . 
W e r e the i n f a n t b o r n w i t h a f u l l - s i z e d a n d comple t e ly -
cons t ruc t ed b r a i n , t h e i r p o s i t i o n w o u l d be less un tenab le . 
B u t , as t h e case stands, the g r adua l ly - inc rea s ing i n t e l l i ­
gence d i sp layed t h r o u g h o u t c h i l d h o o d a n d y o u t h , is more 
a t t r i b u t a b l e to the c o m p l e t i o n o f the cerebra l o rgan i za t i on , 
t h a n t o t h e i n d i v i d u a l experiences—a t r u t h p r o v e d b y t h e 
f a c t t h a t i n a d u l t l i f e the re is sometimes d i sp layed a h i g h 
e n d o w m e n t o f some f a c u l t y w h i c h , d u r i n g educat ion , was 
never b r o u g h t i n t o p l a y . Doubt less , experiences received 
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b y tbe i n d i v i d u a l f u r n i s h the concrete mater ials f o r a l l 
t h o u g h t . Doubt less , the organized and semi-orsranizod 
arrangements e x i s t i n g among the cerebral nerves, can give 
no knowledge u n t i l there has been a presenta t ion o f the 
ex terna l relat ions to w h i c h they correspond. A n d doubt ­
less, the chi ld ' s da i ly observations and reasonings a i d the 
f o r m a t i o n o f those i n v o l v e d nervous connexions t h a t are i n 
process o f spontaneous e v o l u t i o n ; j u s t as i t s da i ly gambols 
a id the development o f i t s l i m b s . B u t say ing th i s is quite 
a d i f f e ren t t h i n g f r o m say ing t ha t i t s in te l l igence is w h o l l y 
produced b y i t s experiences. T h a t is an u t t e r l y inadmis­
sible doc t r ine—a doc t r ine w h i c h makes the presence o f a 
b r a i n meaningless—a doct r ine w h i c h makes id io t cy unac­
countable . 

I n the sense, then, t ha t there exist i n the nervous system 
cer ta in pre-established relat ions answer ing to relations i n 
the env i ronment , there is t r u t h i n the doc t r ine o f '' fo rms of 
i n t u i t i o n " — n o t tbe t r u t h w h i c h i t s defenders suppose, b u t 
a para l le l t r u t h . Cor respond ing to absolute ex te rna l rela­
t ions , there are established i n the s t ruc ture o f the nervous 
system absolute i n t e r n a l re la t ions—rela t ions t h a t are poten­
t i a l l y present before b i r t h i n the shape o f de f in i t e nervous 
connexions ; t h a t are antecedent t o , and independent of, 
i n d i v i d u a l exper iences ; and t ha t are au tomat ica l ly dis­
closed a long w i t h the first cogn i t ions . A n d , as here u n ­
derstood, i t is n o t o n l y these f u n d a m e n t a l re la t ions wh ich 
are thus p r e - d e t e r m i n e d ; b u t also hosts o f o ther relations 
o f a more or less constant k i n d , w h i c h are congeni ta l ly 
represented b y more or less complete nervous connex­
ions. B u t these p re -de te rmined i n t e r n a l relat ions, 
t h o u g h independent o f the experiences o f the i n d i v i d u a l , 
are no t independent o f experiences i n g e n e r a l : t h e y have 
been de te rmined b y the experiences o f p r eced ing organisms. 
The coro l l a ry here d r a w n f r o m the genera l a r g u m e n t is, 
tha t the h u m a n b r a i n is an organized reg i s te r o f i n f i n i t e l y -
uumerous experiences received d u r i n g tbe e v o l u t i o n o f l i f e , 
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o r r a the r , d u r i n g the e v o l u t i o n o f tha t series o f o rgan isms 
t h r o u g h w h i c h t h e h u m a n o r g a n i s m has been reached. T h e 
effects o f t h e mos t u n i f o r m a n d f r e q u e n t o f these experiences 
have been successively bequeathed , p r i n c i p a l a n d i n t e r e s t ; 
a n d have s l o w l y a m o u n t e d t o t h a t h i g h i n t e l l i g e n c e w h i c h 
l ies l a t en t i n t h e b r a i n o f the i n f a n t — w h i c h the i n f a n t i n 
a f t e r l i f e exercises a n d perhaps s t r eng thens or f u r t h e r c o m ­

p l i ca t e s—and w h i c h , w i t h m i n u t e add i t i ons , i t bequeaths to 
f u t u r e genera t ions . A n d thus i t happens t h a t t h e E u r o p e a n 
i n h e r i t s f r o m t w e n t y t o t h i r t y cub ic inches m o r e b r a i n t h a n 
t h e Papuan . Thus i t happens t h a t f acu l t i e s , as o f music , 
w h i c h scarcely ex is t i n some i n f e r i o r h u m a n races, become 
c o n g e n i t a l i n super ior ones. T h u s i t happens t h a t c u t o f 
savages unable to coun t u p to the n u m b e r o f t h e i r f i n g e r s , 
a n d speak ing a language c o n t a i n i n g o n l y noun 3 a n d verbs , 
arise a t l e n g t h o u r N e w t o n s and Shakspeares. 
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THE FEELINGS. 

§ 209. The assertion that those psychical states which we 
class as Fee l ings , are i n v o l v e d w i t h , a n d inseparable f r o m , 
those w h i c h we class as i n t e l l ec tua l processes, seems a con­
t r a d i c t i o n to d i rec t i n t e r n a l percept ions . I t w i l l , indeed, be 
at once a d m i t t e d t ha t i n t e l l e c tua l processes cannot be sepa­
ra ted f r o m ep i -per iphera l fee l ings , r ea l or i d e a l ; since, inva­
r i a b l y , these are e i ther the immedia te t e rms , or the u l t imate 
components o f the t e rms , be tween w h i c h re la t ions are esta­
b l i shed i n every c o g n i t i o n . B u t w h i l e a l l w i l l g r a n t tha t 
the fee l ings i n i t i a t e d i n us b y the forces o f the external 
w o r l d , are, i n t h e i r presentat ive or representat ive fo rms , the 
indispensable mater ia ls o f t h o u g h t , a n d t h a t therefore to 
th i s ex ten t in te l l ec t a n d f e e l i n g cannot be p a r t e d ; many 
w i l l demur to the p r o p o s i t i o n t h a t fee l ings o f the ento-
per iphera l a n d cen t ra l classes are n o t separable f r o m i n t e l ­
l ec tua l processes. 

Some approach towards a r i g h t comprehens ion o f the 
ma t t e r , w i l l be ga ined b y r e c a l l i n g ce r t a in l ead ing conclu­
sions set d o w n a m o n g the I n d u c t i o n s o f Psycho logy . W e 
saw tha t M i n d is composed o f fee l ings a n d the re la t ions be­
tween fee l ings . W e saw t h a t the fee l ings are p r i m a r i l y 
d iv is ib le i n t o the c e n t r a l l y - i n i t i a t e d a n d the pe r iphe ra l ly -
i n i t i a t e d ; w h i c h last are r e -d iv i s ib le i n t o those w h i c h are 
i n i t i a t e d at the outer surface o f the b o d y a n d those w h i c h 
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are i n i t i a t e d w i t h i n t h e b o d y . O n c o m p a r i n g these three 
g r e a t o rders o f f ee l ings , we f o u n d t h a t whereas the 
e p i p e r i p h e r a l are r e l a t i o n a l t o a v e r y g rea t e x t e n t , t he 
en tope r iphe ra l , a n d s t i l l more the cen t ra l , have b u t s m a l l 
ap t i t udes f o r e n t e r i n g i n t o r e l a t ions . Hence , b y i m p l i c a t i o n , 
i t was s h o w n t h a t the r e l a t i o n a l e lement o f M i n d is i n no case 

absent . B u t the r e l a t i o n a l e lement o f M i n d is t h e i n t e l l e c ­
t u a l e lement . O b v i o u s l y , t h e n , no k i n d o f f e e l i n g , sensa­
t i o n a l o r emot iona l , can be w h o l l y f r e e d f r o m the i n t e l l e c tua l 

e lement . 
F u r t h e r , t h i s conclus ion is i m p l i e d b y the a r g u m e n t ela­

bora t ed i n t h e f o r e g o i n g chapters . I f a l l m e n t a l phenomena 
are i nc iden t s o f t h e correspondence be tween t h e o rgan i sm 
a n d i t s e n v i r o n m e n t ; a n d i f t h i s correspondence passes i n ­
sens ib ly f r o m i t s lowest t o i t s h ighes t f o r m s ; t h e n , w e may 
be ce r t a in , a priori, t h a t no orders o f Fee l ings can be c o m ­
p l e t e l y d i sen tang led f r o m o ther phenomena o f consciousness. 
"We m a y i n f e r t h a t t h e y m u s t arise g r a d u a l l y ou t o f t h e 
l o w e r f o r m s o f p sych ica l ac t ion , b y steps such as lead 
t o t h e h i g h e r f o r m s o f p sych i ca l a c t i o n a l ready t r aced 
o u t ; a n d t h a t t h e y m u s t cons t i tu t e another aspect o f these. 
T h i s is j u s t w h a t w e sha l l find. 

§ 210. Before proceeding to the synthetic interpretation, 
i t m a y be w e l l t o r e m a r k t h a t even i n ou r o r d i n a r y e x p e r i ­
ences, t h e i m p o s s i b i l i t y o f d i ssoc ia t ing the psych ica l states 
classed as i n t e l l e c t u a l f r o m those seeming ly mos t u n l i k e 
psych ica l states classed as emot iona l , m a y be d iscerned . 
W h i l e w e con t inue t o compare such ex t r eme f o r m s o f 
the t w o as a n in fe rence a n d a fit o f anger , w e m a y fancy 
t h a t t h e y are e n t i r e l y d i s t i n c t . B u t i f we examine i n t e r m e ­
dia te modes o f consciousness, w e sha l l q u i c k l y find some 
w h i c h are b o t h c o g n i t i v e a n d emot ive . T a k e 
t h e state o f m i n d p r o d u c e d b y seeing a b e a u t i f u l statue. 
P r i m a r i l y , t h i s is a c o - o r d i n a t i o n o f t h e v i s u a l impressions 
w h i c h t h e s tatue g ives , r e s u l t i n g i n a consciousness o f w h a t 
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they m e a n ; and th i s we ca l l a p u r e l y i n t e l l ec tua l act. B u t 
usual ly t h i s act cannot be p e r f o r m e d w i t h o u t some pleasur­
able f ee l i ng o f the emot iona l order . S h o u l d i t be said tha t 
th i s emot ion arises f r o m the m a n y ideas associated w i t h the 
h u m a n f o r m , the re jo inder is , t h a t t h o u g h these a id i n i ts 
p r o d u c t i o n , i t cannot be a l together so accounted f o r ; seeing 
t ha t we feel a k i n d r e d pleasure o n con t empla t i ng a fine 
b u i l d i n g . I f i t be u r g e d t ha t , even i n th i s case, collateral 
states o f consciousness are i nduced w h i c h suffice to expla in 
the emot ion , t h e n , whence resul ts the g r a t i f i c a t i o n g iven on 
l o o k i n g a t a s imple curve—an ellipse or parabola ? The 
mani fes t d i f f i c u l t y i n d i s en t ang l ing the cogn i t ive f r o m the 
emot ive i n these cases, becomes, i n other cases, an impossi­
b i l i t y . N o t o n l y does the state o f consciousness produced 
b y a me lody show us c o g n i t i o n a n d emot ion inex t r i cab ly 
entangled , b u t the state o f consciousness produced b y a 
s ingle b e a u t i f u l tone does so. N o t o n l y is a combina t ion of 
colours, as i n a landscape, p roduc t i ve o f a pleasurable fee l ing 
beyond t ha t due to mere sensations; b u t there is pleasure 
accompany ing the pe rcep t ion o f even one colour, when of 
g rea t p u r i t y or b r i l l i ance . N a y , the t ouch o f a per fec t ly 
smooth o r sof t surface causes an agreeable consciousness. 
I n a l l these cases the s imple d i s t i n c t f e e l i ng d i rec t ly aroused 
b y the outer agent , is j o i n e d w i t h some compound vague 
fee l ing i n d i r e c t l y aroused. (See § 128.) 

Otherwise p n t , the m a t t e r stands thus . The materials 
dealt w i t h i n every cogn i t i ve process are e i ther sensations or 
the representat ions o f t h e m . These sensations, and b y i m ­
p l i ca t ion the representat ions o f t h e m , are h a b i t u a l l y i n some 
degree agreeable o r disagreeable. Hence , o n l y i n those rare 
cases i n w h i c h b o t h i t s t e rms a n d i t s r emote associations are 
absolu te ly i n d i f f e r e n t , can a n act o f c o g n i t i o n be abso­
lutely f r ee f r o m e m o t i o n . Conversely, as every emot ion 
involves the presen ta t ion or represen ta t ion o f objects and 
ac t ions ; a n d as the percept ions , a n d b y i m p l i c a t i o n the 
recollections, o f objects a n d actions, a l l i m p l y c o g n i t i o n s ; 
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i t f o l l o w s t h a t no e m o t i o n can be absolutely f ree f r o m cog­
n i t i o n . 

§ 211. The relation between intelligence and feeling will 
be mos t c l ea r ly u n d e r s t o o d o n s t u d y i n g t h e r e l a t i o n be tween 
pe rcep t ion a n d sensation, w h i c h are the s imples t f o r m s of 
the t w o . 

E v e r y sensation, t o be k n o w n as one, m u s t be p e r c e i v e d ; 
a n d m u s t so be i n one respect a p e r c e p t i o n . E v e r y percep­
t i o n m u s t be made u p o f c o m b i n e d sensat ions; a n d m u s t so 
be i n one respect sensational. B u t t h o u g h t h e y have the 
same essential elements, these elements are n o t s i m i l a r l y 
d o m i n a n t i n* the t w o . I n sensat ion, consciousness is occu­
p i e d w i t h ce r t a in af fect ions o f the o r g a n i s m . I n percep­
t i o n , consciousness is occupied w i t h the re la t ions a m o n g 
those a f fec t ions . Sensations are p r i m a r y undecomposable 
states o f consciousness; w h i l e percept ions are secondary 
decomposable states, cons i s t i ng o f changes f r o m one p r i m a r y 
s tate t o ano ther . H e n c e , as cont inuance o f t h e p r i m a r y states 
i s incons i s ten t w i t h t h e occurrence o f changes, i t f o l l o w s 
t h a t consciousness o f t h e changes is i n an t agon i sm w i t h 
consciousness o f t h e states be tween w h i c h t h e y occur . So 
t h a t p e r c e p t i o n a n d sensation are, as i t were , ever t e n d i n g 
t o exc lude each o ther , b u t never succeeding. I n d e e d , 
consciousness cont inues o n l y i n v i r t u e o f t h i s c o n f l i c t . 
W i t h o u t t h e p r i m a r y af fec t ions o f consciousness, there can 
be n o changes f r o m one p r i m a r y a f f ec t i on t o a n o t h e r ; a n d 
w i t h o u t changes f r o m one t o another , the re can be no 
p r i m a r y af fec t ions , since i n the absence o f changes con­
sciousness ceases. N e i t h e r consciousness o f the changes, 
n o r o f t h e af fec t ions be tween w h i c h t h e y occur , can ex is t b y 
i t s e l f . Never theless , e i the r m a y so p r edomina t e as g r e a t l y 
t o subord ina te t h e o the r . W h e n t h e changes are so r a p i d 
t h a t t h e states f o r m i n g t h e i r antecedents a n d consequents 
do n o t las t f o r appreciable t i m e s , consciousness is a lmos t 
w h o l l y occup ied w i t h c h a n g e s — w i t h the re la t ions a m o n g 
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sensations : sensations are present so f a r o n l y as is needfu l 
fo r the establ ishment o f re la t ions a m o n g t h e m ; a n d we have 
tha t c o n d i t i c n o f consciousness ca l led pe rcep t ion . O n the 
o ther hand , w h e n the states f o r m i n g the antecedents and 
consequents o f the changes have considerable persistence, or 
ra ther w h e n they are n o t p e r m a n e n t l y des t royed b y the 
changes b u t con t inua l ly r e t u r n , and are thus b r o k e n b y the 
changes on ly so f a r as is n e e d f u l t o m a i n t a i n consciousness 
— w h e n , therefore , some one o f t h e m b y i t s cont inuous recur­
rence, g r e a t l y predominates over others ; t h e n there results 
the c o n d i t i o n o f consciousness ca l led sensation. 

N o w th i s is j u s t the re la t ionsh ip w h i c h exists th roughout 
between k n o w i n g i n genera l a n d f ee l i ng i n general . Though 
d i f f e r i n g f r o m S i r W i l l i a m H a m i l t o n respec t ing the in ter ­
p re ta t ion o f the an tagonism be tween percep t ion and sensa­
t i o n , I agree w i t h h i m i n h o l d i n g t h a t the same antagonism 
holds between c o g n i t i o n and e m o t i o n . T h e differences are 
s i m p l y differences tha t arise f r o m successive complications. 
A s , ou t o f those s imple percept ions f o r m i n g the lowest class 
o f cogni t ions , the h i g h e r cogn i t ions resu l t b y the com­
p o u n d i n g o f percept ions ; so, ou t o f those s imple sensations 
f o r m i n g the lowest class o f fee l ings , the h i g h e r feehngs arise 
b y tbe c o m p o u n d i n g o f sensations. A n d as, w h e n cognitions 
g r o w h i g h l y c o m p o u n d t h e i r elements become too nume­
rous to be a l l present toge ther , a n d so become p a r t l y repre­
sentat ive, and a f t e rwards sometimes w h o l l y representative j 
so, w h e n the feel ings g r o w h i g h l y c o m p o u n d t h e i r elements 
become too numerous to be a l l present toge ther , and so 
become p a r t l y representat ive , a n d a f t e rwards sometimes 
w h o l l y representat ive . These posi t ions r equ i re e lucidat ion. 

I t has been f r o m t i m e t o t i m e p o i n t e d o u t t ha t , i n the 
development o f M i n d , there is a progress ive consoli* 
da t ion o f states o f consciousness. States o f consciousness 
once separate become indissociable . O t h e r states that 
were o r i g i n a l l y u n i t e d w i t h d i f f i c u l t y , g r o w so coherent 
as to f o l l o w one another w i t h o u t e f f o r t . A n d thus 
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there arise l a r g e agg rega t ions o f states, a n s w e r i n g t o c o m ­
p l e x e x t e r n a l t h i n g s — a n i m a l s , m e n , b n i l d i n g s — w h i c h are 
so w e l d e d t o g e t h e r as t o be p r a c t i c a l l y s ing le states. B u t 
t h i s i n t e g r a t i o n , b y u n i t i n g a l a r g e n u m b e r o f r e l a t ed sensa­
t ions i n t o one state, does n o t des t roy t h e m . T h o u g h sub­
o r d i n a t e d as pa r t s o f a w h o l e , t h e y s t i l l ex i s t . A n d b e i n g 
severa l ly i n t h e i r o r i g i n a l f o r m s , feelings, t h i s state w h i c h i s 
composed o f t h e m is a feeling—a f e e l i n g p r o d u c e d b y t h e 
f u s i n g o f a n u m b e r o f m i n o r f ee l ings . H e n c e a c e r t a i n 
pleasure a c c o m p a n y i n g a l l k i n d s o f p e r c e p t i o n s ; as every 
c h i l d shows us. N o t o n l y , however , does t h i s h o l d w i t h t h e 
g r o u p s o f s imple sensations t h a t are u n i t e d to f o r m percep­
t i o n s ; b u t i t ho lds w i t h g roups o f these g r o u p s . W h e n 
t h e composi te states o f consciousness a n s w e r i n g t o s ing le 
c o m p l e x objects , become s u f f i c i e n t l y c o n s o l i d a t e d ; t h e n , i f 
t h e d a i l y experiences present some cons tan t assemblage o f 
c o m p l e x objec ts , such as those d i s t i n g u i s h i n g a p a r t i c u l a r 
l o c a l i t y , t he re resul ts a conso l ida t ion o f these i n t o a s t i l l 
l a r g e r aggrega te o f s ta tes : t h e fee l ings several ly c o n s t i ­
t u t e d b y these composi te states, are, i n t h e i r t u r n , m e r g e d 
i n t o a m o r e composi te f e e l i n g , w h i c h i n i t s m i x e d a n d c o m ­
p a r a t i v e l y massive charac ter verges on the e m o t i o n a l . A n d 
t h e n f r o m t h e u n i o n o f t h i s composi te f e e l i n g w i t h o ther 
composi te fee l ings , t he elements o f w h i c h are m a i n l y r ep re ­
senta t ive , SUch as those i m p l i e d i n t h e domest ic re la t ions , 
t he re is p r o d u c e d a n ex t r eme ly i n v o l v e d a n d massive 
f e e l i n g o f the e m o t i o n a l order , a n s w e r i n g t o the idea, 
h o m e . B u t n o w le t i t be r e m a r k e d t h a t as fas t 
as these c o m p o u n d states o f consciousness i n t h e i r ascend­
i n g grades, severa l ly become, b y i n t e g r a t i o n o f t h e i r 
e lements , p r a c t i c a l l y s i n g l e ; so fas t do t h e y b e g i n to p l a y 
t h e same p a r t s i n t h e m e n t a l processes t h a t s ing le states 
d o . T h e cont inuance o f a sensat ion b e i n g incons i s ten t w i t h 
t h e occur rence o f a change, w e saw t h a t consciousness o f 
changes, o r re la t ions a m o n g sensations, is ever a t var iance 
w i t h consciousness o f t h e sensations. H e r e w e m a y 
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s imi la r ly see tha t i n p r o p o r t i o n as a composite f ee l ing i nc lud ­
i n g m a n y sensations and t h e i r re la t ions , becomes consoli­
dated, i t s cont inuance mus t be at variance w i t h the occurrence 
o f a change to some other composite f e e l i n g ; t ha t i s—must 
be a t variance w i t h the establ ishment o f a r e l a t ion between 
the t h i n g causing such composi te f e e l i n g , and a n y t h i n g 
e lse ; t ha t i s—mus t be at variance w i t h c o g n i t i o n . A n d 
hence arises the f ac t k n o w n to persons ana ly t i ca l ly inc l ined , 
t ha t w h e n t hey t h i n k about any g r a t i f i c a t i o n t hey are re­
ceiving—speculate u p o n the cause o f i t , or cr i t ic ise the 
objec t o f i t — t h e g r a t i f i c a t i o n is suspended. 

These several exposi t ions have, I t h i n k , made i t clear 
tha t c o g n i t i o n a n d f ee l i ng , t h r o u g h o u t a l l phases o f the i r 
evo lu t ion , are at once an t i t he t i ca l a n d inseparable. The 
i m p l i c a t i o n is t ha t they are b u t d i f f e r e n t aspects o f the same 
development , a n d may so be expected t o arise f r o m the 
same r o o t b y the same process. T h i s b e i n g understood we 
may n o w go on to consider the fee l ings syn the t ica l ly . 

§ 212. Where action is perfectly automatic, feeling does 
no t exis t . O f th i s we have several p roofs . W e have the 
p r o o f t h a t i n creatures most m a r k e d l y e x h i b i t i n g them, 
au tomat ic act ions go on equal ly w e l l w h e n the ch ie f nervous 
centre has been removed . W e have the p r o o f t h a t our own 
automat ic actions are unaccompanied b y f e e l i n g s : as w i t ­
ness those o f the viscera i n t h e i r n o r m a l states. A n d we 
have the f u r t h e r p r o o f t h a t actions w h i c h i n ourselves are 
p a r t l y v o l u n t a r y , p a r t l y r e f l ex (as t h a t b y w h i c h the foo t is 
w i t h d r a w n f r o m sca ld ing w a t e r ) , a n d w h i c h , so l o n g as they 
are accompanied b y f e e l i n g , are accompanied b y w i l l , be­
come more energet ica l ly au tomat i c i f f e e l i n g is los t . W h e n 
i n j u r y o f the af ferent nerves has des t royed sens ib i l i t y i n a 
l i m b , the s l igh tes t s t imu lus , as t h e t o u c h o f a fea ther , p r o ­
duces r e f l ex movements t h a t are s t ronger t h a n those p r o ­
duced i n a l i m b r e t a i n i n g i t s sens ib i l i ty . 

Th i s an tagonism o f au tomat ic ac t ion and f e e l i n g w i l l be 
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be t t e r unde r s tood o n o b s e r v i n g t b a t f e e l i n g invo lves a per ­
sistence w h i c h a u t o m a t i c a c t i o n nega t ives . T o have the 
state o f consciousness recogn izab le as a p a r t i c u l a r f e e l i n g , 
i m p l i e s some d u r a t i o n o f t h a t state ; a n d i n p r o p o r t i o n as i t 
fills a smal le r i n t e r v a l i n t h e cha in o f states, i n the same 
p r o p o r t i o n does i t lapse o u t o f consciousness—in the same 
p r o p o r t i o n does i t cease t o be f e l t . T h e p r o p o s i t i o n is a 
t r u i s m . T o say t h a t a state o f consciousness has consider­
able c o n t i n u i t y , i s t o say t h a t i t is a d i s t i n c t e lement of 
consciousness; w h i c h is the same t h i n g as b e i n g k n o w n or 
f e l t . T o say t h a t i t has scarcely any c o n t i n u i t y , is t o say 
t ha t i t f o r m s a scarcely perceivable e lement i n conscious­
ness ; w h i c h is the same t h i n g as b e i n g scarcely a t a l l 
k n o w n or f e l t . A n d to say t h a t i t is a state o f conscious­
ness h a v i n g no appreciable l e n g t h , is t o say t h a t i t f o r m s no 
e lement i n consciousness ; w h i c h is t h e same t h i n g as b e i n g 
n o t k n o w n o r f e l t . I t f o l l o w s , the re fo re , t h a t w h e n a set 
o f p sych ica l changes occurs ins tantaneous ly , t h e psych ica l 
states f o r m i n g t h e antecedents a n d consequents o f the 
changes are n o t f e l t ; a n d the f u r t h e r t h e conso l ida t ion o f 
a n y set o f p sych ica l changes is ca r r i ed , the m o r e comple te 
m u s t be t h e absence o f f e e l i n g . N o w t h e comple t e ly -con­
so l ida ted sets o f changes are the au tomat i c changes. T h e 
a u t o m a t i c changes are those o f w h i c h the elements are 
p r a c t i c a l l y f u s e d i n t o one change. Consequent ly , where a l l 
t h e p sych ica l act ions are p e r f e c t l y au toma t i c , there is no 

f e e l i n g . 
W h i l e a n en t i r e absence o f M e m o r y a n d Reason is accom­

pan ied b y a n e n t i r e absence o f F e e l i n g , the same progress 
w h i c h g ives o r i g i n t o M e m o r y a n d Reason s imul t aneous ly 
g ives o r i g i n t o F e e l i n g . F o r w h a t d i d we find t o be the 
c i rcumstances u n d e r w h i c h M e m o r y a n d Reason become 
nascent ? W e f o u n d t h a t w h e n t h e a d j u s t m e n t s o f the 
o r g a n i s m t o i t s e n v i r o n m e n t b e g i n t o t a k e i n i n v o l v e d and 
i n f r e q u e n t g r o u p s o f ou te r r e l a t i o n s — w h e n , consequent ly , 
t h e a n s w e r i n g g r o u p s o f i n n e r re la t ions i nc lude m a n y ele-
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ments, o f w h i c h some are n o t o f t e n repeated i n experience 
— w h e n , t ha t is , there are f o r m e d groups o f inner relat ions 
whose components are i m p e r f e c t l y coherent—when, as a 
necessary resul t , there come to be hes i t a t ing automatic 
ac t ions ; then , M e m o r y and Reason s imul taneously become 
nascent. The ceasing to be au tomat ic and the becoming 
ra t iona l , are, as we saw, the same t h i n g . W e have j u s t 
seen, however, t h a t w h e n psychical changes are perfect ly 
automat ic , t hey are w i t h o u t f e e l i ng . The existence o f feel­
i n g we have seen to i m p l y psychica l states h a v i n g some per­
sistence. B u t psychica l states h a v i n g some persistence are 
the states w h i c h resul t w h e n automat ic ac t ion fa i ls . Thus 
t h e n , as the psychica l changes become too complicated to 
be pe r f ec t l y au tomat ic , t h e y become i n c i p i e n t l y sensational. 
M e m o r y , Reason, a n d F e e l i n g take t h e i r rise a t the same 
t i m e . 

A c o n f i r m a t i o n o f th i s v i ew , para l le l to confirmat ions g iven 
11 the t w o preced ing chapters, m a y be set d o w n . A m o n g 
our o w n men ta l processes, m a n y w h i c h were once slow, and 
were then accompanied b y f e e l i n g , are b y the same repet i ­
t i o n w h i c h renders t h e m automat ic , also rendered ind i f fe ren t 
or feelingless. T h i s is equal ly the case whe the r the accom­
p a n y i n g fee l ings are p a i n f u l o r pleasurable. I n 
spe l l ing out i t s reading-lessons, t he c h i l d experiences a 
disagreeable sense o f e f f o r t ; b u t i n the adu l t , t he i d e n t i f i ­
ca t ion o f words is a t o t a l l y unemot iona l process. The 
l ea rn ing o f a new language requires l abou r t ha t is more 
or less unpleasant, and the first a t t empts t o speak i t soon 
produce weariness ; b u t a f t e r due prac t ice i t is spoken w i t h 
en t i re indi f ference . A n d no t t o m u l t i p l y i l lus t ra t ions , I 
may quote the general r e m a r k t ha t h a b i t renders easy the 
actions t h a t once were h a r d , as s h o w i n g t h a t t h i s l aw 
holds t h r o u g h o u t ; since b y c a l l i n g act ions hard w e mean 
to some ex ten t p a i n f u l , and b e c o m i n g easy is ceasing t o be 
p a i n f u l . E q u a l l y genera l is t h e k i n d r e d t r u t h . 
So l o n g as the combinat ions o f proper t ies t hey present are 
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new t o i t , t h e commones t objects g i v e pleasure t o tbe 
i n f a n t ; b u t as fas t as, b y constant r e p e t i t i o n , t b e c o m ­
p o u n d impress ions p r o d u c e d become consol idated i n t o per* 
fee t c o g n i t i o n s o f t b e objec ts , so fas t do tbe objects become 
i n d i f f e r e n t . T h r o u g h o u t c h i l d h o o d , y o u t h , a n d m a n h o o d , 
t h e same f a c t is d a i l y man i fe s t ed . T h e of ten- repea ted 
g r o u p s o f p sych ica l changes cease t o be i n t e r e s t i n g ; a n d 
t h e r e arises a d e m a n d f o r those t h a t have n o t been expe r i ­
enced, o r have been l i t t l e exper ienced . 

T h e p a r a l l e l i s comple te . W e f o u n d t h a t n o t o n l y do 
M e m o r y a n d Reason b e g i n where t h e psych ica l changes 
cease t o be a u t o m a t i c ; b u t t h a t whe re t hey have ex is ted 
t h e y disappear w h e n , b y pe rpe tua l r e p e t i t i o n , t h e psychica l 
changes become au tomat i c . A n d here we find b o t h t h a t 
F e e l i n g arises unde r the same cond i t ions , a n d t h a t i t ceases 
unde r the same cond i t i ons . 

L e t us n o w devote o u r a t t e n t i o n to the genesis o f Fee l ­
ings o f more c o m p l e x k i n d s . 

§ 213. When there come to be cases in which two 
v e r y s i m i l a r g roups o f e x t e r n a l a t t r i b u t e s a n d re la t ions 
have been f o l l o w e d i n experience b y d i f f e r e n t m o t o r 
changes ; a n d w h e n , consequent ly , t he p resen ta t ion o f one 
o f these g r o u p s p a r t i a l l y exci tes t w o sets o f m o t o r 
changes, each o f w h i c h is p r even ted b y t h e i r m u t u a l anta­
g o n i s m f r o m at once t a k i n g p l a c e ; t h e n , w h i l e one o f 
these sets o f nascent m o t o r changes a n d nascent i m ­
pressions h a b i t u a l l y accompany ing i t , cons t i tu tes a memory 
o f such m o t o r changes as be fo re p e r f o r m e d a n d impress ions 
as be fo re received, a n d w h i l e i t also cons t i tu tes a prevision 
o f t h e ac t i on appropr i a t e t o the n e w occasion, i t f u r t h e r con­
s t i tu t e s t h e desire t o p e r f o r m t h e ac t i on . F o r d i f f e r e n t as 
these th ree t h i n g s even tua l ly become, t h e y are o r i g i n a l l y 
one. A f u r t h e r deve lopment o f an i l l u s t r a t i o n a l ready used 
w i l l m a k e t h i s man i fe s t . Suppose the subjec t of 
the p sych ica l phenomena w e are cons ide r ing , t o have 
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occasional experiences o f t w o animals somewhat s imi la r i n 
colour, size, and genera l contour , one o f w h i c h serves fo r 
p rey and the other o f w h i c h is a dangerous enemy. The 
complex impress ion p roduced b y the enemy, has been f o l ­
l owed i n experience b y i n j u r i e s , b y some defensive actions, 
b y cer ta in cries, and eventua l ly b y flight. T h e complex 
impress ion p roduced b y tbe p rey has been f o l l o w e d i n ex­
perience b y mot ions o f pu r su i t , b y successful g r a p p l i n g and 
b i t i n g , b y processes o f t e a r i n g to pieces and swa l lowing . B u t 
as these t w o complex impressions have m a n y elements i n 
common, each tends i n so f a r as there is a confus ion between 
t h e m , to arouse e i ther o f these t w o sets o f psychical changes; 
and w h e n one o f these s imi la r animals is seen, each set be­
comes nascent accord ing as the impress ion produced varies. 
A t one m o m e n t the defensive actions, the cries, and tho 
movements o f escape, w h i c h have f o l l o w e d some such i m ­
pression as t ha t received, t e n d to a r i se ; and the nex t 
momen t a change i n the p o s i t i o n o f the perceived animal so 
alters the impress ion, as p a r t i a l l y to exci te the psychical 
states i n v o l v e d i n pu r su i t , a t t ack , des t roy ing , and devour ing . 
B u t w h a t is e i ther o f these p a r t i a l exci ta t ions ? I t is n o t h i n g 
else t h a n an emot iona l impu l se—a combina t ion o f represen­
ta t ive fee l ings w h i c h f o r m s the s t imulus to ac t ion—a desire. 
To have i n a s l i g h t degree such psychica l states as accom­
pany the recept ion o f wounds , a n d are experienced d u r i n g 
flight, is to be i n a state o f w h a t we ca l l fear. A n d to have 
i n a s l i g h t degree such psychica l states as the processes of 
ca tch ing , k i l l i n g , a n d ea t ing i m p l y , is t o have the desires to 
catch, k i l l , and eat. T h a t the propensi t ies to the 
acts are n o t h i n g else t h a n nascent exc i ta t ions o f the 
psychical state i n v o l v e d i n the acts, is p r o v e d b y the na tu ra l 
language o f the propensi t ies . Fear , w h e n s t r o n g , expresses 
i t se l f i n cries, i n e f for t s t o escape, i n pa lp i t a t ions , i n 
t r e m b l i n g s ; and these are j u s t t he manifes ta t ions t h a t go 
along w i t h an actual s u f f e r i n g o f the e v i l feared . T h e de­
s t ruc t ive passion is shown i n a genera l t ens ion o f the mus-
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cn l a r sys t em, i n g n a s h i n g o f t e e t h a n d p r o t r u s i o n o f t h e 
c laws , i n d i l a t e d eyes a n d nos t r i l s , i n g r o w l s ; a n d these are 
w e a k e r f o r m s o f t h e ac t ions t h a t accompany t h e k i l l i n g o f 
p r e y . T o such ob j ec t i ve evidences, eve ry one can a d d sub­
j e c t i v e evidences. E v e r y one can t e s t i f y t h a t the p s y c h i c a l 
s ta te ca l led fear , consists o f m e n t a l representa t ions o f ce r t a in 
p a i n f u l r e s u l t s ; a n d t h a t t h e one ca l led anger , consists o f 
m e n t a l representa t ions o f t h e act ions a n d impress ions w h i c h 
w o u l d occur w h i l e i n f l i c t i n g some k i n d o f p a i n . 

P o s s i b l y i t m a y be ob jec ted , t h a t t o describe t h e g r o u p o f 
nascent p sych ica l changes p r o d u c e d b y some c o m p l e x i m ­
press ion, as c o n s t i t u t i n g a t once a memory o f t h e psych ica l 
changes w h i c h h a d before f o l l o w e d t h i s impress ion a n d a 
desire a g a i n t o g o t h r o u g h such changes, is a b s u r d ; since 
t h e sub jec t -ma t t e r o f m e m o r y is r e t rospec t ive , w h i l e t h a t o f 
desire is p rospec t ive . T h e r e p l y is , t h a t t h o u g h , w h e n a 
h i g h degree o f i n t e l l i gence has been reached, these nascent 
changes are j o i n e d w i t h a consciousness o f t i m e past a n d 
t i m e f u t u r e , a n d so come t o have d i f f e r e n t aspects ; y e t , a t 
t h e stage i n w h i c h au tomat i c ac t i on merges i n t o t h e h i g h e r 
f o r m s o f ac t ion , no such abs t rac t concep t ion as t h a t o f T i m e 
can ex i s t , a n d no such d u a l i t y o f aspect i n these g roups o f 
nascent p syc h i ca l changes can arise. A n d a f u r t h e r r e p l y 
i s , t h a t even i n ourselves, acts a n d fee l ings w h i c h become 
nascent i n connex ion w i t h the idea o f s o m e t h i n g prospec t ive , 
are a t t h e same t i m e r e t r o s p e c t i v e ; since t h e y cannot be 
represented a t a l l unless t h e y have been p r e v i o u s l y p r e ­
sented i n exper ience , a n d t h e r ep re sen ta t i on o f a n y t h i n g 
p rev ious ly p resen ted is m e m o r y . 

§ 214. The progress from these forms of feeling consider­

a b l y c o m p o u n d e d t o those h i g h l y - c o m p o u n d e d f o r m s o f f ee l ­
i n g seen i n h u m a n be ings , equa l ly harmonizes w i t h t h e 
g e n e r a l p r i n c i p l e s o f e v o l u t i o n t h a t have been l a i d d o w n . 
W e saw t h a t advance f r o m t h e s imples t t o the mos t complex 
cogn i t i ons , is exp l i cab le o n t h e p r i n c i p l e t h a t the ou te r re la -
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fcions produce the inne r re la t ions . W e shal l see tha t th i s 
same p r inc ip l e supplies an exp lana t ion o f the advance f r o m 
the s implest to the most complex feel ings . 

F o r w h e n the development o f L i f e reaches th i s repeatedly-
descr ibed stage i n w h i c h automat ic actions merge in to 
actions tha t are at once conscious, r a t iona l , and emot ive ; what 
mus t be the effect o f f u r t h e r experiences ? The effect must 
be t ha t i f , i n connexion w i t h a g r o u p o f impressions and the 
nascent m o t o r changes r e s u l t i n g f r o m i t , there is hab i tua l ly 
experienced some other impress ion or g r o u p o f impressions, 
some other m o t o r change or g r o u p o f m o t o r changes, this 
w i l l , i n process o f t i m e , be rendered so coherent to the 
o r i g i n a l g r o u p , t h a t i t , too , w i l l become nascent when 
the o r i g i n a l g r o u p becomes nascent, and w i l l render the 
o r i g i n a l g r o u p nascent i f i t is i t s e l f induced . L e t us take 
a case. I f a l ong w i t h the r u n n i n g down of 
cer ta in prey , a ce r t a in scent has been hab i tua l ly expe­
r ienced, then , the presenta t ion o f t h a t scent w i l l render 
na'scent the m o t o r changes and impressions w h i c h accom­
pany the r u n n i n g d o w n o f the p rey . I f the m o t o r changes 
and impressions t ha t precede and accompany the catching 
o f p rey , have been cons tan t ly f o l l o w e d b y destruct ive 
actions, t hen , w h e n they are rendered nascent, t hey w i l l i n 
the i r t u r n render nascent the psychica l states i m p l i e d by 
des t ruct ive actions. A n d i f these have been fo l lowed b y 
those connected w i t h ea t ing , t h e n those connected w i t h 
ea t ing w i l l also be made nascent. So t h a t the simple 
o l f ac to ry sensation w i l l make nascent those many and 
var ied states o f consciousness i n v o l v e d i n the r u n n i n g 
down, ca tch ing , k i l l i n g , a n d ea t i ng o f p r e y : the sensa­
t ions, v i sua l , aud i to ry , t ac tua l , gus t a to ry , muscular , t ha t 
are b o u n d u p w i t h the successive phases o f these actions, 
w i l l be present to consciousness as w h a t w e c a l l i d e a s — w i l l , 
i n t he i r aggregate , cons t i tu te the desires to catch, k i l l , and 
devour—and w i l l , i n c o n j u n c t i o n w i t h t h a t o l f a c t o r y sensa­
t i o n w h i c h aroused t h e m a l l , f o r m the impulse w h i c h sets 
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g o i n g t h e l i m b s i n p u r s u i t . T h e en t i r e genesis o f these 
emo t ions t h u s resul ts f r o m successive compl ica t ions i n t h e 
g r o u p s o f psych ica l states t h a t are c o - o r d i n a t e d ; a n d is 
j u s t as m u c h d e t e r m i n e d b y exper ience as is the u n i o n o f 
a n y t w o s imp le sensations t h a t cons t an t ly occur toge the r . 

A l i k e e x p l a n a t i o n m a y be g i v e n o f emot ions w h i c h , leave 
t h e sub jec t o f t h e m c o m p a r a t i v e l y pass ive ; as, f o r ins tance, 
t h a t p r o d u c e d b y scenery. B y c o m p o u n d i n g g roups o f sensa­
t i o n s a n d ideas the re are a t l e n g t h f o r m e d those vast agg re ­
ga t i ons w h i c h a g r a n d landscape excites a n d suggests. A n 
i n f a n t t a k e n i n t o t h e m i d s t o f moun ta ins , is t o t a l l y u n ­
a f f ec t ed ; b u t is d e l i g h t e d w i t h t h e smal l g r o u p o f a t t r i bu te s 
a n d re la t ions presented i n a t o y . C h i l d r e n can appreciate, 
a n d be pleased w i t h , t he more compl i ca t ed re la t ions o f 
househo ld objects a n d l o c a l i t i e s — o f the ga rden , the field, 
a n d the s treet . B u t i t is o n l y i n y o u t h a n d m a t u r e age, 
w h e n i n d i v i d u a l t h i n g s a n d s m a l l assemblages o f t h e m have 
become f a m i l i a r a n d are a u t o m a t i c a l l y cognizable , t h a t those 
immense assemblages w h i c h landscapes present can be ade­
q u a t e l y grasped, a n d t h e h i g h l y i n t e g r a t e d states o f con­
sciousness p r o d u c e d b y t h e m , exper ienced. T h e n , however , 
the va r ious m i n o r g roups o f states t h a t have been i n ear l ier 
days severa l ly p r o d u c e d b y trees a n d flowers, b y fields a n d 
moors a n d r o c k y wastes, b y streams, b y cascades, b y ravines 
a n d precipices , b y b lue skies a n d clouds a n d s torms, are 
aroused toge the r . A l o n g w i t h the i m m e d i a t e sensations 
there are p a r t i a l l y e x c i t e d the m y r i a d s o f sensations 
t h a t have been i n t imes past received f r o m objects such 
as those p r e s e n t e d ; f u r t h e r , the re are p a r t i a l l y exc i t ed 

t h e m u l t i t u d i n o u s i n c i d e n t a l fee l ings t h a t were exper ienced 
o n these m a n y past occas ions ; a n d there are also exc i t ed 
c e r t a i n deeper, b u t n o w vague , combina t ions o f states w h i c h 
were o rgan ized i n the race d u r i n g barbarous t imes , w h e n i t s 
pleasurable ac t iv i t i e s were c h i e f l y a m o n g t h e woods a n d 
waters . A n d o u t o f a l l these exc i ta t ions , some o f t h e m 
a c t u a l b u t mos t o f t h e m nascent, is composed the emot ion 
w h i c h a fine landscape produces i n us. 
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§ 215. One o f the corollaries f r o m the f o r e g o i n g doctr ines 
is tha t , o ther t h i n g s equal , fee l ings are s t r ong i n p r o p o r t i o n 
as they inc lude m a n y ac tua l sensations, or nascent sensa­
t ions , or b o t h . A s every one o f the e lementary states o f 
consciousness aggrega ted i n the way described, is o r ig ina l ly 
a f ee l ing o f some k i n d ; a n d as progressive in t eg ra t ion 
t h o u g h i t abbreviates each, leaves i t t o the last a fee l ing, 
however i n f i n i t e s i m a l i n a m o u n t ; i t f o l l ows t ha t the 
greater the accumula t ion o f such i n f i n i t e s i m a l amounts of 
f ee l ing , the greater mus t be the sum t o t a l o f fee l ing ex­
perienced. Q u a n t i t y o f f e e l i n g is o f t w o k i n d s — 
t h a t w h i c h arises f r o m intense exc i t a t i on o f f ew nerves, and 
t h a t w h i c h arises f r o m s l i g h t exc i t a t ion o f many nerves. 
Thus , an unbearable sensation resul ts i f the t i p o f a finger 
be h e l d i n b o i l i n g wa te r . Conversely, t h o u g h there is no 
d i f f i c u l t y i n h o l d i n g the t i p o f a finger i n water above 
1108 Fahrenhe i t , an unbearable sensation results i f the 
whole b o d y be p l u n g e d i n t o wa te r o f t ha t temperature. 
So tha t the moderate e x c i t a t i o n o f a l l the nerves d i s t r ibu ted 
over the surface o f the body , is equivalent , as measured b y 
i t s m o t o r effects, t o the ex t reme exc i t a t i on o f a f ew o f them. 
S i m i l a r l y , t h o u g h a v e r y f a i n t co lour cannot be discerned 
w h e n i t covers o n l y a v e r y m i n u t e su r f ace ; ye t , when i t 
covers a grea t surface i t can be discerned w i t h ease. A n d 
tha t the t r u t h thus h o l d i n g w i t h ac tua l sensations, holds 
also w i t h those nascent sensations w h i c h , as aggrega ted in to 
masses o f ideas, d i s t i n c t a n d i n d i s t i n c t , cons t i tu te the emo­
t ions , w i l l be mani fes t o n c a l l i n g t o m i n d h o w actions are 
con t inua l ly de te rmined b y the accumula t i on o f mo t ive s ; 
tha t is , b y the accumula t ion o f such nascent fee l ings . 

F r o m th i s coro l la ry there is a second c o r o l l a r y . W i t h a 
qua l i f i ca t ion to be hereaf ter made, t h e h i g h e r the evolu t ion 
rises the s t ronger do the emotions become. F o r as the 
inc reas ing ly -complex emot ions successively developed, re­
sul t f r o m i n t e g r a t i o n o f p r e - e x i s t i n g g roups o f ac tua l and 
nascent sensations, t he r e s u l t i n g to ta ls m u s t g r o w cou« 
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t i n u a l l y l a r g e r . A m a r k e d i l l u s t r a t i o n o f t h i s 
t r u t h i s f u r n i s h e d b y the passion w h i c h un i t e s t h e 
sexes. T h i s i s h a b i t u a l l y spoken o f as t h o u g h i t were a 
s imple f e e l i n g ; whereas i t is the mos t c o m p o u n d , a n d 
the re fo re t h e mos t p o w e r f u l , o f a l l t he f ee l ings . A d d e d t o 
the p u r e l y phys i ca l elements o f i t , are first t o be n o t i c e d 
those h i g h l y c o m p l e x impress ions p r o d u c e d b y personal 
b e a u t y ; a r o u n d w h i c h are agg rega t ed a v a r i e t y o f plea­
surable ideas, n o t i n themselves a m a t o r y , b u t w h i c h have 
a n o rgan ized r e l a t i o n t o t h e a m a t o r y f e e l i n g . " W i t h t h i s 
there is u n i t e d t h e c o m p l e x s en t imen t w h i c h we t e r m 
a f f ec t ion—a sen t iment w h i c h , as i t can ex i s t be tween those 
o f the same sex, mus t be r e g a r d e d as a n independen t sen­
t i m e n t , b u t one w h i c h is here g r e a t l y exa l t ed . T h e n the re 
i s t h e sen t imen t o f a d m i r a t i o n , respect , o r r everence : i n 
i t s e l f one o f considerable power , and w h i c h i n t h i s r e l a t i o n 
becomes i n a h i g h degree ac t ive . The re comes n e x t t h e 
f e e l i n g ca l led love o f a p p r o b a t i o n . T o be p r e f e r r e d above 
a l l t h e w o r l d , a n d t h a t b y one a d m i r e d b e y o n d a l l others , is 
t o have t h e love o f a p p r o b a t i o n g r a t i f i e d i n a degree pass ing 
every prev ious experience : especial ly as there is added t h a t 
i n d i r e c t g r a t i f i c a t i o n o f i t w h i c h resul ts f r o m the preference 
b e i n g wi tnes sed b y unconce rned persons. F u r t h e r , t he 
a l l i e d e m o t i o n o f self-esteem comes i n t o p l a y . T o have 
succeeded i n g a i n i n g such a t t achmen t f r o m , a n d sway over , 
another , is a p r o o f o f power w h i c h cannot f a i l agreeably t o 
exc i t e the amour projore. Y e t aga in , t he p r o p r i e t a r y f ee l ­
i n g has i t s share i n t h e genera l a c t i v i t y : t he re is t h e plea­
sure o f possession—the t w o b e l o n g t o each o ther . Once 
m o r e , t h e r e l a t i o n a l lows o f an ex t ended l i b e r t y o f a c t i on . 
T o w a r d s o the r persons a r e s t r a ined behav iour is r equ i s i t e . 
R o u n d each there is a subt le b o u n d a r y t h a t m a y n o t be 
crossed—an i n d i v i d u a l i t y o n w h i c h none m a y trespass. B u t 
i n t h i s case t h e bar r ie r s are t h r o w n d o w n ; a n d t h u s t h e 
love o f un re s t r a ined a c t i v i t y is g r a t i f i e d . F i n a l l y , t he re is 
a n e x a l t a t i o n o f the sympathies . E g o i s t i c pleasures o f a l l 
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k inds are doubled b y another 's sympathet ic p a r t i c i p a t i o n ; 
and the pleasures o f another are added to the egoistic 
pleasures. Thus , r o u n d the phys ica l f e e l i ng f o r m i n g the 
nucleus o f the whole , are ga thered the feel ings produced b y 
personal beauty, t ha t c o n s t i t u t i n g s imple at tachment, those 
o f reverence, o f love o f approba t ion , o f self-esteem, o f p r o ­
p e r t y , o f love o f f r eedom, o f sympa thy . These, a l l great ly 
exa l ted , a n d severally t e n d i n g t o ref lect t h e i r excitements 
o n one another , u n i t e t o f o r m the m e n t a l state we call 
love. A n d as each o f t h e m is i t s e l f comprehensive o f m u l ­
t i t ud inous states of^consciousness, we m a y say tha t this 
passion fuses i n t o one immense aggregate mos t o f the ele­
m e n t a r y exci ta t ions o f w h i c h we are capable; and that 
hence resul ts i t s i r r es i s t ib le power . 

Other emotions t h a n those w h i c h arise b y the simple 
aggrega t ion o f l a rge groups o f psychica l states in to s t i l l 
l a rge r groups , are s i m i l a r l y i n t e rp re t ab le . There goes on 
at the same t i m e , and as a resu l t o f t h e same cause, an evo­
l u t i o n o f emotions t h a t are n o t o n l y more complex, b u t also 
more abstract . O f t h i s , t he love o f p r o p e r t y supplies all 
example . W h e n the development o f intell igence 
has rendered t i m e a n d l o c a l i t y cogn izab le ; and when, by 
consequence, an uneaten p o r t i o n o f f o o d can, when hunger 
nex t makes nascent the psycbica l states t ha t accompany 
ea t ing , be r emembered as h a v i n g been l e f t i n a part icular 
place ; t hen , r e p e t i t i o n o f these experiences o f a satiated 
hunger , and a, subsequen t ly - recur r ing h u n g e r t h a t prompts 
r e t u r n to the r e m a i n i n g f o o d , w i l l es tabl ish an organized 
connexion be tween the remembrance o f such r ema in ing food 
and the various states o f consciousness p r o d u c e d b y a re tu rn 
to i t . Thus w i l l be cons t i t u t ed an a n t i c i p a t i o n o f a r e tu rn 
to i t — a tendency to p e r f o r m a l l such act ions accompanying 
a r e t u r n to i t as are no t nega t ived b y sa t ie ty—a tendency, 
therefore, t o t ake possession o f i t . A n analogous process 
w i l l develop a tendency t o t ake possession o f some hab i tua l 
place o f shelter ; and a f t e rwards to t ake possession o f th ings 
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s e r v i n g f o r a r t i f i c i a l shel ter a n d f o r c l o t h i n g . L a t e r s t i l l , 
t h i n g s i n d i r e c t l y connec ted w i t h pe r sona l we l f a r e w i l l come 
t o he i n c l u d e d ; as, f o r ins tance , t h e c l u b used f o r a weapon, 
t h e impress ions p r o d u c e d b y w h i c h w i l l m a k e nascent t h e 
var ious pleasurable f ee l ings t h a t have accompanied i t s suc­
cessful use, a n d the concep t ion o f f u r t h e r use. T h e same 
process r i s i n g to s t i l l h i g h e r compl i ca t ions , w i l l generate a 
p r o p e n s i t y t o t a k e possession n o t o n l y o f var ious weapons 
a n d appliances o f d a i l y l i f e , b u t also o f t h e tools a n d 
mate r ia l s r e q u i r e d to make such weapons a n d app l i ances ; 
a f t e r w a r d s o f the mater ia ls r e q u i r e d t o m a k e such t o o l s ; a n d 
so o n u n t i l the t h i n g s accumula ted f o r one purpose or o ther 
become numerous a n d v a r i e d . B u t n o w ob­
serve t h a t i n p r o p o r t i o n as these t h i n g s become numerous 
a n d va r i ed , a n d i n p r o p o r t i o n as the acts o f a c q u i r i n g t h e m 
a n d p r e s e r v i n g t h e m become f r e q u e n t , a g r ea t v a r i e t y o f 
pleasurable exc i tements w i l l come t o be associated w i t h t h e 
act o f t a k i n g possession o r h o l d i n g possession. Hence t h i s 
ac t i t s e l f , b e i n g c o n t i n u a l l y the i n i t i a t o r o f pleasurable ex­
c i t ements , w i l l become a source o f pleasurable exc i t emen t . 
A n d as the exc i t emen t t h u s caused m u s t be m o r e h a b i t u a l 
t h a n t h a t caused b y any p a r t i c u l a r o rder o f o b j e c t s ; as, 
f u r t h e r , t h e special exc i tements a t t a c h i n g to special objects 
possessed, m u s t , i n v i r t u e o f t h e i r v a r i e t y , p reven t the ex­
c i t e m e n t o f possession f r o m b e i n g connected w i t h any one o f 
t h e m i n p a r t i c u l a r ; i t resul ts t h a t t h e exc i t emen t o f pos­
session w i l l g r o w i n t o one o f a n e w k i n d , u n i t i n g i n t o a 
l a rge b u t vague aggrega te the var ious exc i tements t o w h i c h 
i t m i n i s t e r s . A n d w h e n money comes t o be the represen­
t a t i v e o f va lue i n genera l—value as abs t rac ted f r o m special 
ob j ec t s—the mise r shows us h o w the desire o f possession i n 
t h e abs t rac t m a y become a lmost independen t o f those f r o m 
w h i c h i t arose ; a n d m a y exceed i n s t r e n g t h any o f t h e m i n ­
d i v i d u a l l y . 

A s f u r t h e r i l l u s t r a t i n g the o r i g i n a n d na tu re o f the more 
abs t rac t emot ions , l e t me a d d one s t i l l . i n course o f evo lu t ion 
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among c iv i l i zed m e n ; and as ye t b u t i m p e r f e c t l y developed. 
I re fer t o tbe desire f o r l i b e r t y — t b e sen t iment o f personal 
r i g h t s . A r e l a t ion l i k e t b a t w h i c h the love o f p r o p e r t y bears 
to the g ra t i f i ca t ions w h i c h p r o p e r t y b r i n g s , t h i s love o f un ­
res t r i c ted ac t ion bears to the g ra t i f i ca t ions derivable from 
p r o p e r t y and f r o m a l l o ther t h i n g s . A s the sat isfact ion of 
the one is i n secur ing the material objects d i r e c t l y or i n ­
d i r e c t l y m i n i s t e r i n g to l i f e ; so the sa t i s fac t ion o f the other 
is i n secur ing those non-material conditions w i t h o u t which 
the ma te r i a l objects can ne i ther be obta ined , n o r preserved, 
n o r used. W h i l e the possession o f ce r ta in k i n d s and com­
bina t ions o f matter is a ve ry general pre-requis i te t o the f u l ­
filment o f the desires; a s t i l l more general , and indeed un i ­
versal , pre- requis i te is t ha t f r eedom o f motion w i t h o u t which 
i t is no t o n l y impossible to ge t a n d u t i l i z e such mat ter , bu t 
is impossible to p e r f o r m any ac t ion whatever . This senti­
m e n t o f personal r i g h t s , an swer ing t o ce r ta in complex rela­
t ions i n w h i c h the members o f a society s tand to one another 
— b e i n g a g r a t i f i c a t i o n i n the maintenance o f such relations 
w i t h o ther m e n as i n v o l v e the least r e s t r a in t on ind iv idua l 
ac t ion—is m a n i f e s t l y f a r more abstract , and fa r wider i n its 
co-ordinat ions, t h a n any other . A s u n i t i n g i n one general 
sen t iment the desire f o r l i b e r t y o f person, l i b e r t y o f acqui­
s i t i on a n d possession, l i b e r t y o f movemen t f r o m place to 
place, l i b e r t y o f speech, l i b e r t y o f t rade , a n d so on, i t sup­
poses an ex t r eme ly extensive a g g r e g a t i o n o f psychica l states. 
I t cou ld no t b e g i n to be o rgan ized u n t i l m a n k i n d g rew in to 
permanent social re la t ions , and i t has m a n i f e s t l y l o n g been 
in process o f development . 

I t remains to add tbe q u a l i f i c a t i o n w h i c h , as above said, 
must be made t o the assert ion t h a t these cen t ra l feel ings or 
emotions g r o w i n power as t h e y g r o w i n c o m p l e x i t y and i n 
ex ten t o f i n t e g r a t i o n . F o r t h o u g h , o ther t h i n g s equal , the 
power o f an e m o t i o n thus compounded o u t o f clusters o f ele­
menta ry fee l ings idea l ly r e v i v e d , is p r o p o r t i o n a t e t o the 
number o f such e lementary fee l ings u n i t e d i n i t ; ye t , very 
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o f t e n o the r t h i n g s are not equa l . A l o n g w i t h greatness of 
n u m b e r there m a y be lowness o f i n t e n s i t y . W h e r e , as i n 
the above case, the connexions es tab l i shed i n experience are 
e x t r e m e l y i n t r i c a t e , c o m p a r a t i v e l y i n f r e q u e n t , a n d v e r y 
var ied , t h e c o - o r d i n a t i o n o f t h e states o f consciousness is 

so weak t h a t t h e y render one ano ther nascent i u b u t a feeble 
w a y ; a n d hence, the t o t a l e f fec t is i n m a n y cases less t h a n 
t h a t p roduced b y a smal le r aggrega te m o r e s t r o n g l y ex­

c i t ed . 

§ 216. After what was said at the close of the last chapter, 
I need h a r d l y say t h a t t h i s e v o l u t i o n o f composi te fee l ings 
t h r o u g h the progress ive i n t e g r a t i o n o f psych ica l states t h a t 

are connected i n experience, is ef fected b y the i n h e i i t a n c e o f 
c o n t i n u a l l y - a c c u m u l a t i n g m o d i f i c a t i o n s . 

T h e l a w o f deve lopment o f the m e n t a l ac t iv i t i e s considered 
under t h e i r c o g n i t i v e aspect, equa l ly applies t o t h e m con­
s idered unde r t h e i r emo t iona l aspect. T h a t g r a d u a l o r g a n i ­
z a t i o n o f f o r m s o f t h o u g h t w h i c h w e saw resul ts f r o m t h e 
experience o f u n i f o r m e x t e r n a l re la t ions , is accompanied b y 
t h e o r g a n i z a t i o n o f f o r m s o f f e e l i n g s i m i l a r l y r e s u l t i n g . 

G i v e n a race o f o rgan isms h a b i t u a l l y p laced i n contac t w i t h 
any c o m p l e x set o f c i rcumstances , a n d i f i t s members are 
a l ready able to co-ord ina te t h e impressions made b y each o f 
the var ious m i n o r g r o u p s o f phenomena c o m p o s i n g t h i s set 
o f c i rcumstances , t he re w i l l s l o w l y be es tabl ished i n t h e m a 
co -o rd ina t i on o f these c o m p o u n d impress ions co r r e spond ing 
t o t h i s set o f c i rcumstances . T h e cons tant experiences o f 
successive genera t ions w i l l g r a d u a l l y s t r e n g t h e n the t e n ­
dency o f a l l t h e componen t c lusters o f p sych ica l states t o 
m a k e one another nascent. A n d w h e n u l t i m a t e l y t h e u n i o n o f 
t h e m , expressed i n t h e i n h e r i t e d o rgan i c s t r u c t u r e , becomes 
inna t e , i t w i l l cons t i t u t e w h a t w e ca l l an e m o t i o n o r s en t i ­
men t , h a v i n g t h i s set o f c i rcumstances f o r i t s ob jec t . 

I n t h e i r m o r e i n v o l v e d phases these c o m p o u n d f o r m s of 
f e e l i n g d i f f e r f r o m the c o m p o u n d f o r m s o f t h o u g h t p a r t l y 

22 
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i n th i s , t ha t the assemblages o f ex te rna l a t t r i bu t e s and 
actions and relat ions to w h i c h t hey answer, are immensely 
more extensive, f a r more concrete, a n d ex t r eme ly miscel­
laneous and var iable i n t h e i r u l t i m a t e components . One 
consequence o f t h i s is t ha t t h e y never lose the i r em­
p i r i c a l character. A f u r t h e r d i f ference s imi la r ly 
i m p l i e d , is t h a t i n each f o r m o f f e e l i n g thus compounded, 
answer ing as i t does to successive sets o f ex te rna l c i r cum­
stances w h i c h have o n l y a general resemblance, the rela­
t iona l elements are never twice a l ike , and therefore cannot 
become d i s t i n c t l y fixed; whence i t fo l lows t h a t the cogni­

t ive character o f the aggrega ted states r e m a i n i n g feeble, 
t he i r sent ient character remains s t rong . A t h i r d 
d i f f e r e n t i a l t r a i t o f these cen t ra l fee l ings mus t be added. 
A s the clusters o f e lementary fee l ings ou t o f w h i c h they are 
fo rmed , do no t recur i n exac t ly the same combinations—are 
no t , as i t were , super-posed so t h a t t h e i r components fit w i t h 
the l i k e previous componen t s ; i t necessarily happens tha t 
the successive clusters b l u r one another , and the com­
p o u n d f e e l i n g p roduced becomes, t h o u g h massive, v e r y d i m 
or vague. A n i l l u s t r a t i o n w i l l make th i s effect compre­
hensible. I m a g i n e t h a t representat ions o f m a n y d i f ferent 
sunsets, pa in ted , l e t us say, o n glass, were p laced over one 
another, and l o o k e d at b y t r a n s m i t t e d l i g h t — w h a t w o u l d be 
the resul t ? D i sag ree ing i n the out l ines o f t h e i r horizons, 
t he i r clouds, t h e i r special objects , these super-posed repre­
sentations w o u l d make a confused a n d hazy combina t ion , i n 
w h i c h no p a r t i c u l a r t h i n g a n d no de f ined p o r t i o n o f colour 
w o u l d be v i s i b l e ; b u t i n w h i c h , nevertheless, there w o u l d 
be these genera l characters—a g l o w i n the m i d d l e r eg ion , a 
du l le r r e g i o n above i t , a n d a compara t ive ly d a r k region 
below. S i m i l a r l y , as the successive impressions produced 
on an i n d i v i d u a l , a n d a series o f i n d i v i d u a l s , b y manifesta­
t ions o f anger i n those t h e y come i n contact w i t h , have 
general b u t n o t special resemblances—as the harsh tones, 
the con to r t ed features, a n d the pains t h a t are ap t t o be 
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suf fered f r o m the acts w h i c h f o l l o w , a lways d i f f e r i n t h e i r 
detai ls t h o u g h t h e y haye a f a m i l y l ikeness ; i t resul ts t h a t 
the gene ra l i m p r e s s i o n l e f t u n o b l i t e r a t e d b y the d i sag ree ing 
detai ls m u s t be y e r y i n d e f i n i t e : t b e g r a d u a l l y - o r g a n i z e d 
c o m p o u n d f e e l i n g w h i c h we ca l l fear , w i l l haye a character 
n o t h i n g l i k e so specif ic as t h a t o f a s imple p e r i p h e r a l f e e l i n g . 

Such b e i n g t h e di f ferences t h a t n a t u r a l l y arise be tweei , 
the o rgan ized f o r m s o f f e e l i n g a n d t h e o rgan i zed f o r m s of 
t hough t i n t h e course o f t h e i r e v o l u t i o n , l e t us n o w observe 
the likenesses t h a t n a t u r a l l y arise. 

A s the f o r m s o f t h o u g h t , o r t h e a c c u m u l a t e d a n d t r ans ­
mi t t ed mod i f i ca t i ons o f s t r u c t u r e p r o d u c e d b y experience, l i e 
latent i n each n e w l y - b o r n i n d i v i d u a l , a re v a g u e l y disclosed 
along w i t h the first i n d i v i d u a l experiences, a n d are g r a d u a l l y 
made def in i te b y m u l t i p l i c a t i o n o f such i n d i v i d u a l e x p e r i ­
ences; so the f o r m s o f f e e l i n g l i k e w i s e l y i n g l a t en t , are 
feebly awakened b y t h e first p resen ta t ions o f the ex te rna l 
circumstances t o w h i c h t h e y r e fe r , a n d g r a d u a l l y g a i n t h a t 

degree of dis t inctness w h i c h t h e y are capable of , t h r o u g h 
often-repeated presenta t ions o f these c i rcumstances . Thus 

the infant , as soon as i t s pe rcep t ions are developed enough 
to allow of even an i m p e r f e c t d i s c r i m i n a t i o n o f faces a n d o f 
sounds, is made to smi le a u t o m a t i c a l l y b y the l a u g h i n g face 
and tender tones o f i t s m o t h e r o r i t s nurse . A n organized 
relation has been es tab l i shed i n t h e race be tween the percep­
tion of this n a t u r a l l a n g u a g e o f k i n d f e e l i n g a n d the subse­
quent experience o f bene f i t s f r o m those w h o mani fes t i t . Th i s 
natural language b e i n g impres sed o n the in fan t ' s senses, a 
dim feel ing o f pleasure is a w a k e n e d w h i l e i t is s t i l l i ncap­

able of k n o w i n g w h a t t h e n a t u r a l l anguage means. B u t i n 
course of t ime pe r sona l exper iences teach i t the connexion 

that exists be tween these appearances assumed b y other 
persons and the r e c e i p t o f g r a t i f i c a t i o n s f r o m t h e m ; and 
then the vague b o d y o f t h e e m o t i o n w h i c h i t has i nhe r i t ed 

assumes a more i n t e l l i g i b l e f o r m . 
That the exper ience-hypothes is as o r d i n a r i l y unders tood, 
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is inadequate to account f o r emot iona l phenomena, w i l l be 
suf f ic ien t ly mani fes t . I f possible, i t is even more a t f a u l t i n 
respect to the emotions t h a n i n respect t o the cogni t ions . 
The doc t r ine t ha t a l l the desires, a l l the sentiments, are 
generated b y the experiences o f the i n d i v i d u a l , is so g lar ­
i n g l y at variance w i t h facts , t h a t I cannot b u t wonder how 
any one should ever have enter ta ined i t . N o t t o d w e l l on 
the m u l t i f o r m passions d isp layed b y the i n f a n t before there 
has been such an amount o f experience as cou ld possibly 
suffice f o r the e labora t ion o f t h e m , I w i l l s i m p l y po in t to 
the mos t p o w e r f u l o f passions—the amato ry passion—as one 
w h i c h , w h e n i t first occurs, is absolu te ly antecedent to a l l re­
la t ive experience whatovor . 



C H A P T E R I X . 

THE W I L L . 

§ 217. All who have followed the argument thus far, 
w i l l see t h a t the deve lopment o f w h a t we ca l l W i l l , is b u t 
another aspect o f the gene ra l process whose o ther aspects 
have been de l inea ted i n t h e las t th ree chapters . M e m o r y , 
Reason, a n d F e e l i n g , s imul taneous ly arise as the au tomat i c 
ac t ions become complex , i n f r e q u e n t , a n d h e s i t a t i n g ; and 
W i l l , a r i s i n g a t t h e same t i m e , is necessitated b y the 
same cond i t ions . A s t h e advance f r o m the s imple a n d 
i nd i s so lub ly -cohe ren t psych ica l changes, t o the psych ica l 
changes t h a t are i n v o l v e d a n d d i s so lub ly coherent , is 
i n i t s e l f t h e commencement o f M e m o r y , Reason, a n d 
F e e l i n g ; so, too , is i t i n i t s e l f t h e commencement o f 
W i l l . O n pass ing f r o m c o m p o u n d r e f l ex act ions t o 
those act ions so h i g h l y compounded as t o be i m p e r f e c t l y 
r e f l e x — o n pass ing f r o m the o rgan i ca l l y - d e t e r m i n e d 
psych ica l changes w h i c h t ake place w i t h ex t reme ra ­
p i d i t y , t o the p sych ica l changes w h i c h , n o t b e i n g o r g a n i ­
c a l l y de t e rmined , t a k e place w i t h some de l ibe ra t ion , and 
the re fo re consc ious ly ; w e pass t o a k i n d o f m e n t a l ac t ion 
w h i c h is one o f M e m o r y , Reason, F e e l i n g , or W i l l , accord­
i n g t o t h e side o f i t we l o o k a t . 

O f t h i s w e m a y be ce r t a in , even i n an t i c ipa t ion o f any 
specia l synthesis . F o r since a l l modes o f consciousness can 
be n o t h i n g else t h a n inc iden t s o f the correspondence be-
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tween the o rgan ism and i t s e n v i r o n m e n t ; t hey mus t a l l he 
d i f f e ren t sides of, or d i f f e r en t phases of, the co-ordinated 
groups o f changes whereby i n t e r n a l re la t ions are adjusted to 
ex te rna l re lat ions. Be tween the recep t ion o f cer ta in impres­
sions and the per formance o f ce r t a in appropr ia te mot ions , 
there is some inne r connexion . I f the i n n e r connexion is 
organized, the ac t ion is o f tho r e f l ex order , e i ther simple or 
c o m p o u n d ; and none o f the phenomena o f consciousness 
proper , exis t . I f the inner connexion is n o t organized, then 
the psychica l changes w h i c h come between the impressions 
and mot ions are conscious ones: t h e en t i re ac t ion must 
have a l l the essential elements o f a conscious act ion—must 
s imul taneously e x h i b i t M e m o r y , Reason, F e e l i n g , and W i l l ; 
f o r there can be no conscious ad ju s tmen t o f an inner to an 
outer r e l a t i on w i t h o u t a l l these b e i n g i n v o l v e d . L e t us 
consider the ma t t e r more near ly . 

§ 218. When the automatic actions become so involved, 
so va r i ed i n k i n d , a n d several ly so i n f r e q u e n t , as no longer 
to be p e r f o r m e d w i t h unhes i t a t i ng p rec i s ion—when , af ter 
the recep t ion o f one o f the more complex impressions, the 
appropr ia te m o t o r changes become nascent, b u t are pre­
ven ted f r o m passing i n t o immed ia t e ac t ion b y the antago­
n i s m o f cer ta in o ther nascent m o t o r changes appropr ia te to 
some near ly a l l i ed i m p r e s s i o n ; there is cons t i t u t ed a state 
o f consciousness w h i c h , w h e n i t finally issues i n act ion, 
displays wha t we t e r m v o l i t i o n . E a c h set o f nascent motor 
changes a r i s ing i n the course o f t h i s con f l i c t , is a weak re­
v i v a l o f the state o f consciousness w h i c h accompanies such 
m o t o r changes w h e n ac tua l ly p e r f o r m e d — i s a representa­
t i o n o f such m o t o r changes as were before executed under 
l i k e c i rcumstances—is an idea o f such m o t o r changes. W e 
have, therefore , a c o n f l i c t be tween t w o sets o f idea l m o t o r 
changes w h i c h several ly t e n d to become rea l , a n d one of 
w h i c h eventua l ly does become r e a l ; a n d t h i s pass ing of 
an ideal m o t o r change i n t o a rea l one, we d i s t i n g u i s h as 
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W i l l . I n a v o l u n t a r y act o f t h e s imples t k i n d , w e 
can find n o t h i n g b e y o n d a m e n t a l r ep resen ta t ion o f t h e act , 
f o l l o w e d b y a pe r fo rmance o f i t — a r i s i n g o f t h a t i n c i p i e n t 
psychica l change w h i c h cons t i tu tes a t once t h e t endency t o 
act a n d the idea o f the act , i n t o the comple te psych ica l 
change w h i c h cons t i tu tes t h e p e r f o r m a n c e o f the act , i n so 
f a r as i t is m e n t a l . B e t w e e n an i n v o l u n t a r y m o v e m e n t o f 
the l e g a n d a v o l u n t a r y one, the d i f fe rence is t h a t whereas 
the i n v o l u n t a r y one occurs w i t h o u t p rev ious consciousness 
o f t h e m o v e m e n t t o be made, the v o l u n t a r y one occurs o n l y 
a f t e r i t has been represented i n consciousness ; a n d as the 
represen ta t ion o f i t is n o t h i n g else t b a n a w e a k f o r m o f the 
p sych ica l state accompany ing t h e m o v e m e n t , i t is n o t h i n g 
else t h a n a nascent e x c i t a t i o n o f t h e nerves concerned , p r e ­
c e d i n g t he i r ac tua l e x c i t a t i o n . I n v o l u n t a r y m o v e m e n t i m ­
plies t h a t the psychica l states a c c o m p a n y i n g t h e impress ion 
a n d the ac t ion , are so coherent t h a t t h e one f o l l o w s t h e 
o ther i n s t a n t l y ; w h i l e v o l u n t a r y m o v e m e n t i m p l i e s t h a t 
t h e y are so i m p e r f e c t l y coherent , t h a t the p sych ica l state 
a c c o m p a n y i n g the ac t i on does n o t f o l l o w i n s t a n t l y — i s par ­
t i a l l y aroused before i t i s f u l l y a r o u s e d ; a n d so occupies 
consciousness f o r an appreciable t i m e . T h u s the cessation 
o f au tomat i c ac t i on and the d a w n o f v o l i t i o n are one and 
the same t h i n g . 

I t is q u i t e t r u e t ha t as we advance f r o m the earliest a n d 
s imples t mani fes ta t ions o f W i l l t o i t s l a t e r a n d m o r e i n ­
v o l v e d mani fes ta t ions , t he composi te state o f consciousness 
b y w h i c h any act is preceded inc ludes m u c h b e y o n d the 
nascent m o t o r changes, a n d even m u c h b e y o n d t h e idea l 
sensory impress ions w h i c h the act w i l l i m m e d i a t e l y render 
r ea l ones. I t f u r t h e r inc ludes an extens ive aggrega te o f 
i dea l sensory impressions such as have be fo re been m o r e o r 
less r e m o t e l y realized, b y the a c t ; a n d w h i c h cons t i t u t e 
representa t ions o f t h e var ious consequences o f the act . 
E v e n w h e n W i l l is b u t i n c i p i e n t , there m u s t be some 
a c c o m p a n i m e n t o f t h i s k i n d . A l o n g w i t h any t w o con-
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flicting sets o f m o t o r changes p roduced b y an i n d i s t i n c t l y 
cognized impress ion , there w i l l become nascent the several 
pleasurable or p a i n f u l psychica l states w h i c h have i n expe­
rience been respect ively connected w i t h such m o t o r changes. 
These are p a r t i a l l y i n t e g r a t e d w i t h the o ther psychical 
states, actual and nascent, w h i c h the impress ion immed i ­
a te ly o r media te ly excites ; and b y increas ing the g roup of 
psychica l states w h i c h cohere w i t h the appropr ia te motor 
changes, t hey add to the tendency w h i c h those motor 
changes have to take place. B y t h a t ever-progressing 
fu s ion o f psychica l states descr ibed i n the last chapter, 
these ideal sensory impressions rep resen t ing dis tant conse­
quences, come to f o r m the greater p a r t o f the composite 
psychical state w h i c h precedes the ac t—cons t i tu te the mass 
o f wha t we ca l l the desire to p e r f o r m the a c t ; and thus 
obscure t ha t o r i g i n a l r e l a t i o n be tween sensations and mo­
t ions w h i c h is t he i r nucleus. B u t the general na ture of 
the process remains the same. Fee l ings , immedia te ly de­
r i v e d f r o m the senses or media te ly suggested b y such, make 
nascent cer ta in appropr ia te m o t o r changes, and the ideal 
feel ings connected w i t h such changes ; these, again, make 
nascent o ther changes and other idea l f e e l i n g s ; and so on 
to m a n y degrees o f remoteness : p r o d u c i n g a complicated 
g r o u p o f i m a g i n e d actions and consequences. A l l o f these 
hav ing , d i r ec t ly or i n d i r e c t l y , connexions i n experience 
w i t h the m o t o r changes, or w i t h an tagonis t m o t o r changes, 
t end to produce o r t o p reven t the ac t ion . A n immense 
number o f psychical states are p a r t i a l l y aroused, some of 
w h i c h un i t e w i t h the o r i g i n a l impress ion i n e x c i t i n g the 
ac t ion, w h i l e the res t combine as exci ters o f an opposite 
a c t i o n ; and w h e n eventua l ly , f r o m t h e i r grea ter n u m b e r or 
in tens i ty , t he first outbalance the others, t he i n t e rp re t a t i on 
is tha t , as an accumula ted s t i m u l u s , t h e y become suf f i c i en t ly 
s t rong to make the nascent m o t o r changes pass i n t o actual 
motor changes. 

T h a t W i l l comes i n t o existence t h r o u g h the increasing 
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c o m p l e x i t y a n d i m p e r f e c t coherence o f au tomat i c act ions , is 
c l ea r ly i m p l i e d b y t h e converse fac t , t h a t w h e n ac t ions 
w h i c h were once incoheren t a n d v o l u n t a r y are v e r y f r e ­
q u e n t l y repeated, t h e y become coherent a n d i n v o l u n t a r y . 
J u s t as a n y set o f psych ica l changes o r i g i n a l l y d i s p l a y i n g 
M e m o r y , Reason, a n d F e e l i n g , cease t o be conscious, ra ­
t i o n a l , a n d emot iona l , as fas t as b y r e p e t i t i o n t hey g r o w 
closely o r g a n i z e d ; so do t h e y at t he same t i m e pass beyond 
t h e sphere o f v o l i t i o n . M e m o r y , Reason, F e e l i n g , a n d W i l l , 
s imul t aneous ly disappear i n p r o p o r t i o n as psychica l changes 
become au tomat ic . T h u s , t h e c h i l d l e a r n i n g to 
w a l k , w i l l s each m o v e m e n t before m a k i n g i t ; b u t the adu l t , 
w h e n s e t t i n g ou t anywhere , does n o t t h i n k o f his legs b u t 
o f h i s des t ina t ion , a n d h i s successive steps are made w i t h 
no m o r e v o l i t i o n t h a n his successive in sp i r a t i ons . E v e r y 
one o f those voca l i m i t a t i o n s made b y the c h i l d i n a c q u i r i n g 
i t s m o t h e r t ongue , or b y the m a n i n l e a r n i n g a new language , 
is v o l u n t a r i l y m a d e ; b u t a f t e r years o f p rac t ice , conversa­
t i o n i s c a r r i e d o n w i t h o u t t h o u g h t o f the muscu la r ad jus t ­
men t s r e q u i r e d t o p roduce each a r t i c u l a t i o n : the mo t ions 
o f t he l a r y n x a n d m o u t h re spond au toma t i ca l ly to the t r a ins 
o f ideas. S i m i l a r l y w i t h w r i t i n g , a n d a l l o ther f a m i l i a r 
processes. N o t o n l y is t h i s so w i t h ac t ions dai ly 
o c c u r r i n g i n the l ives o f a l l , b u t i t is so w i t h special hab i t s . 
F r o m t i m e t o t i m e cur ious resul ts hence a r i s e ; as i n the 
case o f the o l d soldier w h o l e t f a l l t he p ie he was c a r r y i n g 
home f o r h is Sunday ' s d inner , w h e n the w o r d " a t t e n t i o n " 
was shouted b e h i n d h i m . T h e same genera l t r u t h is re ­
cogn ized i n the c o m m o n r e m a r k , made o f any one w h o has 
l o n g pers is ted i n some e v i l p rac t ice , t h a t " he has los t power 
over h i m s e l f " — " can no l onge r c o n t r o l h i m s e l f : " t h a t is t o 
say, b y f r e q u e n t r e p e t i t i o n ce r t a in psych ica l changes have 
more o r less passed f r o m the v o l u n t a r y i n t o the a u t o m a t i c * 

* Dr. Hughlings Jackson narrates of an animal an action analogous to 
that of the old soldier. "Some years ago," he eaya, " I was on an omnibus, 
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§ 219. L o n g before r each ing tb i s p o i n t , most readers 
must bave perceived t ha t the doctr ines developed i n the 
last two parts of th i s w o r k are at variance w i t h the cur rent 
tenets respect ing the f r e e d o m o f the W i l l . T h a t every one 
is at l i b e r t y t o do w h a t he desires to do (supposing there 
are no ex te rna l h indrances) , a l l a d m i t ; t h o u g h people of 
confused ideas commonly suppose th i s t o be the t h i n g 
denied. B u t t ha t every one is at l i b e r t y t o desire or not 
to desire, w h i c h is the rea l p ropos i t i on i n v o l v e d i n the 
dogma of free w i l l , is nega t ived as m u c h b y the analysis 
o f consciousness as b y the contents o f the p reced ing chapters. 
F r o m the un iversa l l a w tha t , o ther t h i n g s equal, the cohesion 
of psychica l states is p ropor t iona te to the f requency w i t h 
w h i c h they have f o l l o w e d one another i n experience, i t is 
an inev i tab le coro l la ry t ha t a l l act ions whatever must be 
de te rmined b y those psychical connexions w h i c h experience 
has generated—either i n the l i f e o f the i n d i v i d u a l , or i n 
tha t general antecedent l i f e o f w h i c h the accumulated 
results are o rgan ized i n his c o n s t i t u t i o n . 

To go at l e n g t h i n t o t h i s l o n g - s t a n d i n g controversy re­
spect ing the W i l l , w o u l d be a l ike useless and out of place. 
I can b u t b r i e f l y ind ica te w h a t seems t o me the nature of 
the cu r r en t i l l u s ion , as i n t e r p r e t e d f r o m the po in t o f view 
at w h i c h we have a r r i v e d . W e w i l l l o o k at i t first subjec­
t i v e l y and t h e n ob jec t ive ly . 

Considered as an i n t e r n a l pe rcep t ion , the i l lus ion 
results f r o m supposing t h a t at each m o m e n t the ego, 
present as such i n consciousness ( I exclude the i m p l i e d , b u t 
u n k n o w n , subs t ra tum w h i c h can never be present) , is 

end we were kept some time, as one of the horses would not start. Various 
plans were tried to overcome its stupidity, but without success. At last 
the driver directed the conductor to shut the door violently (this is a usual 
signal for starting). To my great surprise the horse went on at once." 
Lond. Hosp. Reports. Vol. I . , 1864, p. 454 Here the once voluntary act 
of starting after hearing the sound, had become so automatic that an 
antagonist volition could not prevent it . 
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s o m e t h i n g m o r e t h a n the aggrega te o f fee l ings a n d 
ideas w h i c h t h e n exis ts . W h e n , a f t e r a ce r t a in compo­
site mass o f emo t ion a n d t h o u g h t has ar isen i n h i m , a 
m a n p e r f o r m s an ac t ion , he c o m m o n l y asserts t ha t he deter­
m i n e d to p e r f o r m the a c t i o n ; a n d b y speak ing as t h o u g h 
there were a m e n t a l self, present to his consciousness, y e t n o t 
i n c l u d e d i n th i s composi te mass o f e m o t i o n a n d t h o u g h t , he 
is l e d i n t o t h e e r r o r o f suppos ing t h a t i t was n o t t h i s 
composi te mass of e m o t i o n a n d t h o u g h t w h i c h de t e rmined 
the ac t ion . B u t w h i l e i t is t r u e t h a t he de t e rmined the 
ac t ion , i t is also t r u e t h a t t h e aggrega te of his fee l ings 
a n d ideas de te rmined i t ; since, d u r i n g i t s existence, t h i s 
aggregate cons t i tu t ed bis en t i r e consciousness—that is, 
c o n s t i t u t e d his men ta l self. E i t h e r the ego w h i c h 
is supposed to de te rmine or w i l l t he ac t ion , is present i n 
consciousness or i t is n o t . I f i t is n o t present i n con­
sciousness, i t is s o m e t h i n g o f w h i c h w e are unconscious— 
someth ing , the re fo re , of whose existence we ne i the r have 
n o r can have any evidence. I f i t is present i n conscious­
ness, t h e n , as i t is ever present , i t can be a t each m o m e n t 

n o t h i n g else t h a n the t o t a l consciousness, s imple or com­
p o u n d , pass ing a t t h a t m o m e n t . I t f o l l o w s , i n e v i t a b l y , 
t h a t w h e n an impress ion rece ived f r o m w i t h o u t , makes nas­
cent ce r t a in appropr ia te m o t o r changes, and var ious o f t h e 
f ee l ings a n d ideas w h i c h m u s t accompany and succeed 
t h e m ; a n d w h e n , under the s t imu lus o f t h i s composi te 
p sych ica l state, t he nascent m o t o r changes pass i n ac tua l 
m o t o r changes ; t h i s composite psychica l state w h i c h excites 
the ac t ion, is a t t he same t i m e the ego w h i c h is said to w i l l 
t be ac t i on . N a t u r a l l y enough , t h e n , the sub jec t of such 
psych ica l changes says t h a t he w i l l s t h e a c t i o n ; since, 
p sych i ca l l y considered, he is a t t h a t m o m e n t n o t h i n g more 
t h a n the composi te state o f consciousness b y w h i c h the 
a c t i o n is exc i t ed . B u t to say t h a t the pe r fo rmance of the 
ac t i on i s , therefore , t he r e su l t o f h is f r e e w i l l , is to say tha t 
he de te rmines the cohesions of the psychica l states wh ich 
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arouse the a c t i o n ; and as these psychica l states con­
s t i tu te h imse l f a t t ha t m o m e n t , t h i s is t o say t ha t these 
psychical states de te rmine t h e i r o w n cohesions, w h i c h is 
absurd. T h e i r cohesions have been de t e rmined b y expe­
riences—the greater p a r t o f t h e m , c o n s t i t u t i n g wha t wo 
ca l l his n a t u r a l character, b y tbe experiences o f antecedent 
o r g a n i s m s ; and the rest b y b i s o w n experiences. The 
changes w h i c h at eacb m o m e n t t ake place i n his conscious­
ness, and a m o n g others those w h i c h be is said to w i l l , are-
produced b y th i s i n f i n i t u d e o f prev ious experiences regis­
te red i n his nervous s t ruc tu re , co-opera t ing w i t h the imme­
diate impressions on his senses : the effects o f these combined 
factors b e i n g i n every case qua l i f i ed b y tbe phys ica l state, 
general or loca l , o f h is o rgan i sm. 

Th i s subject ive i l l u s i o n i n w h i c h the n o t i o n o f free w i l l 
c o m m o n l y or ig ina tes , is s t reng thened b y a corresponding 
object ive i l l u s i o n . The act ions o f o ther ind iv idua l s , l a c k i n g 
as they do t ha t u n i f o r m i t y charac te r iz ing phenomena of 
w h i c h the laws are k n o w n , appear to be lawless—appear to 
be under no necessity o f f o l l o w i n g any pa r t i cu la r o rde r ; 
and are hence supposed to be d e t e r m i n e d b y tbe u n k n o w n 
independent some th ing ca l led the W i l l . B u t th i s seeming 
indeterminateness i n the m e n t a l succession is consequent 
on the ext reme compl i ca t i on o f the forces i n ac t ion . The 
composi t ion o f causes is so i n t r i c a t e , and f r o m moment to 
momen t so va r ied , t ha t the effects are n o t calculable. 
These effects are, however , as conformable t o l aw as the 
s implest r e f l ex actions. The i r r e g u l a r i t y a n d apparent 
f r eedom are inev i t ab le resul ts o f the c o m p l e x i t y ; and 
equal ly arise i n the i no rgan ic w o r l d under para l le l con­
di t ions . To a m p l i f y an i l l u s t r a t i o n before u s e d : — A body 
i n space, subject t o the a t t r a c t i o n of a s ingle o ther body, 
moves i n a d i r e c t i o n t h a n can be accurate ly p red i c t ed . I f 
subject t o the a t t rac t ions o f t w o bodies, i t s course is b u t 
approx ima te ly calculable. I f subject t o tbe a t t rac t ions of 
three bodies, i t s course can be calculated w i t h s t i l l less pre-
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c is ion . A n d i f o n a l l sides o f i t t he re are m u l t i t u d i n o u s 
bodies o f var ious sizes at va r ious distances, as i n t h e m i d d l e 
of one o f the g rea t s ta r -c lus te rs , i t s m o t i o n -wi l l appear u n ­
in f luenced b y any o f t h e m : i t w i l l move i n some indef inab le 
w a y t h a t l ooks s e l f - d e t e r m i n e d : i t w i l l seem to be free. 
S i m i l a r l y , i n p r o p o r t i o n as the cohesions o f each psych ica l 

state t o others, become grea t i n n u m b e r a n d var ious i n 
degree, the psychica l changes w i l l become inca lculable a n d 
appa ren t ly subject t o no l a w . 

§ 220. To meet objections that have been raised, let me 
a d d here some explana t ions . 

I f w e spoke o f H e n r y V I I I . as d e f y i n g the Pope , 
a n d t h e n said t h a t the E n g l i s h K i n g also de f i ed the Pope, 
there w o u l d be a m a n i f e s t m i s t a k i n g o f w o r d s f o r 
t h ings . T h e k i n g l y p o w e r we k n o w t o be n o t h i n g b a t 
the pe rmanen t name f o r t h e p o w e r o f a person, w h o 
is n o w of one na tu re a n d n o w o f another . B u t i n tbe 
case o f m e n t a l gove rnmen t , t h i s c o n f u s i o n be tween words 
a n d t h i n g s is a lmos t un ive r sa l . T h e pe rmanen t name 
f o r t he h o l d e r of power , is supposed to i m p l y an e n t i t y 
a d d i t i o n a l t o t h a t i m p l i e d b y the name of the t e m p o r a r y 
h o l d e r o f p o w e r . W e speak of W i l l as s o m e t h i n g apar t 
f r o m t h e f e e l i n g or fee l ings w h i c h , f o r t h e m o m e n t , p r e v a i l 
ove r o t h e r s ; whereas i t is n o t h i n g b u t the genera l name 
g i v e n t o t h e special f e e l i n g t h a t ga ins supremacy and 
de termines ac t i on . Take away a l l sensations a n d emot ions , 
a n d the re remains no W i l l . E x c i t e some of these, a n d 

W i l l , b e c o m i n g possible , becomes ac tua l o n l y w h e n one 
o f t h e m , o r a g r o u p o f t h e m , gains p redominance . U n t i l 
t he re is a motive ( m a r k the w o r d ) there is no W i l l . T h a t 
is t o say, W i l l is no m o r e an exis tence separate f r o m the 
p r e d o m i n a n t f e e l i n g , t h a n a k i n g is an existence separate 
f r o m t h e m a n o c c u p y i n g the t h r o n e . 

T h a t t h e ego is s o m e t h i n g m o r e t h a n the pass ing g r o u p 
o f f e e l i n g s and ideas, is t r u e or u n t r u e acco rd ing to tbe 
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degree of comprehension we g ive to the w o r d . I t is 
t r u e i f we inc lude the body , and i t s f u n c t i o n s j b u t i t is 
un t rue i f we inc lude o n l y w h a t is g i v e n i n consciousness. 

Phys i ca l ly considered, the ego is the en t i r e organism, 
i n c l u d i n g i t s nervous system ; and the na tu re of th i s ego is 
p re -de te rmined : the i n f a n t h a d no more t o do w i t h the 
s t ruc tu re of i t s b r a i n t han w i t h the colour o f i t s eyes. 
F u r t h e r , t he ego considered phys ica l ly , inc ludes a l l the 
func t i ons ca r r ied on b y these s t ructures , w h e n suppl ied w i t h 
the requis i te mater ia ls . These func t ions have f o r their 
ne t r e su l t t o l ibera te f r o m the f o o d , & c , cer ta in latent 
forces . A n d t ha t d i s t r i b u t i o n of these forces shown b y the 
ac t iv i t ies of the o rgan ism, is f r o m m o m e n t to moment 
caused p a r t l y b y the e x i s t i n g a r rangement of i t s parts and 
p a r t l y b y the e n v i r o n i n g condi t ions . 

T h e phys ica l s t ructures thus pervaded b y tbe forces thus 
obta ined, cons t i tu te t h a t subs tant ia l ego w h i c h l ies behind 
a n d determines those ever -chang ing states of consciousness # 

we ca l l M i n d . A n d w h i l e t h i s subs tan t ia l ego, unknowable 
i n u l t i m a t e na ture , is phenomenal ly k n o w n t o us under i ts 
s ta t ica l f o r m as the o rgan i sm, i t is phenomena l ly k n o w n 
under i t s dynamica l f o r m as the energy d i f f u s i n g i tself 
t h r o u g h the o rgan ism, and , a m o n g o ther par ts , t h r o u g h the 
nervous system. G i v e n the e x t e r n a l s t i m u l i , and the 
nervous changes w i t h t h e i r cor re la t ive m e n t a l states, 
depend p a r t l y o n the nervous s t ruc tures a n d p a r t l y on the 
amount o f t h i s d i f f u s e d ene rgy : each o f w h i c h fac tors is 
de t e rmined b y causes n o t i n consciousness b u t beneath con­
sciousness. The aggrega te of fee l ings a n d ideas const i tu t ­
i n g the m e n t a l I , have no t i n themselves the p r i n c i p l e of 
cohesion h o l d i n g t h e m toge the r as a w h o l e ; b u t the I 
w h i c h con t inuous ly survives as the subjec t o f tbese chang­
i n g states, is t h a t p o r t i o n o f the U n k n o w a b l e P o w e r w h i c h 
is s ta t i ca l ly cond i t i oned i n special nervous s t ructures 
pervaded b y a d y n a m i c a l l y - c o n d i t i o n e d p o r t i o n o f the U n ­
knowable Power ca l led energy . (Compare w i t b § 469.) 
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A FURTHER INTERPRETATION NEEDED. 

§ 2 2 1 . W e are n o w prepared f o r dea l ing w i t h the r e m a i n ­
i n g p r o b l e m presented b y ob jec t ive Psycho logy . T h o u g h n o t 
conspicuous, the hiatus be tween t h e i n t e r p r e t a t i o n we have 
reached a n d a comple te i n t e r p r e t a t i o n , is a deep o n e ; a n d 

one w h i c h , w h e n first l o o k e d i n t o , appears impassable. F o r 
there has s t i l l t o be answered t h e i n q u i r y — h o w is m e n t a l 
e v o l u t i o n t o be a f f i l i a t ed o n E v o l u t i o n a t l a rge , r e g a r d e d as 
a process o f phys i ca l t r a n s f o r m a t i o n ? I t is n o t enough t h a t 
i n t he p r e c e d i n g Genera l Synthesis the phenomena o f psy­
ch ica l l i f e have been t r aced u p t h r o u g h t h e i r ob jec t ive 
man i fe s t a t ions , and , a l o n g w i t h the phenomena o f phys ica l 
l i f e , have been f o u n d t o progress i n i n t e g r a t i o n , i n he te ro ­
gene i ty , i n def ini teness . I t is n o t e n o u g h t h a t , i n the 
Specia l Synthesis j u s t closed, i n t e l l i gence has been shown 
t o have t h e same na tu re a n d the same l a w f r o m t h e lowes t 
r e f l ex ac t ion u p t o the mos t t ranscendent t r i u m p h o f reason; 
a n d t ha t , f r o m first t o las t , i t s g r o w t h is due t o the r e p e t i t i o n 
o f experiences, t he effects o f w h i c h are accumula t ed , o r g a n ­
ized, a n d i n h e r i t e d . I t m a y y e t be a s k e d — B y w h a t process 
is the o rgan iza t ion o f experiences achieved ? G r a n t i n g t h a t 
a su rvey o f the fac ts proves i t t o t a k e p l a c e ; s t i l l , no an­
swers are g i v e n t o the ques t ions -—Why does i t t ake place ? 
A n d h o w does the t r a n s f o r m a t i o n w h i c h b r i n g s i t about 
come w i t h i n t h e f o r m u l a o f E v o l u t i o n i n genera l ? 
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Specif ical ly stated, the p r o b l e m is t o i n t e r p r e t menta l 
evo lu t ion i n te rms o f the r e - d i s t r i b u t i o n o f M a t t e r and 
M o t i o n . T h o u g h under i t s subjec t ive aspect, M i n d is 
k n o w n on ly as an aggregate o f states o f consciousness, 
w h i c h cannot be conceived as fo rms o f M a t t e r and M o t i o n , 
and do no t therefore necessarily c o n f o r m to the same laws 
o f r e - d i s t r i b u t i o n ; ye t under i t s ob jec t ive aspect, M i n d is 
k n o w n as an aggregate o f ac t iv i t ies mani fes ted b y an or­
ganism—is the corre la t ive , therefore , o f ce r t a in material 
t r ans format ions , w h i c h mus t come w i t h i n the general pro­
cess o f ma te r i a l evo lu t ion , i f t ha t process is t r u l y universal. 
T h o u g h the development o f M i n d i t se l f , cannot be ex­
p la ined by a series o f deductions f r o m the Persistence of 
Force , ye t i t remains possible t ha t i t s obverse, the develop­
men t o f phys ica l changes i n a phys ica l o rgan , may be so 
e x p l a i n e d ; and u n t i l i t is so expla ined , the conception of 
men ta l evo lu t ion as a p a r t o f E v o l u t i o n i n general , remains 
incomplete . 

§ 222. Here, then, the structure and functions of tho 
nervous system, considered as r e s u l t i n g f r o m intercourse 
between the o rgan i sm a n d i t s env i ronmen t , f o r m our sub­
jec t -mat ter . W e have to i d e n t i f y the phys ica l process by 
w h i c h an ex te rna l r e l a t i o n t h a t h a b i t u a l l y affects an or-
ganism, produces i n the o rgan i sm an ad jus ted internal 
r e l a t ion . 

O f course, i t is n o t t o be expected t b a t specific interpre­
tat ions can be g i v e n o f the p a r t i c u l a r s t ruc tures per form­
i n g pa r t i cu l a r f u n c t i o n s w h i c h fit an a n i m a l to i t s par t icular 
condi t ions o f existence. A l l we can hope is t o assign a 
general cause, w h i c h , a c t i n g unde r cond i t i ons such as are 
k n o w n to exis t , is capable o f p r o d u c i n g effects l i k e those 
observed. L e t us present i n i t s s imples t a n d mos t defini te 
f o r m the quest ion w h i c h alone admi ts o f an answer. 

W e have seen the l a w o f in t e l l igence t o be , t h a t the 
s t r eng th o f the tendency w h i c h the antecedent o f any psy-
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ch ica l change has to be f o l l o w e d b y i t s consequent, is p r o p o r ­
t iona te t o t h e persistence o f the u n i o n be tween the e x t e r n a l 
t h i n g s t h e y symbol ize . W e have seen t h a t the f u l f i l m e n t o f 
t h i s l a w is accounted f o r i f , b y inher i t ance t h r o u g h successive 
o rgan i sms , i n t e l l i gence g rows , as i t does i n the i n d i v i d u a l or­
g a n i s m , i n consequence o f the f ac t t ha t , w h e n any t w o psy­
ch ica l states occur i n i m m e d i a t e succession, such an effect i s 
p r o d u c e d t h a t w h e n the first recurs , there is a t endency f o r 
the second t o f o l l o w i t . A n d now, to comple te the s o l u t i o n , 
w e have t o ascertain the un ive r sa l p r i n c i p l e t o w h i c h t h i s 
t endency is due. I n o ther words , r e g a r d i n g p sy ­
ch i ca l changes as the subjec t ive faces o f w h a t on t h e i r ob­
j ec t i ve faces are nervous act ions, t he i n q u i r y before us i s — 
f r o m w h a t genera l l a w o f the r e - d i s t r i b u t i o n o f M a t t e r and 
M o t i o n does i t resul t , t h a t w h e n a wave o f molecu la r t r ans ­
f o r m a t i o n passes t h r o u g h a nervous s t ruc tu re , there is 
w r o u g h t i n the s t ruc tu re a m o d i f i c a t i o n such t b a t , o ther 
t h i n g s equal , a subsequent l i k e wave passes t h r o u g h th i s 
s t ruc tu re w i t h grea ter f a c i l i t y t h a n i t s predecessor ? A n d — 
n o t t o evade a s t i l l deeper ques t ion w h i c h i m m e d i a t e l y 
f o l l o w s — i s the es tabl i shment o f nervous c o m m u n i c a t i o n i t ­
self exp l icab le o n th i s same genera l p r i n c i p l e ? A r e we 
enabled b y i t t o u n d e r s t a n d n o t o n l y h o w nerve becomes 
more permeable , b u t h o w nerve is f o r m e d ? 

I f t o these genera l questions we discover a sa t i s fac tory 
gene ra l answer, we sha l l do a l l t ha t is n e e d f u l . I f f r o m a 
co ro l l a ry to the Persistence o f Force , w e can l e g i t i m a t e l y 
d r a w t h e conclus ion tha t , under ce r t a in cond i t i ons , l ines o f 
nervous c o m m u n i c a t i o n w i l l arise, and , h a v i n g ar isen, w i l l 
become l ines o f more a n d more easy c o m m u n i c a t i o n , i n p r o ­
p o r t i o n to the numbers a n d s t r eng ths o f the discharges p r o ­
paga ted t h r o u g h t h e m ; w e sha l l have f o u n d a phys ica l 
i n t e r p r e t a t i o n w h i c h completes t h e doc t r ine o f psychica l 
e v o l u t i o n , as set f o r t h i n the last t w o pa r t s . I t w i l l be made 
m a n i f e s t h o w the experience o f an ex t e rna l r e l a t i o n p r o ­
duces a co r re spond ing i n t e r n a l r e l a t i o n — h o w , as experiences 
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of the ex terna l re la t ion become more numerous, tbe i n t e rna l 
re la t ion becomes more coheren t—how pe rpe tua l repet i t ions 
o f the one cause indissolubleness o f the o t h e r — h o w outer 
persistences tha t are a lmost or qu i t e absolute, establish, i n 
the course o f generat ions, i nne r cohesions t ha t are automatic 
dc o r g a n i c ; a n d thus t b e i n t e r p r e t a t i o n o f ins t inc ts and 
forms o f t h o u g h t w i l l be ass imilated to t ha t o f the ordinary 
phenomena o f association.* 

* The general doctrine elaborated in the succeeding chapters, was pre­
figured in the first edition of this work, in a note on page 544—the verbal 
form, however, being such as I should not now use. I made a more definite 
statement of i t in an article published in the Medko-Chirurgical Review for 
January, 1859. 
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THE GENESIS OF NERVES. 

§ 223. In First Principles, Part II., Chap. IX., we found 
tha t i n a l l cases, m o t i o n " f o l l o w s the l i ne o f greates t t r ac ­
t i o n , o r the l i ne o f least resistance, or the r e su l t an t o f the 
t w o . " W e also saw " t h a t m o t i o n once set u p a l o n g any 
l ine becomes i t s e l f a cause o f subsequent m o t i o n a l o n g t h a t 
l ine " — e q u a l l y w h e n t h e m o t i o n i s t h a t o f m a t t e r t h r o u g h 
space, t h a t o f m a t t e r t h r o u g h m a t t e r , a n d t h a t o f mole ­
c u l a r undu l a t i ons t h r o u g h an aggrega te o f molecules . 

I n the sec t ion dea l i ng w i t h nervous actions (§ 79) , i t was 
con tended t h a t t h e mode o f m o t i o n we d i s t i n g u i s h as a 
nervous discharge, confo rms to t h i s l a w . " S u p p o s i n g the 
var ious forces t h r o u g h o u t an o r g a n i s m to be p r ev ious ly i n 
e q u i l i b r i u m , t h e n any p a r t w h i c h becomes the seat o f a 
f u r t h e r fo rce , added o r l i be ra t ed , m u s t be one f r o m w h i c h 
the force , b e i n g res is ted b y smal ler forces a round , w i l l i n ­
i t i a t e m o t i o n t owards some o ther p a r t o f the o rgan i sm. I f 
elsewhere i n t h e o r g a n i s m there is a p o i n t a t w h i c h force is 
b e i n g expended, a n d w h i c h so is b e c o m i n g m i n u s a force 
w h i c h i t before had , ins tead o f p lus a force w h i c h i t before 
h a d no t , a n d thus is made a p o i n t a t w b i c h the re -ac t ion 
aga ins t s u r r o u n d i n g forces is d i m i n i s h e d ; t h e n , m a n i f e s t l y , 
a m o t i o n t a k i n g place be tween the first a n d the las t o f these 
p o i n t s is a m o t i o n a long the l i ne o f least resistance. N o w a 
sensat ion imp l i e s a force added to , or evo lved i n , t h a t p a r t 
o f t he o r g a n i s m wh icb is i ts seat ; w h i l e a mechanica l move-
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merit impl ies an expendi ture or loss o f force i n t ha t par t o f 
the organism w h i c h is i t s seat. * * * W h e n there is 
a n y t h i n g i n the circumstances o f an animal 's l i f e , i n v o l v i n g 
tha t a sensation i n one pa r t i cu la r place is hab i t ua l l y fo l lowed 
b y a cont rac t ion i n another pa r t i cu la r p lace—when there is 
thus a f requent ly- repeated m o t i o n t h r o u g h the organism be­
tween these places; wha t mus t be the resu l t as respects the 
l ine a long w h i c h the mot ions take place ? Restora t ion of 
e q u i l i b r i u m between the poin ts at w h i c h the forces have 
been increased and decreased, mus t t ake place through 
some channel. I f th i s channel is affected b y the discharge 
— i f the obs t ruc t ive ac t ion o f tbe tissues traversed, involves 
any reac t ion u p o n t hem, d e d u c t i n g f r o m t h e i r obstructive 
power ; t hen a subsequent m o t i o n be tween these t w o points 
w i l l meet w i t h less resistance a long th i s channel than the 
previous m o t i o n met w i t h ; and w i l l consequently take this 
channel s t i l l more dec ided ly . " 

I n the Principles of Biology, § 302, th i s general proposi­
t i o n was f u r t h e r elaborated. I t there became needful to 
indicate a possible process b y w h i c h , a m o n g other tissues, 
nerve-tissue arises ou t o f tha t p ro top lasm composing the 
und i f fe ren t ia ted o rgan ism. He re , i n an abbrevia ted f o r m , is 
the a rgument w h i c h was used : — " I t is to be i n f e r r ed that a 
molecular dis turbance i n any pa r t o f a l i v i n g animal , set up 
by ei ther an ex terna l or i n t e r n a l agency, w i l l almost certainly 
d i s tu rb and change some o f the s u r r o u n d i n g colloids not 
o r i g i n a l l y i m p l i c a t e d — w i l l d i f fuse a wave o f change towards 
other parts o f the o r g a n i s m : a wave w h i c h w i l l , i n the ab­
sence of perfec t homogenei ty , t r ave l f u r t h e r i n some direc­
tions t han i n others. L e t us ask n e x t wha t w i l l determine 
the differences o f distance t r ave l l ed i n d i f f e r en t direct ions. 
Obviously any molecular a g i t a t i o n spreading f r o m a centre, 
w i l l go fu r t he s t a long routes tha t of fe r least resistance. 
W h a t routes w i l l these be ? Those a long w h i c h there l ie 
most molecules t ha t are easily changed b y the d i f fused 
molecular m o t i o n , and w h i c h ye t do n o t take up much 
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molecular m o t i o n i n a s suming t h e i r n e w states. * * * 
U n s t a b l e molecules w h i c h , i n b e i n g i somer i ca l l y t r ans ­
f o r m e d , do n o t absorb m o t i o n , and s t i l l more those w h i c h , 
i n b e i n g so t r a n s f o r m e d , g i v e ou t m o t i o n , w i l l r e ad i ly p r o ­
pagate any molecu la r a g i t a t i o n ; since t h e y w i l l pass o n tho 
impulse e i ther u n d i m i n i s h e d , or increased, t o adjacent m o l e ­
cules. * * * I t m a y be conc luded tha t any molecu la r 
a g i t a t i o n set u p b y w h a t we ca l l a s t imu lus , w i l l d i f fuse 
i t s e l f f u r t h e r a long some l ines t h a n a l o n g others , i f " the 
m i n g l e d col loids f o r m i n g " the p r o t o p l a s m are n o t qu i t e 
homogeneous ly dispersed, a n d i f some o f t h e m are i somer ic -

a l l y t r a n s f o r m e d more easily, o r w i t h less expend i tu r e of 
m o t i o n , t h a n o t h e r s ; and i t w i l l especially t r a v e l a l o n g 
spaces occupied ch ie f ly b y those molecules w h i c h g ive out 
molecular m o t i o n d u r i n g t h e i r metamorphoses , i f the re 
shou ld be any such. * * * A s is s h o w n b y those 
t r ans fo rmat ions t h a t so r a p i d l y p ropaga te themselves 
t h r o u g b col lo ids , molecules t h a t bave undergone a ce r t a in 
change o f f o r m , are ap t t o communica te a l i k e change o f 
f o r m t o adjacent molecules o f the same k i n d — t h e i m p a c t 
o f each o v e r t h r o w is passed on a n d produces another over­
t h r o w . * * * I s t h i s ac t i on l i m i t e d to s t r i c t l y i someric 
substances ? o r m a y i t e x t e n d to substances t h a t are closely 
a l l i ed ? * * * There is reason t o suspect t h a t i t does. 
A l r e a d y w h e n t r e a t i n g o f the n u t r i t i o n o f par t s , i t was 

p o i n t e d ou t t h a t we are o b l i g e d to recognize a power pos­
sessed b y each tissue t o b u i l d u p , ou t o f the mater ia ls 
b r o u g h t t o i t , molecules o f the same t y p e as those o f w h i c b 
i t is f o r m e d . * * * I f t h i s be a genera l p r i n c i p l e o f 
t i s s u e - g r o w t h a n d repa i r , we m a y conclude t h a t i t w i l l 
a p p l y i n the case before us. A wave o f molecu la r d i s tu rb­
ance pass ing a l o n g a t r a c t o f m i n g l e d col loids closely al l ied 
i n compos i t i on , a n d i somer ica l ly t r a n s f o r m i n g the molecules 
o f one o f t h e m , w i l l be ap t a t tbe same t i m e to f o r m some 
n e w molecules o f the same t y p e , a t any place where there 
ex i s t t h e p r o x i m a t e components , e i the r u n c o m b i n e d or 
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feebly combined i n some no t v e r y d i f f e r en t way . * * * 
T b a t is to say, a wave o f molecular d is turbance d i f fused 
f r o m a centre, and t r a v e l l i n g f u r t h e s t a long a l i ne where l ie 
most molecules t h a t can be i somerica l ly t r ans fo rmed w i t h 
f a c i l i t y , w i l l be l i k e l y a t the same t i m e to f u r t h e r di f feren­
t ia te th is l ine , and make i t more characterized than before 
b y tbe easy- t rans formabi l i ty o f i t s molecules ." 

R e f e r r i n g the reader to the Principles of Biology fo r the 
details and conclusion o f th i s a b r i d g e d a rgumen t , i t may be 
w e l l to r e m i n d h i m tha t i n the f i r s t p a r t o f th i s w o r k , the 
in t e rp re ta t ions o f nerve-s t ruc ture and n e r v e - f u n c t i o n were 
g rounded on a concept ion w h i c h is a coro l l a ry f r o m the 
concept ion recal led a b o v e ; a n d t ha t sundry verif ications 
were there f o u n d . W e saw tha t the q u a n t i t y o f effect pro­
duced b y i r r i t a t e d nerve- f ib re , increases w i t h the distance 
between the place o f i r r i t a t i o n and the place o f discharge; 
and th i s accumula t ion o f force we f o u n d to be j u s t that 
w h i c h w o u l d resu l t f r o m a wave o f isomeric t ransformat ion 
t h r o u g h ma t t e r o f the r equ i r ed k i n d (§ 19) . W e saw, too, 
tha t the u l t i m a t e n i t rogenous nerve-threads are severally 
sheathed i n a pecul iar substance, w h i c h , j u d g i n g b y i ts un­
equalled molecular c o m p l e x i t y , is less capable than any 
other k n o w n substance o f t r a n s f e r r i n g molecular mot ion , 
and therefore best fitted to p reven t l a te ra l loss o f that 
g r o w i n g wave o f molecular m o t i o n w h i c h a nerve-fibre 
t ransmi t s . A n d we f u r t h e r saw tha t a close analogy exists 
between th i s assumed p r o p a g a t i o n o f isomeric change along 
a nerve-f ibre , and cer ta in observed propagat ions o f l ike 
changes a long fibres o f other substances (§ 34) . To which 
le t me here add the fac t t h a t p r o t o p l a s m a n d i t s derivatives 
are d i s t ingu ished b y the grea t n u m b e r o f t h e i r isomeric 
forms , and the great f a c i l i t y w i t h w h i c h these are changed 

D y ve ry var ious agents ; so tha t i n r e g a r d i n g a nervous dis­
charge as a wave o f isomeric t r a n s f o r m a t i o n , we are regard­
i n g i t as one ou t o f the m a n y such t r ans fo rmat ions which 
l i v i n g ma t t e r con t inua l ly undergoes, 
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§ 224 . A n o t h e r p r e l i m i n a r y step remains . W e have 
to observe the possible modes i n w h i c h a l i ne o f nervous 
c o m m u n i c a t i o n m a y be i m p r o v e d . W h e n , t h r o u g h u n d i f ­
f e r e n t i a t e d t issue, the re has passed f o r the first t i m e a wave 
o f d i s tu rbance f r o m some place where molecular m o t i o n is 
l i b e r a t e d t o some place w h e r e i t is absorbed, the l i n e o f 
least resistance f o l l o w e d m u s t be an i n d e f i n i t e a n d i r r e g u l a r 
one. F u l l y t o u n d e r s t a n d t h e genesis o f nerve , t h e n , wo 
m u s t under s t and t h e p h y s i c a l ac t ions w h i c h change t h i s 
vague course i n t o a de f in i t e channe l , t h a t becomes ever more 

permeable as i t is more used. 
Several actions conduce t o th i s resu l t . T h e first is t h a t 

a lready descr ibed, b y w h i c h , a l o n g a l i ne o f discharge, 
there is a genesis o f t h e m a t t e r mos t capable o f com­
m u n i c a t i n g the d ischarge . E v e r y t i m e an i n c i p i e n t nerve 
is t raversed b y another wave o f molecu la r m o t i o n , there is 
ap t t o be a f u r t h e r f o r m a t i o n o f the molecules w h i c h are 
i somer ica l ly t r a n s f o r m e d b y the wave and pass i t o n i n b e i n g 
t r a n s f o r m e d . T h i s process acts w i t h con t i nua l l y - i nc r ea s ing 
power , f o r t w o reasons. One is t h a t p rog re s s ing 
l i m i t a t i o n o f the wave t o a w e l l - m a r k e d l i n e , enables i t t o 
p roduce m o r e dec ided effects a long t h a t l i n e . A n i l l u s t r a ­

t i o n w i l l here he lp us . W h e n a b o d y o f water flows over a 
surface o f f e r i n g no d i s t i n c t course, i t t h i n s ou t i n t o w i d e ­
spread shallows near i t s m a r g i n , where i t is a lmos t m o t i o n ­
less ; a n d i t has b u t l i t t l e m o t i o n even a long i t s cen t r a l 
deepest pa r t s . B u t i f the i n u n d a t i o n is l o n g con t i nued , the 
a b r a i d i n g a c t i o n o f the c u r r e n t a l o n g these cen t ra l deepest 
pa r t s whe re i t moves fastest , tends to deepen i t s channel 
there more t h a n elsewhere. A secondary r e su l t is a r e t rea t 
o f t he wa t e r f r o m tbe sha l lows—the c u r r e n t becomes more 
concen t ra ted . I n p r o p o r t i o n as i t becomes more concen­
t r a t e d the force o f i t s cen t ra l p a r t becomes greater s t i l l , and 
the deepen ing more r a p i d ; w h i c h entai ls a f u r t h e r d r a w i n g 
i n o f the m a r g i n s a n d a f u r t h e r a d d i t i o n to the excava t ing 
fo rce . So t h a t the g r o w i n g defini teness o f the cu r r en t 

23 
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b r ings a g r o w i n g power o f m a k i n g i ts cbannel qu i te def ini te . 
N o w t h o u g h i n the case before us we have n o t a m o t i o n of 
ma t t e r over mat te r , b u t a t ransfer o f molecular m o t i o n f r o m 
molecules to molecules, the pa ra l l e l holds . A n y greater 
effect p roduced b y the t ransfer a long one p a r t o f its 
o r i g i n a l l y - b r o a d course, s i m i l a r l y tends to concentrate 
the t ransfer a long th i s pa r t , and thus to i n t ens i fy the 
ac t ion w h i c h makes th i s p a r t a p rec i se ly -marked chan­
nel . A f u r t h e r f a c i l i t a t i o n results f r o m an absolute 
increase i n the amount o f the nervous discharge. The more 
permeable the l ine o f molecules becomes, the greater be­
comes the i n i t i a l q u a n t i t y o f molecular m o t i o n i t draughts 
off . A s w i t h water , the f o r m a t i o n o f a def in i te channel not 
on ly makes the t rans fe r easier a n d adds to the excavating 
power o f the cur ren t , supposing i t s vo lume be constant, but 
also ( i f the reservoir can supp ly more) augments the volume 
carr ied away, w h i c h again adds to the excava t ing power ; 
so the f o r m a t i o n o f a be t ter l ine o f nervous communicat ion 
is f o l l o w e d b y an increase o f the wave t h a t sets out to 
traverse i t , and a consequent increase i n the channel-making 
act ion. Once more , every a d d i t i o n to the mole­
cular m o t i o n t r ansmi t t ed , adds to the effectiveness o f each 
discharge i n ove rcoming an obstacle. Suppose the greater 
p a r t o f i t s channel has become to l e r ab ly permeable, b u t that 
a t some place i n i t the co l lo ida l ma t t e r is less t ransformed 
t h a n elsewhere i n t o the fit t y p e . T h e n the more the rest of its 
channel increases i n pe rmeab i l i t y , the more p o w e r f u l must be 
the wave o f molecular m o t i o n b r o u g h t to bear o n the un-
t r ans fo rmed pa r t , and the grea ter m u s t be the tendency to 
t r ans fo rm i t . Hence the channel w i l l progress towards a 
state o f u n i f o r m p e r m e a b i l i t y . 

There is anotber possible, and I t h i n k probable , way m 
w h i c h the passage o f a nervous discharge is made easier. 
The molecules o f the pecul iar c o l l o i d compos ing a nerve, 
may be ei ther i r r e g u l a r l y a r ranged or r e g u l a r l y a r r anged ; 
and i f i r r e g u l a r l y a r ranged t h e y w i l l t r a n s m i t a* wave of 
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molecu la r m o t i o n less r e a d i l y t h a n i f r e g u l a r l y a r r a n g e d . 
N o w w h e n a t h r e a d o f molecules capable o f the r e q u i r e d 
easy i somer ic t r a n s f o r m a t i o n is first f o r m e d , the p robab i l i t i e s 
are i n f i n i t y t o one t h a t ad jacent molecules w i l l be u n s y m -
m e t r i c a l l y p laced w i t h respect t o one ano the r—they w i l l n o t 
s t and i n po la r order . Molecules t h a t are h i g h l y complex 
a n d massive, e i ther do n o t c rys ta l l ize a t a l l or c rys t a l l i ze 
w i t h g rea t d i f f i c u l t y . E i t h e r t h e i r co l l o ida l , non-po la r 
a r r a n g e m e n t is a pe rmanen t one, or i t is one ou t o f w h i c h 
t hey pass i n t o a po la r a r rangement v e r y s l o w l y , under 
special cond i t ions . Never theless , molecules o f every t y p e 
have a f o r m o f d i s t r i b u t i o n i n w h i c h t h e i r po la r forces are 
i n e q u i l i b r i u m . Towards t h i s t h e y m u s t ever t e n d , however 
f e e b l y ; and towards t h i s every s l i g h t mo lecu la r d i s tu rbance 
enables t h e m t o approach. Hence , i f t h r o u g h a l i n e o f 
co l l o ida l molecules w h o l l y o u t o f po lar a r rangement , there 
pass successive waves o f molecu la r m o t i o n , each w i l l he lp 
adjacent molecules t owards po la r a r rangement , or state o f 
e q u i l i b r i u m . L e t us consider the concomi tan t s . 

T o a i d our conceptions we w i l l as before (§ 19) t ake the 
rude ana logy f u r n i s h e d b y a r o w o f b r i c k s o n end , w h i c h 
o v e r t h r o w one another i n succession. I f such b r i c k s o n end 
have been a d j u s t e d so t h a t t h e i r faces are a l l a t r i g h t angles 
to t he l i n e o f the series, the change w i l l be p ropaga ted a l o n g 
t h e m w i t h the least h indrance ; or, unde r ce r t a in condi t ions , 
w i t h t h e greatest m u l t i p l i c a t i o n o f the o r i g i n a l impu l se . 
F o r w h e n so placed, the i m p a c t each b r i c k gives t o the n e x t , 
be ing exac t ly i n the l i n e o f the series, w i l l be w h o l l y effec­

t ive ; b u t w h e n t h e y are o therwise p laced i t w i l l n o t . I f the 
b r i c k s s tand w i t h t h e i r faces va r ious ly askew, each i n f a l l i n g 
w i l l have a m o t i o n more or less d i v e r g i n g f r o m the l i ne o f 
the ser ies; and hence o n l y a p a r t o f i t s m o m e n t u m w i l l 
i m p e l the n e x t i n the r e q u i r e d d i r e c t i o n . N o w t h o u g h i n 
the case o f a series o f molecules the ac t i on can be b y no 
means so s imple , y e t the same p r i n c i p l e ho lds . The isomeric 
change o f a molecule m u s t d i f fuse a wave w h i c h is greater 
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i n some one d i r ec t ion t han i n a l l others . I f so, there are 
cer ta in re la t ive posi t ions o f molecules such t h a t each w i l l 
receive the greatest amount o f th i s wave f r o m i t s predecessor, 
and w i l l so receive i t as most r ead i ly to produce a l i k e change 
i n i tse l f . A series o f molecules thus placed mus t stand i n 
symmet r i ca l relat ions to one another—polar re la t ions . A n d 
i t is n o t d i f f i c u l t to see tha t , as i n the case o f the b r i cks , any 
dev ia t ion f r o m symmet r i ca l or polar re la t ions w i l l involve 
a p ropor t iona te deduc t ion f r o m the eff ic iency o f the shock, 
and a d i m i n u t i o n i n the q u a n t i t y o f molecular m o t i o n given 
out at the f a r end . B u t now, wha t is the indirect 
resul t when a wave o f change passes a long a l ine of mole­
cules thus u n s y m m e t r i c a l l y placed ? The ind i r ec t result is 
t ha t the m o t i o n w h i c h is no t passed on b y the unsymmetr i -
cal ly-placed molecules, goes towards p l a c i n g t h e m symmetr i ­
cal ly . L e t us aga in consider w h a t happens w i t h our row of 
b r i c k s . W h e n one o f these i n f a l l i n g comes against the 
nex t , s t and ing askew, i t s impac t is g i v e n to the nearest 
angle o f th is nex t , and so tends to g ive t h i s nex t a mot ion 
r o u n d i t s axis . F u r t h e r , w h e n the n e x t thus moved delivers 
i ts m o t i o n to i t s successor, i t does th i s n o t t h r o u g h the angle 
on the side t h a t was s t ruck , b u t t h r o u g h the diagonally-
opposite angle ; and, consequently, the reac t ion o f i ts impact 
on i t s successor adds to the r o t a t o r y m o t i o n already re­
ceived. Hence the amoun t o f force w h i c h i t does no t pass 
on, is the amount o f force absorbed i n t u r n i n g i t towards 
para l le l i sm w i t h i t s ne ighbours . S i m i l a r l y w i t h the mole­
cules. Each i n f a l l i n g i n t o i t s new isomeric a t t i t ude , and 
passing on the shock to i t s successor, gives t o i t s successor 
a m o t i o n w h i c h is a l l passed on i f the successor stands in 
polar r e l a t i o n towards i t , b u t w h i c h , i f t he r e l a t i o n is not 
polar , i s on ly p a r t i a l l y passed on—some o f i t b e i n g t a k e n up i n 
m o v i n g the successor towards a polar r e l a t i on . One 
more consequence is t o be observed. E v e r y approach o f the 
molecules towards s y m m e t r i c a l a r rangement , increases the 
amount o f molecular m o t i o n t r ans fe r r ed f r o m one end o f the 
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series t o the o ther . Suppose tha t the r o w o f b r i c k s , w h i c h 
were a t f i r s t v e r y m u c h o u t o f pa ra l l e l i sm, have f a l l en , a n d 
t h a t p a r t o f the m o t i o n g i v e n b y each to the n e x t has gone 
t o w a r d s b r i n g i n g t h e i r faces nearer to p a r a l l o l i s m ; a n d sup­
pose t h a t , w i t h o u t f u r t h e r c h a n g i n g the pos i t ions o f t h e i r 
bases, the b r i c k s are several ly res to red to t h e i r v e r t i c a l a t t i ­
tudes ; t h e n i t w i l l h a p p e n t b a t i f t he ser ia l o v e r t h r o w o f 
t h e m is repeated, the act ions, t h o u g h the same as before i n 
t h e i r k i n d s , w i l l n o t be the same as before i n t h e i r degrees. 
E a c h b r i c k , f a l l i n g as i t n o w does more i n the l i ne o f the 
series, w i l l de l iver more o f i t s m o m e n t u m to the n e x t ; a n d 
less m o m e n t u m w i l l be t a k e n u p i n m o v i n g the n e x t towards 
pa ra l l e l i sm w i t h i t s ne ighbou r s . I f , t hen , the ana logy holds , 
i t m u s t happen t h a t i n the series o f i s o m e r i c a l l y - c h a n g i n g 
molecules , each t r a n s m i t t e d wave o f molecu la r m o t i o n is 
expended p a r t l y i n so a l t e r i n g the molecu la r a t t i t udes as 
to r ende r the series more permeable to f u t u r e waves, a n d 
p a r t l y i n s e t t i n g u p changes at the end o f the ser ies ; t h a t 
i n p r o p o r t i o n as less o f i t is absorbed i n w o r k i n g t h i s s t ruc ­
t u r a l change, more o f i t is de l ive red at t he f a r end and 
g rea te r effect p r o d u c e d t h e r e ; and t h a t the final state is 
one i n w h i c h the i n i t i a l wave o f molecu la r m o t i o n is t r ans ­
m i t t e d w i t h o u t d e d u c t i o n — o r ra ther , w i t h the a d d i t i o n o f 

t h e molecu la r m o t i o n g i v e n ou t b y the successive molecules 
o f t he series i n t h e i r i someric f a l l s . 

§ 225. From beginning to end, therefore, the develop­
m e n t o f nerve resul ts f r o m the passage o f m o t i o n a l o n g the 
l i ne o f least resistance, a n d the r e d u c t i o n o f i t t o a l i n e o f 
less a n d less resistance c o n t i n u a l l y . T h e first o p e n i n g o f a 
r o u t e a l o n g w h i c h e q u i l i b r i u m is r e s to red be tween a place 
w h e r e molecu la r m o t i o n is i n excess a n d a place where i t is 
i n defect , comes w i t h i n t h i s f o r m u l a . T h e p r o d u c t i o n o f a 
m o r e con t inuous l i n e o f t h a t pecu l ia r c o l l o i d best fitted to 
t r a n s m i t the molecu la r m o t i o n , also comes w i t h i n t h i s f o r ­
m u l a ; as does l i kewi se the m a k i n g o f t h i s l i n e t h i c k e r and 
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more even. A n d the f o r m u l a also covers t ha t final process 
by w h i c h the l ine , h a v i n g been f o r m e d , has i t s molecules 
b rough t i n to the polar order w h i c h least resists, and indeed 
facil i tates, the t ransmiss ion o f the wave. 

Otherwise, we may say tha t w h i l e each passage o f a wave 
is the establ ishment o f an e q u i l i b r i u m between t w o places 
i n the o rgan i sm, the f o r m a t i o n o f th i s l ine o f easy transmis­
sion is an approach towards e q u i l i b r i u m between the struc­
t u r a l arrangements o f the l ine and the forces to wh ich i t 
is exposed. W h i l e i t s molecules are so a r ranged as to offer 
resistance to the passing wave, they are l iab le to be changed 
i n pos i t i on b y the wave—they are ou t o f equ i l ib r ium 
w i t h the forces they are subject t o . Each approach towards 
an a t t i t ude o f e q u i l i b r i u m is a change towards diminished 
resistance. A n d so on u n t i l there are s imultaneously reached 
the state o f s t r u c t u r a l e q u i l i b r i u m and no resistance. 

C a r r y i n g w i t h us these conceptions, we n o w pass f r o m 
the genesis o f nerves to the genesis o f nervous systems. 
W e w i l l l ook at these i n t he i r successive stages o f evolution. 
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THE GENESIS OF SIMPLE NERVOUS SYSTEMS. 

§ 226. If the tentacle of a polype is touched it contracts 
w i t h to le rab le p r o m p t n e s s — w i t h grea ter p romptness t han 
t h e b o d y contrac ts . A m o n g the oceanic Hydrozoa w h i c h , 
f l o a t i n g o r s w i m m i n g , have l o n g pendan t tentacles, such 
as Dijohyes a n d Physalia, the threads o f nuc lea ted sarcodo 
thus t r a i l i n g b e h i n d or h a n g i n g d o w n , are q u i c k l y d r a w n u p 
w h e n s t r u c k b y smal l creatures s e r v i n g f o r p r e y . I n these 
cases w e have po r t ions o f a n i m a l t issue n o t d i f f e r e n t i a t e d 
i n t o neiwe or muscle w h i c h d isp lay a t t he same m o m e n t t w o 
proper t i e s—a m a r k e d power to con t rac t , l i k e t h a t usua l ly 
f o u n d o n l y i n musc le - f ib re , a n d a m a r k e d power to convey 
the s t i m u l u s to con t rac t ion , l i k e t h a t usua l ly f o u n d o n l y 
i n ne rve - f ib re . Observe t h e cond i t ions unde r 
w h i c h t h i s a lmost u n d i f f e r e n t i a t e d t issue e x h i b i t s these 
m a r k e d powers . I t is f o r m e d i n t o a tentacle b y b e i n g 
e l o n g a t e d ; a n d where the c o n t r a c t i o n is r a p i d the e longa­
t i o n is ex t r eme . These are i n g r ea t measure cause a n d 
consequence. I s o m e r i c change set u p a t the end o f a 
th read-shaped p o r t i o n o f substance, is necessari ly l i m i t e d to 
the l i n e f o r m e d b y the substance. I t cannot be los t b y 
d i f f u s i o n t h r o u g h a la rge mass, b u t m u s t be concent ra ted 
w i t h i n the channel f o r m e d b y the sides o f the th read . So 
t h a t whe re , before nerves ex is t , we see p r o m p t t ransmis ­
s ion o f a molecu la r i m p u l s e f r o m one p a r t o f an o rgan i sm to 
ano ther , the cond i t i ons are such t h a t the s t ruc tu re i t s e l f 
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determines tho l ine o f t ransmiss ion. T o confirm. 
this i n t e rp r e t a t i on we have b u t t o contras t the behaviour 
o f th i s substance w h e n d r a w n ou t i n t o tentacles w i t h i t s beha­
v i o u r when aggrega ted to make the body . E x p e r i m e n t s on 
Sea-anemones have made f a m i l i a r t o m a n y the k i n d of 
dif ference, d isplayed i n i t s first f o r m b y t h e i r m u c h simpler 
re la t ive the Hydra, be tween the compara t ive ly q u i c k w i t h ­
d r awa l o f these slender processes and tbe s low wi thd rawa l 
o f the mass t hey are seated o n . T o u c h a s ingle tentacle 
and i t re t reats m u c h as does a snail 's h o r n ( t h o u g h by a 
qu i t e d i f f e r en t method) w h i l e the rest o f the creature shows 
no appreciable change. R u d e l y b r u s h a number o f the 
tentacles a n d t h e i r s imultaneous re t rea t is f o l l owed b y a 
g r a d u a l s h r i n k i n g o f the b o d y at l a rge . 

§ 227- Among the higher ccelenterate creatures the con­
t rac t i l e substance is p a r t l y d i f f e ren t i a t ed i n t o muscular fibres; 
w h i c h , however, are d i s t r i b u t e d i n a d i f f u s e d way . Whether 
locomot ive as a Medusa, or sedentary as an Actinia, the ave­
rage equa l i ty o f the forces t o w h i c h t he i r bodies are exposed 
a l l r o u n d , is unfavourable to the f o r m a t i o n o f d i s t inc t muscles 
and a d i s t i n c t nervous sys tem. There is n o t h i n g which 
tends to b r i n g the c o n t r a c t i l i t y to one p l a c e ; a n d therefore 
n o t h i n g w h i c h causes the waves o f molecular disturbance to 
t ake special courses. P r o b a b l y i n a Sea-anemone, the i n ­
c ip ien t l ines o f nervous discharge are as m u c h d i f fused as 
the muscular fibres are d i f f u s e d . N o t i n g o n l y the fac t , here 
o f great s ignif icance f o r us, t h a t the con t rac t i l e tissue which 
when i t acts absorbs molecular m o t i o n , becomes d i f f e ren t i ­
a ted before there arise any traceable nerve-f ibres conveying 
molecular m o t i o n f r o m places where i t has been evolved, 
let us t ake a h y p o t h e t i c a l case fitted t o m a k e i n t e l l i g i b l e the 
first step i n nervous development . 

Suppose t h a t the process o f cont inuous g e m m a t i o n , by 
which creatures o f these l o w types v e r y genera l ly m u l t i p l y , 
•s so car r ied on t ha t the i nd iv idua l s successively produced 
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when m o v i n g 

are i n t e r f e r e d w i t h b y the co lony more o n one side t h a n o r 
the o ther side. B e i n g u n s y m m e t r i c a l l y c o n d i t i o n e d t h e y w i l l 

become u n s y m m e t r i c a l l y 
developed. (Principles 
of Biology § § 246, 247.) 
L e t F i g . 5 represent a 
creature o f t h i s k i n d t h a t 
g r o w s o b l i q u e l y away 
f r o m i t s elder ne ighbour s ; 
and l e t A B s tand f o r 
t h e surface over w h i c h 
the co lony is sp read ing . 

T h e n i t m u s t happen t h a t 
objects i n the adjacent wate r , l a r g e r t h a n 

those m i n u t e ones s e r v i n g f o r p rey , come agains t the 
creature, first s t r i k i n g i t s expanded tentacles and t h e n i t s 
body , the mos t exposed p a r t o f i t s b o d y C w i l l be mos t f r e ­
q u e n t l y d i s t u r b e d . E a c h t i m e i t is d i s t u r b e d there w i l l be 
p ropaga t ed t h r o u g h i t t h a t f o r m o f i someric change f r o m 
w h i c h c o n t r a c t i o n resul ts , a n d there w i l l occasionally be 
p r o d u c e d more molecules o f t h i s same t y p e . (Principles of 
Biology § 302.) T h a t is t o say C w i l l become a place where 
the con t rac t ions are r e l a t i v e l y f r e q u e n t a n d decided, and 
where t h e con t rac t i l e co l l o id is grea ter i n amoun t t h a n else­
where . W h a t f u r t h e r w i l l happen ? M o s t l y w h e n a co l l i s ion 
occurs the tentacles are t ouched before the b o d y ; and , f o r 
reasons above g i v e n , the p r o p a g a t i o n o f molecu la r change 
a l o n g t h e m is compara t ive ly r a p i d . N o w at the p a r t 0 , each 
e v o l u t i o n o f mechanica l m o t i o n is necessarily accompanied 
by an abso rp t ion o f molecu la r m o t i o n . Consequent ly w h e n 

f r o m the d i s t u r b e d end o f the tentac le D there has been 
sent a wave o f molecular m o t i o n , p a r t o f w h i c h is absorbed 
i n t he c o n t r a c t i o n o f each successive p o r t i o n o f t h e tentacle 
b u t a surp lus o f w h i c h passes o n , s e t t i n g u p cont rac t ions o f 

the p o r t i o n s be low, the final surplus w h e n the wave has 
reached d, w i l l be d r a f t e d o f f to the con t rac t i l e p o r t i o n C ; 
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since th i s , be ing s t ruck the ins tan t a f te r , and made to con­
t rac t , becomes a place where molecular m o t i o n is absorbed. 

B u t such an ac t ion does n o t cons t i tu te a t r u e nervous act ion. 
F o r the s t imulus app l i ed a t D is n o t the cause o f the con­
t r ac t ion at C. The con t rac t ion at C is caused b y a collision 
at C ; and the discharge f r o m d t o C cannot take place u n t i l 
a f te r the con t rac t ion at C has commenced. Nevertheless, 
t h o u g h no t a nervous ac t ion proper , i t may , b y frequent 
r e p e t i t i o n , g r o w i n t o one. I f res torat ions o f e q u i l i b r i u m be­
tween d a n d 0 recur o f t e n — i f t hey con t inua l l y take place 
a long the same l ine o f least res is tance—if th i s becomes, as 
i t w i l l , a l i ne o f less a n d less resistance t ha t d ra f t s o f f the 
molecular m o t i o n w i t h r a p i d i t y ; then , eventual ly , when an 
approach ing b o d y touches the end o f the tentacle D , the 
impulse conveyed down, i t and a long the i nc ip i en t nerve f r o m 
d to C w i l l reach C before the approach ing b o d y touches i t . 
N o w the cont rac t i le c o l l o i d at 0 is capable o f hav ing its 
pecul iar i someric t r ans fo rma t ion set up b y var ious s t i m u l i — 
b y communica ted molecular m o t i o n as w e l l as b y a blow. 
Hence w h e n a wave o f d is turbance reaches i t before i t re­
ceives a b l o w , i t w i l l b e g i n to con t rac t i n an t i c ipa t ion o f the 
b l o w . A rude t o u c h at the end o f the tentacle D , w i l l , by 
the s h r i n k i n g i t sets up at 0 , cause w i t h d r a w a l o f the body 
f r o m the source o f danger. 

§ 228. To avoid complications of statement, I have pre­
sented th i s p r i m i t i v e nervous ac t ion unde r a s impler f o r m 
than t ha t w h i c h ac tua l ly occurs. F o r the wave o f molecular 
m o t i o n has to be conveyed no t t o a s ingle p o i n t b u t to a 
p o r t i o n o f con t rac t i l e c o l l o i d h a v i n g considerable extension, 
many par ts o f w h i c h s imul taneous ly become places where 
molecular m o t i o n is b e i n g absorbed. Hence the wave pass­
i n g t o i t w i l l somewhere o n i t s w a y t e n d to d i v i d e according 
to the respective tensions towards these respect ive parts. 
W h a t w i l l resu l t ? 

F i g . 6 represents the same general d i s t r i b u t i o n as before, 
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flith the difference that the mass of contractile colloid C, is 
m a r k e d i n d o t t e d l ines , a n d t h a t a t e the l i n e o f nervous c o m ­

m u n i c a t i o n is shown to t ake d i v e r g e n t and 
r e - d i v e r g e n t courses towards d i f f e r e n t 
pa r t s o f 0 . F o r t h i s is t h e s t r uc tu r e 
i m p l i e d . The same tendency towards re­
s to r a t i on o f e q u i l i b r i u m w h i c h causes tho 

wave t o go f r o m d t o C, w i l l also cause 
i t t o d i s t r i b u t e i t s e l f w i t h to lerable even­

ness to a l l par t s o f C ; since to any p a r t 
w h i c h b y c o n t r a c t i n g becomes m i n u s 

molecular m o t i o n , the adjacent pa r t s m u s t ever t e n d to y i e l d 
some o f t h e i r r e l a t ive surp lus , a n d t h i s m u s t find i t s way 

a l o n g some l i n e o f least resistance. 
L e t us n o w ask w h a t w i l l happen at the place e. A s wa3 

shown i n the last chapter , the f o r m a t i o n o f a ne rve - th read 
capable o f c o n v e y i n g w i t h f a c i l i t y a wave o f molecular 
m o t i o n , imp l i e s a de f in i t e l i n e pu r sued b y the wave a n d a 
de f in i t e ad jus tmen t o f the molecules t o t h a t l i n e ; and , 
consequently, such a d j u s t m e n t o f the molecules as serves 
f o r a wave i n one d i r e c t i o n w i l l n o t serve f o r waves i n 
other d i rec t ions . A t t h e place e, t h e n , where the wave 
breaks u p a n d i t s par t s d ive rge , the molecules cannot so ar­
range themselves as to conduc t w i t h f a c i l i t y a l l par t s o f tbe 
wave . R e c u r r i n g to our o l d s imi le , i f a r e g u l a r l y - a r r a n g e d 

l i ne o f b r i c k s o n end comes to a place where there is a 
c luster o f b r i c k s on end , f r o m w h i c h d ive rge o ther l ines c f 
r e g u l a r l y - a r r a n g e d b r i c k s o n end , i t is clear t h a t w h e n the 
first l i n e is o v e r t h r o w n at i t s b e g i n n i n g a n d del ivers i t s i m ­
pulse i n t o the c lus ter , t he b r i c k s f o r m i n g the c lus te r m u s t 
be i r r e g u l a r l y o v e r t h r o w n — c a n n o t f a l l i n t h e same d i rec­
t i ons w i t h a l l t he d i v e r g e n t l ines ; a n d no r epe t i t i ons o f the 
process can ad jus t the b r i c k s o f t h e c lus ter i n t o a t t i tudes 
t h a t w i l l do t h i s . Hence at t h e p o i n t e the re w i l l r ema in 

some o f the n e r v e - c o l l o i d i n an amorphous state. T h o u g h 
be tween the i n c o m i n g l i n e a n d the ch ie f o u t g o i n g l i ne ( i f 
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one carries m u c h more o f the wave t h a n the rest) there may 
at last arise a polar a r rangement o f the molecules, ye t this 
cannot also happen w i t h the m i n o r o u t g o i n g l ines. B u t i f 
at e the molecules r e m a i n unar ranged , the wave o f molecular 
m o t i o n b r o u g h t there w i l l be c h e c k e d ; and b y as m u c h as i t 
is checked w i l l t e n d to cause decomposit ions a m o n g the un ­
ar ranged molecules. A s w h e n b r i c k s placed askew fa l l 
against one another, t he i r angles are more l iab le to damage 
t h a n the angles o f b r i c k s placed s y m m e t r i c a l l y ; so a non-
polar ar rangement o f the molecules subjects t h e m to destroy­
i n g forces w h i c h they are saved f r o m b y a po la r arrange­
men t . N o w i f decomposi t ion occurs at e, add i t i ona l mole­
cu la r m o t i o n m u s t be d i s engaged ; so t ha t a long the 
o u t g o i n g lines there w i l l be d ischarged an augmented wave. 
Thus there w i l l arise at e some th ing h a v i n g the character of 
a gangl ion-corpusc le . 

T h a t the s t ruc ture represented is l i k e no k n o w n struc­
tu re , is t r ue . The most conspicuous dev ia t ion f r o m fact is 
i n the wide spreading o f tbe Hnes be tween e and C. A n d i t 
may be a s k e d — H o w does t h e i r d ivergence, w h i c h appears 
a necessity o f the a rgument , become so m o d i f i e d as to corre­
spond w i t h the observed d i s t r i b u t i o n ? I r e p l y tha t t hough 
the process o f d i rec t e q u i l i b r a t i o n w i l l n o t change th i s dis­
t r i b u t i o n i n the r equ i r ed way , i t can be so changed by the 
process o f i nd i r ec t e q u i l i b r a t i o n . (Principles of Biology § 164.) 
W h e n i n the course o f f u r t h e r e v o l u t i o n ne ighbour ing 
parts acquire d i s t i nc t s t ruc tures , fibres o c c u p y i n g so much 
space as those between e and C w i l l be i n the w a y . A n i n ­
d i v i d u a l i n w h i c h the l ines as t hey leave the p o i n t e do not 
d iverge so w i d e l y , w i l l therefore have an advantage. A n d 
gradual ly , b y su rv iva l o f tbe fittest, there w i l l r esu l t a type 
tha t has these once d i v e r g e n t fibres concent ra ted i n t o a 
bundle , the members o f w h i c h p a r t company o n l y when 
they a r r ive at C. 

A more serious ob jec t ion may be raised. T h e processes 
g iven o f f b y gangl ion-cel ls do no t o r d i n a r i l y cont inue onwards 
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as f ib re s t b a t e n d i n muscles , i n t b e w a y i m p l i e d . T b e h y p o ­

thesis as above ske t ched ou t , is a t var iance w i t h t h e d r a w ­
i n g s o f t h e b i o l o g i s t . B u t t h i s seeming ly f a t a l o b j e c t i o n 

may , I t h i n k , be s a t i s f ac to r i l y m e t . 

§ 229. For there remains to be introduced a complication 

w h i c h I have, f o r s i m p l i c i t y sake, o m i t t e d ; a n d th i s c o m ­
p l i c a t i o n i m p l i e s a s t r u c t u r e t h a t corresponds w i t h f ac t . 

T h r o u g h o u t t h e e x p o s i t i o n w e have a t t e n d e d o n l y to the 
ef fec ts caused b y the r e c u r r i n g exc i t a t ions o f a s ingle t e n ­
tacle ; a n d the nervous s t r u c t u r e descr ibed c o u l d arise o n l y 
i n a case o f t h i s i m a g i n a r y s i m p l i c i t y . I n r e a l i t y the exc i ta ­
t i ons are rece ived b y m a n y tentacles, each o f w h i c h sends a 
wave o f d i s tu rbance to a l l par t s o f the con t rac t i l e mass C. I t 
does n o t f o l l o w t h a t f o r every tentac le there m u s t be f o r m e d 
a n independen t set o f nervous connexions l i k e t h a t s h o w n 
above. T h o u g h each a f fe ren t fibre w i l l need some place 
o f d ivergence e, y e t f r o m each such place o f d ivergence , 
i t is n o t n e e d f u l t o have a separate ne rve - f i b r e t o each o f 
t h e separate par t s o f C t h a t have t o con t rac t s imul taneous ly . 
O n t h e c o n t r a r y , i t is in fe rab le t h a t as f o r each a f fe ren t fibre 
there w i l l be some place o f d ivergence e, whence i t s wave o f 
mo le c u l a r m o t i o n beg ins to d i s t r i b u t e i t s e l f ; so, f o r each 
e f fe ren t fibre c o m m u n i c a t i n g w i t h each p a r t o f C, there w i l l 
be an analogous place o f convergence, whe re a l l t he p o r ­
t i ons o f waves g o i n g t o t h a t p a r t w i l l u n i t e . T h a t the 
na tu re o f the r e q u i r e d s t ruc tures m a y be c lea r ly concei­

ved , l e t us first i l l u s -
/r. e 

t r a t e , d i a g r a m m a t i -
ca l ly , t he n e e d f u l con ­
nex ions . I n 
F i g . 7, l e t A s tand f o r 
h a l f a dozen af ferent 

fibres, w h i l e the dots a t a s t and f o r the po in t s o f d ivergence 
t h a t arise as above exp la ined . T h e n i f , i n the muscle to w h i c h 

the wave is d i s t r i b u t e d , there are h a l f a dozen con t rac t i l e 
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parts to be independent ly suppl ied , i t is mani fes t tba t 
instead o f an independent f i b r e d i v e r g i n g f r o m each o f tbe 
poin ts a, and r u n n i n g t o eacb o f tbese ba l f -dozen con­
t rac t i le pa r t s , tbe same end w i l l be acbieved i f tbere are 
b a l f a dozen efferent fibres B , s e t t i ng ou t f r o m so many 
poin ts e, w b i c b severally receive fibres f r o m a l l tbe points 
a. Sucb an a r rangement w i l l indeed be more e f f i c i e n t ; 
since a long a fibre w b i c b conveys a l a rge r wave, composed 
o f m a n y smaller waves, tbere w i l l arise a greater f a c i l i t y fo r 
t ransmiss ion t b a n w o u l d arise a l o n g fibres t b a t conveyed 
tbe smaller waves separately. A s t i l l s impler system 
o f connexions w i l l serve equal ly w e l l , o r — f o r reasons Hke 

those j u s t assigned— 
s t i l l be t ter . To b r i n g 
any one o f the points 
a i n t o connexion w i t h 
a l l the points e, there 
does n o t need a sepa­
ra te fibre a l l the way 
to each. The arrange­
m e n t shown i n F i g . 8, 
o r t h a t shown in 
F i g . 9, w i l l suffice. 

N o r mus t even th i s more i n t e g r a t e d set o f connexions be 
repeated i n f u l l f o r each o f the p o i n t s a. I n F i g . 10, eacb 

p o i n t a is j o i n e d w i t h 
every p o i n t e, b y a 
m u c h smaller number 
o f fibres. A n d since 

^ " the fibres i n th is sys­
tem w i l l be more used t h a n those i n any o ther system, they 
w i l l become more permeable channels. 

W i l l t h i s k i n d o f s t ruc tu re r e su l t f r o m the convergence 
and divergence o f waves o f molecu la r m o t i o n f o l l o w i n g 
lines o f least resistence ? W e m a y i n f e r t h a t i t w i l l . I f 
to some p o i n t a i n F i g . 9, there has been b r o u g h t b y the 
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a f fe ren t f i b r e f r o m a ten tac le a wave o f molecular m o t i o n ; 
i f a l l t b e p o i n t s e are t b e beg inn ings o f e f fe ren t fibres 
several ly e n d i n g i n separate p o r t i o n s o f a con t rac t i l e mass, 
w b i c b b y c o n t r a c t i n g bas j u s t become a place wbere m o l e ­

cu la r m o t i o n i s a b s o r b e d ; i f , the re fore , be tween th i s p o i n t 
a a n d a l l t he p o i n t s e, t he re arise mo lecu l a r tensions ; t h e n 
t h e r e s to r a t i on o f e q u i l i b r i u m w i l l be e f fec ted b y waves o f 
molecu la r m o t i o n w h i c h , f o l l o w i n g a c o m m o n r o u t e f o r some 
dis tance, w i l l b r e a k u p a n d d ive rge o n app roach ing the 
p o i n t s e—the n u m b e r s a n d pos i t ions o f the places o f d i ­
vergence b e i n g d e t e r m i n e d b y loca l cond i t ions . F u r t h e r , 
i f f r o m another o f the po in t s a, a wave has s i m i l a r l y t o 
f i n d i t s w a y a l o n g l ines o f least resistence t o a l l the po in t s 
e, i t w i l l do so b y pass ing i n t o some near p o i n t o f t h i s 
same p lexus . So t h a t be tween a l l t he po in t s a and a l l 
t he p o i n t s e, the re w i l l be p r o d u c e d numerous places o f 
c o n v e r g i n g a n d d i v e r g i n g c o m m u n i c a t i o n ; each o f w h i c h , 

f o r reasons above assigned, w i l l be a place c o n t a i n i n g u n -
a r r a n g e d a n d unstable molecules o f ne rve-mat te r , l i ab l e t o 
be decomposed w h e n d i s t u r b e d , a n d t o pass o n i n increased 
amounts t h e waves t h a t d i s t u r b t h e m . 

N o w i f ins tead o f the r e g u l a r l y a r r anged l ines a n d 
p o i n t s , w e conceive l ines and p o i n t s i r r e g u l a r l y a r r a n g e d ; 
a n d i f ins tead o f the ha l f -dozen a f fe ren t fibres a n d as m a n y 
e f fe ren t fibres, we suppose a score o r m o r e o f each ( w h i c h 
w e m u s t do t o correspond w i t h even t h e s imples t observ­
able cases); a n d i f we p o r p o r t i o n a t e l y compl i ca t e the con­
n e c t i n g p l e x u s ; we shal l have s o m e t h i n g l i k e a g a n g l i o n . 

F i g 1 1 represents such a s t r u c t u r e . T h a t i t is less i n t r i ­
cate t h a n an ac tua l g a n g ­

l i o n is w h a t m i g h t be ex­
pected . T h e cond i t ions 
presented b y a mass o f 

p r o t o p l a s m o u t o f w h i c h a g a n g l i o n i s evo lved , are sure 
t o cause g rea t i r r e g u l a r i t i e s ; a n d i t i s n o t d i f f i c u l t t o see 
t h a t i n the course o f i t s evo lu t i on , there are l i k e l y t o arise 
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many inc ip ien t l ines o f connex ion w h i c h do n o t develop 
f u r t h e r because others have superseded t h e m . The agree­
m e n t be tween inference and observat ion is , I t h i n k , as 
close as we can reasonably l o o k f o r . 

I t may, indeed, be ob jec ted t h a t an ac tua l g a n g l i o n differs 
f r o m th is h y p o t h e t i c a l g a n g l i o n i n a more serious w a y — i n 
n o t d i s p l a y i n g a de f in i t e n e t w o r k . The microscope dis­
closes an en tang led maze o f fibres, cells, and branched pro­
cesses, t h a t are n o t f o r m e d i n t o a d i s t i n c t p lexus o f con­
nexions . T o th i s m y r e p l y is , t h a t t h o u g h I have thus far, 
f o r the sake o f clearness, spoken o f these s t ructures as 
def in i te , i t is n o t n e e d f u l t h a t t h e y should be v i s i b l y so. A 
n e t w o r k o f l ines o f least resistance, is alone r e q u i s i t e ; and i t 
m a y be i n p a r t so f o r m e d as to be v i s ib le a n d i n p a r t so un­
f o r m e d as to be i n v i s i b l e . T h i s qua l i f i c a t i on m u s t be borne 
i n m i n d as a p p l y i n g t h r o u g h o u t the chapters t ha t are to 
f o l l o w . 

§ 230. Let me before closing dispose of a remaining 
ob jec t ion . A c r i t i c a l reader m a y a s k — H o w can a state of 
molecular tens ion be tween t w o places separated b y a great 
mass o f amorphous organic substance, cause transmission 
a long a def in i te l ine t h a t d ivides a n d sub-divides i n the way 
described ? 

Doubt less such a process is n o t easy to imag ine under the 
condi t ions we are ap t t o assume. B u t the apparent d i f f i cu l t y 
disappears when , ins tead o f the condi t ions we are apt t o 
assume, we t a k e the condi t ions w h i c h ac tua l ly occur. The 
e r ro r n a t u r a l l y f a l l en i n t o is t h a t o f suppos ing these actions 
to go on i n creatures o f considerable b u l k ; whereas observa­
t i o n war ran t s us i n c o n c l u d i n g t h a t t h e y g o o n i n ext remely 
smal l creatures. The t y p e o f nervous sys tem approaching 
nearest i n s i m p l i c i t y t o the h y p o t h e t i c a l one descr ibed, we 
find among the Polyzoa—creatures o f a lmost microscopic 
minuteness. The t o t a l l e n g t h o f an i n d i v i d u a l Polyzoon is 
f r o m a 4 0 t h to a 2 0 t h o f an i n c h ; and i f we set d o w n the 
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distance from the roots of the tentacles to the nearest point 
o f t h e muscle at a 1 0 0 t h o f an i n c h , we shal l be m u c h b e y o n d 
t h e m a r k . W h e n the scale is thus immense ly reduced, the 
p h y s i c a l processes descr ibed become comprehensible . Tbe 
th i ckness o f p r o t o p l a s m t h r o u g h w h i c h these restorat ions of 
e q u i l i b r i u m are ef fec ted b e i n g recognized as about the 
th ickness o f s tou t paper, i t is no l o n g e r d i f f i c u l t t o con­
ceive t h e molecu la r tensions, a n d t ransmiss ions o f mole­
cular m o t i o n , t o t ake place i n the w a y a l leged, w i t h the 

i n f e r r e d resu l t s . 
T h e s t r u c t u r e descr ibed h a v i n g been first f o r m e d on 

th i s e x t r e m e l y smal l scale, admi t s o f even tua l en la rgement 
t o a n y scale. C o n d u c i n g t o the preserva t ion and g r o w t b 
o f t h e i n d i v i d u a l ; i n h e r i t e d b y p r o g e n y capable f r o m 
t h e a i d i t y i e lds o f g r o w i n g s t i l l l a r g e r ; a n d bequeathed 
w i t h i t s accumula ted inc rements o f size a n d deve lopment t o 
successively h i g h e r types , t h a t spread i n t o be t t e r hab i t a t s 
and adopt more p r o f i t a b l e modes o f l i f e ; t h i s mere r u d i m e n t 
may , i n course o f geologic epochs, evolve i n t o a conspicuous 
nervous apparatus possessed b y a creature o f l a rge size. 
A n d so b y t h i s s low i n d i r e c t m e t h o d there m a y be estab­
l i shed l ines o f nervous c o m m u n i c a t i o n where d i r e c t estab­

l i shmen t o f t h e m w o u l d be imposs ib le . 
F i n a l l y , i t m a y be w e l l t o r e m i n d the reader t h a t the 

a r g u m e n t does n o t necessitate the asser t ion t h a t the p r i m i ­
t i v e nervous sys tem was f o r m e d i n t h i s p a r t i c u l a r w a y . T h e 

essence o f the a r g u m e n t is , t h a t t o some place o f greatest 
a n d m o s t f r e q u e n t con t r ac t i on , l ines o f d ischarge w i l l be 
f o r m e d f r o m places h a b i t u a l l y t ouched before t h i s cont rac­
t i o n is set u p ; a n d the case I have chosen is one w h i c h l e n t 
i t s e l f mos t r e ad i l y f o r e x p l a n a t i o n — n o t one the re fo re as­
se r t ed t o be ac tua l . W i t h t h i s caveat l e t us n o w pass f r o m 
tbe s imples t case to more complex cases. 



C H A P T E R r V . 

THE GENESIS OF COMPOUND NERVOUS SYSTEMS. 

§ 231. When contemplating the incipient differentiation 
of the psychica l l i f e f r o m the phys ica l l i f e ( § 1 4 0 ) , i t was 
po in t ed ou t t h a t the special senses arise t h r o u g h local 
modi f ica t ions o f n u t r i t i o n caused b y the special agents re­

sponded t o . I n some o f the lowest animals the semi-
t ransparent body is co loured green, r ed , or b r o w n , by 
scattered por t ions o f a ma t t e r a k i n to the co lou r ing matter 
o f p lants ; and the sensitiveness o f these creatures to l i g h t is 
doubtless due to the assimilat ive actions w h i c h l i g h t sets up 
i n th i s ma t t e r . H i g h e r animals also h a b i t u a l l y contain 
p i g m e n t , i n cells and scattered granules ; and t h o u g h these 
are no t l i m i t e d to the superf ic ia l tissue, t h e y are ord inar i ly 
most abundant i n i t . O f course the n u t r i t i o n o f deep-
seated por t ions o f p i g m e n t goes on i n the absence o f l i g h t . 
B u t t h o u g h l i g h t is cer ta in ly n o t the o n l y cause of the 
n u t r i t i o n o f p i g m e n t , and perhaps n o t the ch ie f cause, there 
is evidence t ha t i t is a cause; since p i g m e n t - g r a i n s near 
the surface c o m m o n l y increase i n size or n u m b e r or bo th 
when m u c h exposed to l i g h t . A t any ra te , we m a y safely 
eay t ha t i n some k i n d s o f p i g m e n t p roduced i n an ima l tissue, 
l i g h t produces m a r k e d molecular changes. 

N o w the r u d i m e n t a r y eye consists o f a f e w pigment-
gra ins under the ou te rmost d e r m a l l a y e r ; a n d hence 
we may i n f e r t h a t r u d i m e n t a r y v i s i o n is cons t i t u t ed b y 
the wave o f d is turbance w h i c h a sudden change i n the 
states o f these p igmen t -g ra in s propagates t h r o u g h the body. 
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11 ow such pigment-grams become concentrated in the parti­
cular places t h e y m a y mos t advantageously occupy we need 
n o t consider a t any l e n g t h . O the r t h i n g s equal, t h e y w i l l 
develop mos t where mos t l i g h t f a l l s , a n d where , consequent ly , 
var ia t ions o f l i g h t caused b y ad jacen t t h i n g s are s t r o n g e s t ; 
a n d since a close c lus ter o f p i g m e n t - g r a i n s w h e n affected, w i l l 
send t h r o u g h the b o d y a more e f f i c i en t wave o f d is turbance , 
n a t u r a l select ion w i l l f u r t h e r the concen t r a t i on—the re w i l l 
be a s u r v i v a l o f i n d i v i d u a l s i n w h i c h the a p p r o x i m a t i o n is 
greates t , e n d i n g i n the f o r m a t i o n o f an i n t e g r a t e d p a t c h . 

T h e pre-existence o f a s imple nervous sys tem, a k i n t o 
t ha t descr ibed i n the last chapter , b e i n g assumed, l e t us 
consider wha t w i l l happen w h e n i n c i p i e n t v i s i o n is added. 

§ 232. Suppose/, Fig. 12, to be the cluster of pigment-. 
g ra ins c o n s t i t u t i n g the r u d i m e n t a r y eye. A n d suppose tha t 
f r o m these p i g m e n t - g r a i n s , w h e n changed b y va r ia t ions i n 
t h e amounts o f l i g h t f a l l i n g o n t h e m , there have been p r o ­
pagated waves o f d i s tu rbance i n t o the mass o f o r g a n i s m . 
T h e n wherever these waves even tua l ly go , the re w i l l arise 

b e h i n d these p i g m e n t - g r a i n s at g, a p lexus 
o f fibres a n d gangl ion-ce l l s . F o r reasons 
such as were g i v e n i n § 229 the separate 
waves s e t t i n g ou t f r o m the separate d i s ­
t u r b e d p i g m e n t - g r a i n s , a n d p u r s u i n g l ines 
o f least resistance, w i l l q u i c k l y u n i t e ; a n d 

there w i l l r e su l t a c lus ter o f j u n c t i o n s 
occupied b y unstable nerve-mat te r , whence 
the aggregate wave w i l l d i r e c t i t s e l f i n ­
wards . 

T o w h a t place w i l l i t t e n d ? A s before , t o the place where 
molecular m o t i o n is b e i n g absorbed. I f i m m e d i a t e l y a f t e r 
molecular m o t i o n is l i be ra t ed a t / , molecu la r m o t i o n is 
t a k e n u p i n the muscle C, a molecular t ens ion w i l l arise 
be tween f a n d C ; and m o t i o n a long the l i n o o f least 
resistance w i l l r e su l t . W h i c h w i l l be the l ine o f least 



5 o i PHYSICAL SYNTHESIS. 

resistance ? A l r e a d y there has been f o r m e d a l i ne o f easy 
transmission f r o m the t ac tua l organs to the muscle, along 
the l ine d to C ; and, o ther t h i n g s equal , the l ine o f least 
resistance f r o m / to C w i l l be one o f w h i c h th i s pre-exis t ing 
channel fo rms a pa r t . Hence the tendency w i l l be fo r the 
wave o f molecular m o t i o n to take i t s course f r o m / through 
the u n d e r l y i n g plexus g t o the pre-establ ished gangl ion at 
e ; and g radua l ly to f o r m a connec t ing f i b r e . 

W h a t w i l l be the f u n c t i o n a l effects o f th i s ? So long as 
the nervous communica t ion is i nc ip i en t , con t rac t ion must be 
set up i n the muscle 0 , before molecular m o t i o n disengaged 
at f can cause a state o f tens ion between / and 0 and 
therefore an impress ion o n the r u d i m e n t a r y eye w i l l no t 
produce a con t rac t ion . The o n l y advantage derivable f r o m 
such a s t ruc tu re i n th i s ear ly stage, w o u l d seem to be that 
o f increas ing the amount o f con t rac t ion otherwise ini t ia ted. 
B u t as soon as the channel f o r the t ransmiss ion o f molecular 
m o t i o n f r o m / to the g a n g l i o n e becomes to le rab ly perme­
able, the molecular m o t i o n disengaged b y an impression a t / , 
f i n d i n g i t s w a y a long th i s channel , m a y reach the muscle 
before tbe molecular m o t i o n set u p b y t o u c h can reach i t ; 
and a consequent con t rac t ion o f the muscle w i l l w i thdraw 
the body i n an t i c ipa t ion o f t o u c h — t h e creature w i l l retreat 
as t h o u g h a larmed b y the approach ing object . 

§ 233. A nervous system of the type described in tbe last 
chapter, or even a nervous system a stage more complex i n 
t y p e , l i k e t h a t j u s t described, can effect none b u t the 
s implest ad jus tments . S m a l l extensions o f the correspond­
ence i n Space a n d i n T i m e are alone achievable b y i t . 
M u s c u l a r con t r ac t i on is p roduced b y a ce r t a in s t r eng th of 
impression o n the tentacles, wha tever be the na ture o f the 
body s t r i k i n g t h e m or the d i r e c t i o n i n w h i c h i t is m o v i n g . 
S i m i l a r l y , the r u d i m e n t a r y eye can do no more t h a n convey 
to the muscle the impress ion caused b y a change i n the 
quan t i t y o f i nc iden t l i g h t ; no m a t t e r whe the r t ha t change 
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be caused b y a sma l l b o d y close to or b y a l a rge oue f a r o f f , 
a n d no m a t t e r whe the r the m o t i o n o f the b o d y is o r is n o t 

such as w i l l p resen t ly cause a co l l i s ion . N e r v o u s systems 
o f these k i n d s can b r i n g abou t no special ad jus tmen t s o f the 
i nne r acts t o special d i rec t ions a n d distances o f outer objects . 

L e t us consider w h a t f u r t h e r compl ica t ions w i l l i n i t i a t e such 
f u r t h e r ad jus tments . 

M o r e muscles t h a n one are obv ious ly pre-supposed; o ther ­
wise the m o t i o n can v a r y i n a m o u n t o n l y . A n d there are 
o b v i o u s l y pre-supposed more t h a n one place o f i ndependen t 
s t i m u l a t i o n ; o therwise n o t more t h a n one k i n d o f i m p u l s e 
t o c o n t r a c t i o n can be g i v e n . I f a l l the tentacles are s i m i ­
l a r l y connected w i t h the same muscle, or i f the channel o f 
c o m m u n i c a t i o n w h i c h each p i g m e n t - g r a i n i n the eye-speck 
has w i t h the muscle is l i k e t h a t w h i c h every o ther bas, there 
can be no qua l i t a t ive d i s t i nc t i ons a m o n g s t i m u l i , a n d the re ­
fore no specialized mo t ions . A s imple l ocomot ive crea ture 
(moved o f course b y muscles a n d n o t b y c i l ia) f u l f i l s t he 
requis i te condi t ions . L e t us suppose one t h a t is , l i k e mos t 
locomot ive creatures, b i l a t e r a l l y s y m m e t r i c a l — o n e h a v i n g 

t w o r u ( l i m e n t a r y eyes a n d the t w o muscles, o r 
sets o f muscles, w h i c h the l o c o m o t i o n o f such 
creatures imp l i e s . Suppose t h a t i n F i g . 13, a 
and b are the nerve- threads c o m i n g f r o m the 
t w o r u d i m e n t a r y eyes t o the g a n g l i o n e; a n d 
t ha t t h r o u g h th i s , each o f these threads is con­
nec ted w i t h a l l the threads i n each o f the t w o 
bundles d a n d / , r u n n i n g to t h e muscles G a n d 
H . S e t t i n g ou t w i t h t h e least d i f f e r e n t i a t e d 
s t ruc tu re , we w i l l assume t h a t b y means o f the 
p lexus a t e, each a f fe ren t fibre is s i m i l a r l y con­
nected, a n d equal ly w e l l connected, w i t h each 
bund le o f ef ferent fibres. W h a t w i l l i n such case 
happen? The s t i m u l i c o n t i n u a l l y rece ived t h r o u g h 

the eye-specks as the creature moves t h r o u g h the water , w i l l 
act i n d i f f e r e n t l y , and equal ly , t h r o u g h the t w o m o t o r bundles on 
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the t w o sets c f muscles—tho a l t e r n a t i n g contract ions o f these 
s u p p l y i n g an instance o f the r h y t h m i n e v i t a b l y generated 
b y antagonis t ic energies. O n l y one specialization o f the 
movements w i l l be effected. So l o n g as the changes i n the 
v isua l s t i m u l i a r i s ing f r o m objects w h i c h the creature passes, 
or w h i c h pass i t , are moderate, the muscles w i l l be exci ted to 
moderate contrac t ions . B u t the approach o f a large object, 
causing sudden and s t r o n g impressions on tbe rudimentary 
eyes, w i l l send to the muscles sudden a n d s t r o n g discharges, 
m a k i n g t h e m v i o l e n t l y cont rac t so as to produce a dart—a 
da r t w h i c h , t h o u g h made at r andom, w i l l usual ly decrease tho 
chance o f be ing caught , i f the approach ing body is a predatory 
an imal . B u t now, however m u c h a l ike the con­
nexions o f the t w o afferent fibres w i t h the t w o bundles of 
efferent fibres may have o r i g i n a l l y been, i t mus t happen in 
v i r t u e o f the universa l l aw o f the i n s t a b i l i t y o f the homo­
geneous, t h a t t hey w i l l become i n some, or ra ther i n most, 
ind iv idua l s o f the species, s l i g h t l y unequal . L e t the cells, 
processes and fibres o f the g a n g l i o n e, be congenitally 
developed i n such ways t h a t the fibre a has somewhat easier 
communica t ion w i t h the bundle d t h a n w i t h the b u n d l e / , or 
vice versa; and l e t the connexions o f the fibre b s imilarly 
deviate f r o m complete equa l i ty . The effects on ord inary loco­
m o t i o n and on the m o t i o n o f escape j u s t described, w i l l be i n ­
s i g n i f i c a n t ; b u t there w i l l occur under ce r ta in circumstances 
m o d i f i e d mot ions o f grea t s igni f icance . Suppose tha t on the 
side A , an adjacent smal l objec t produces i n the eye-speck, and 
sends t h r o u g h the opt ic fibre, a moderate dis turbance. I f the 
connexions o f th i s fibre w i t h the ef ferent bund le / are better 
t han i t s connexions w i t h the ef ferent b u n d l e d, the muscle on 
the opposi te side o f the b o d y w i l l con t rac t m o s t ; and the 
b o d y (suppos ing i t to b e n d l i k e t h a t o f a fish) w i l l be turned 
away f r o m the object w h i c h p roduced the impress ion. I f , 
con t ra r iwise , i t s connexions w i t h the b u n d l e o n i t s o w n side 
are the best, t he b o d y w i l l be t u r n e d towards the object. 
N o w i n m a n y cases the objec t is one t h a t w i l l serve f o r food. 
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If, then, this congenital variation in the nervous connexions 
is such t ha t a modera te s t i m u l u s on the eye-speck makes the 
b o d y t u r n away from t h e ob jec t y i e l d i n g the s t imu lus , t he 
i n d i v i d u a l w i l l lose r a t h e r t h a n g a i n b y the i n c i p i e n t v i s i o n ; 
a n d w i l l the re fore disappear. A c o n t r a r y v a r i a t i o n o f s t ruc­
tu r e , e n t a i l i n g a c o n t r a r y effect , w i l l conduce to the wel fa re 
o f the i n d i v i d u a l on every occasion w h e n the ob jec t towards 
w h i c h the b o d y is t u r n e d is f o o d . Each discharge thus sent i n 
excess towards the one set o f muscles, w i l l increase the re la­
t i v e pe rmeab i l i t y o f the one set o f channels over the o t h e r ; 
m a k i n g the one-sidedness o f the n e x t d ischarge greater s t i l l . 
A n d since the more decided th i s t endency becomes the more 
dec idedly the welfare o f the i n d i v i d u a l w i l l be f u r t h e r e d , the 
creature 's l i f e w i l l , on the average o f cases, be longer , a n d the 
n u m b e r o f p r o g e n y l e f t w i l l be grea ter t h a n is usual i n the 
species. I need scarcely add t h a t a m o n g descendants 
i n h e r i t i n g th i s m o d i f i c a t i o n , f u n c t i o n a l l y increased d u r i n g 
the en t i re l i f e o f the pa ren t , the same causes w i l l insure n o t 
s i m p l y cont inuance o f i t b u t progressive development . 

§ 234. A further step may now be taken. The ad­
vantages der ivable f r o m r u d i m e n t a r y eyes such as are 
above supposed, w i l l increase as the eyes are evolved , 
whe the r i n size or i n s t ruc tu re . A l a rge r sensit ive area 
w i l l , o ther t h i n g s equal, render the creature impress ib le b y 
smaller objects a n d b y remote r objects , t he reby c o n d u c i n g 
to i t s wel fa re ; so t ha t s u r v i v a l o f the f i t t e s t w i l l f a v o u r the 
g r o w t h o f v i sua l spots made u p o f numerous sensi t ive ele­
ments . A s th i s m u l t i p l i c a t i o n o f sensit ive elements progresses 
the gang l i on i c p lexus unde rnea th the eye-speck w i l l develop, 
a n d there w i l l f a l l an a d d i t i o n a l amoun t o f f u n c t i o n o n the 
fibres connec t ing i t w i t h the cen t ra l g a n g l i o n . T h i s i n ­
crease o f f u n c t i o n m a y en t a i l e i ther increased th ickness 
o f these fibres or increased n u m b e r o f t h e m . T h e one 
w i l l arise f r o m inher i tance o f f u n c t i o n a l l y - p r o d u c e d m o d i ­
f i ca t ions . T h e other w i l l arise f r o m inher i t ance o f in« 
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c identa l v a r i a t i o n s ; since we have clear p r o o f t h a t i n a 
cluster o f homologous par ts there occasionally arises a mem­
ber i n excess o f the n o r m a l n u m b e r . A s s u m i n g tha t a 
bundle o f nerve-f ibres connec t ing the enlarged eye w i t h the 
cent ra l g a n g l i o n has been thus established, l e t us ask what 
w i l l happen. F r o m the i n s t a b i l i t y o f the homogeneous i t 
fo l lows , as before, t h a t however comple te ly a l ike may at first 
have been the connexions o f these fibres w i t h the different 
par ts o f the cent ra l g a n g l i o n , then? connexions cannot re­
m a i n a l ike . A n d , as before, i t is clear t ha t w h i l e some 
var ia t ions i n t h e i r connexions w i l l af fect the movements 
o f the creature f avou rab ly others w i l l af fect t hem unfa­
vourab ly . W h a t are the favourable variations 
l i k e l y to be ? I f over the v i sua l surface, n o w composed of a 
considerable n u m b e r o f sensitive elements, t he transparent 
epidermis has, b y s u r v i v a l o f the fittest, acqui red tha t con­
v e x i t y usual ly observable, the impressions received w i l l f a l l 
o n the whole pa t ch o f sensit ive elements o n l y when the 
objects p r o d u c i n g t h e m are opposite t o the pa tch—an object 
m u c h i n advance or beh ind , m u c h above or be low, w i l l cast 
a vague image o n one p o r t i o n o f the p a t c h on ly . Hence i f 
the fibres composing the a f fe ren t bund le are n o t related w i t h 
absolute equa l i ty to a l l par t s o f the nervous p lexus under­
l y i n g the pa tch o f sensitive elements (and mere differences 
o f pos i t ion mus t en ta i l i nequa l i t y ) i t w i l l happen tha t when, 
ou t o f the pa tch o f sensit ive elements, one g r o u p is affected 
more t h a n the rest , some members o f the af ferent bundle 
w i l l c a r ry l a rge r waves o f molecular d i s turbance than the 
rest. I n cases where the muscular system consists, as sup­
posed i n the last sect ion, o f b u t t w o con t rac t i l e masses 
capable o f a c t i n g o n l y as wholes , t h i s somewhat increased 
he t rogenei ty o f the recipio-motor s t ruc tures w i l l produce 
no def in i te effects . B u t i t is an induc t ive ly -es tab l i shed fact 
t ha t there f r e q u e n t l y occur var ia t ions i n the numbers and 
at tachments o f muscular bundles : even i n so specific a type 
as the human , such var ia t ions are n o t u n c o m m o n . Suppos-
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m g , t h e n , t h a t the muscles have here been m o d i f i e d some­
w h a t i n t h e d i r e c t i o n o f m u l t i f o r m i t y , a f u r t h e r special iza­
t i o n o f movements becomes possible. F o r a d ischarge 
ca r r i ed more l a r g e l y b y some fibres o f the i nc ip i en t op t i c 
nerve t h a n b y others , w i l l , o n a r r i v i n g at the c e n t r a l 

g a n g l i o n , d i f fuse i t s e l f n o t q u i t e i n the same way as one 
b r o u g h t b y a l l the fibres i n equal amounts . Hence t w o 
somewhat d i f f e r en t discharges t a k i n g somewhat u n l i k e 
courses t h r o u g h the cen t ra l p lexus o f fibres a n d cells, a n d issu­
i n g i n t h e i r m u l t i p l i e d amounts t h r o u g h a b u n d l e o f e f ferent 
fibres, w i l l severally affect t h i s i n diverse ways—some fibres 
o f tbe bund le t a k i n g more o f the one d ischarge a n d some 
more o f the other . So t h a t i f t he masses o f con t rac t i l e 
substance to w h i c h th i s bund le o f ef ferent fibres is d i s t r i b u t e d 
are capable o f any separateness i n t h e i r act ions, t he t w o 
discharges w i l l w o r k o n t h e m u n l i k e effects , a n d the mo t ions 
p roduced w i l l no t be the same. N o w the differences i n the 
p roduced mot ions , r e l a t ive ly t o the objects caus ing these 
special impressions, are a lmost ce r t a in t o be advantageous o r 
disadvantageous. A n d , as before , the s t ructures p r o d u c i n g 
mot ions t ha t are o n the average advantageous w i l l conduce 
to the l o n g l i f e o f the i n d i v i d u a l ; w i l l be developed b y t h e i r 
repeated act ions d u r i n g t h i s l o n g l i f e ; a n d w i l l be be­
queathed w i t h some func t iona l ly -p roduced improvements 
to pos t e r i t y . 

§ 235. It is not, I think, difficult to see that the same 
pr inc ip les con t inue t o h o l d ; and t h a t t h r o u g h successive 
smal l stages o f analogous k i n d s , nervous systems m a y go 
on c o m p l i c a t i n g . L e t us glance at the processes t h a t aro 
l i k e l y t o occur i n a cen t ra l g a n g l i o n t h a t receives and sends 
o u t m a n y compound bundles o f nerve- f ibres . 

A s i m p l i e d b y w h a t has been said above, w h e n com­
p o u n d af ferent bundles become channels o f c o m m u n i c a t i o n 
f r o m sense-organs several ly composed o f m a n y separate 
elements , the discharges t h e y ca r ry i n t o the cent ra l g a n g . 
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l i o n become ve ry variable i n compos i t ion , and di f fuse them­
selves t h r o u g h i t s p lexus i n waves t ha t are never twice 
exact ly a l ike . The fibres compos ing the op t ic nerve, for 
example, receive d i f f e r e n t sets o f s t imula t ions according to 
the size o f the object , i t s f o r m , i t s d i r ec t ion , i t s distance. 
Consequently a f t e r a wel l -establ ished r e f l ex connexion has 
been f o r m e d between the v i sua l impress ion g iven by a 
cer ta in k i n d o f p rey i n a cer ta in p o s i t i o n , and the muscular 
ad jus tmen t r equ i red t o seize such p rey , i t w i l l happen that 
the exci tement o f the muscles mus t be preceded b y , and ac­
companied by , numerous o ther exci tements . F o r whi le there 
are g o i n g on those re la t ive mot ions t h a t end i n b r i n g i n g tho 
p rey to the pos i t ion w h i c h calls f o r t h the r e f l ex action, many 
chang ing set3 o f impressions are b e i n g made on the optic 
fibres—some o f t h e m conduc ing to the approaching reflex 
ac t ion and some o f t h e m c o n d u c i n g to other actions. 
Hence i n the cen t ra l g a n g l i o n , numbers o f fibres and 
cells become nascent ly exc i t ed before a ce r ta in group of 
t h e m become exc i t ed i n such w a y as to cause the appro­
pr ia te discharge to the muscles. N o w the nascent excita­
t ions so caused are n o t l o s t : t h e y nascent ly excite m u l t i ­
tudinous efferent fibres b e l o n g i n g to var ious bundles ; and 
t h r o u g h t h e m t h r o w var ious muscles i n t o states o f par t ia l 
tension. He re , t h e n , is an ever-present o p p o r t u n i t y for 
f u r t h e r special izat ion o f the correspondence. Suppose, for 
instance, t ha t the r e f l ex ac t i on above descr ibed is wel l 
adjusted to ca tch ing a special objec t seen i n a special 
pos i t ion , b u t t ha t no means exists o f so m o d i f y i n g the 
ref lex ac t ion as to a l low f o r the m o t i o n w h i c h the object 
has w h e n i t reaches th i s pos i t i on . W h a t w i l l happen? 
As the objec t approaches th i s p o s i t i o n f r o m d i f fe ren t direc­
t ions , i t s image w i l l t r a v e l over d i f f e r e n t sets o f re t ina l 
elements. I n passing over any p a r t i c u l a r set i t excites i n 
succession cer ta in groups o f opt ic fibres, ce r t a in clusters of 
fibres and cells i n the cen t ra l g a n g l i o n , a n d t h r o u g h them 
nascently excites many efferent fibres w i t h the muscles they 
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supply. The motions that will be gone through when the 
r e f l ex ac t ion takes place, are sure t o be somewhat m o d i f i e d 
b y these states o f tens ion p r e v i o u s l y g i v e n to muscles n o t 
immed ia t e ly concerned. T h e m o d i f i c a t i o n m a y or m a y n o t 
t e n d to compensate f o r t h e m o t i o n w h i c h the ob jec t had 
w h e n i t reached the p o i n t where r e f l e x a c t i o n was set u p . 
H u t i f , b y t e n d i n g t o compensate f o r t h i s m o t i o n , t he 
m o d i f i c a t i o n is benef ic ia l , the s t ruc tu re p r o d u c i n g i t w i l l 
be f u r t h e r d e v e l o p e d ; and , as before , w i l l be establ ished as 
an addi t iona l ad jus tmen t o f i n n e r re la t ions t o ou te r re la ­

t ions . 
Before proceeding le t us note , as b e a r i n g o n the i n t e r ­

pre ta t ions g iven i n p r eced ing pa r t s o f t h i s w o r k , as w e l l 
as on in terpre ta t ions abou t t o be g i v e n , t h a t , as above 
understood, each o f these ad jus tmen t s o f i n n e r t o ou te r 
relat ions w h i c h even tua l ly becomes au tomat ic , passes 
t h r o u g h stages i n w h i c h i t is n o t au tomat ic . I t beg ins 
as a s l i gh t tendency f o r an impress ion or impress ions t o 
exci te some muscle or muscles m o r e t h a n the res t . 
D u r i n g th i s stage the passage o f the d i s tu rbance t h r o u g h 
the ch ie f nervous centre is s low, h e s i t a t i n g , i r r e g u l a r . 
The sense-impressions b e i n g an appreciable t i m e i n the 
nervous centre before t hey produce p a r t i a l m o t o r exc i te ­
ments , r ema in present there as sense-impressions; a n d are 
t h e n the equivalents o f wha t , i n h i g h e r creatures, w e c a l l 
sensations. S i m i l a r l y , the nascent m o t o r exc i tements are 
the equivalents o f wha t , i n h i g h e r creatures, are t h e ideas 
o f the cont rac t ions to be p roduced . G r a d u a l l y as, b y 
r e p e t i t i o n i n the i n d i v i d u a l and i n the succession o f i n d i ­
v idua ls , t h i s a d d i t i o n a l connex ion be tween impressions a n d 
mot ions becomes more de f in i t e , a n d the sequence m o r e 
r a p i d , t h a t l i n k i n i t w h i c h is e i ther consciousness or the 
homologue o f consciousness, becomes shor ter , a n d the pro­
cess passes i n t o the p u r e l y au tomat ic . 
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§ 236. When instead of nerves of touch proceeding from 
a dozen or a score o f tentacles, we have to deal w i t h m u l t i ­
tudes o f such nerves proceeding f r o m a l l par ts o f the sk in— 
w h e n ins tead o f a s imple eye, or an eye con ta in ing b u t few 
r e t i n a l elements, we t ake an eye h a v i n g a r e t i na made up of 
thousands o f elements, each o f w h i c h y ie lds a separate i m ­
press ion—when bundles o f a f fe ren t fibres f r o m complex 
organs o f bea r ing , taste, a n d smel l have to be t aken into 
accoun t—when the s t i m u l i ca r r ied i n eve r -va ry ing amounts 
and combinat ions t h r o u g h these recipio-motor structures 
have to be t raced i n t he i r effects u p o n s imi lar ly-compounded 
dirigo-motor s t ruc tu res ; explanat ions o f the k i n d at tempted 
i n the f o r e g o i n g pages become v e r y d i f f i c u l t i f no t i m ­
possible. B u t t h o u g h we cannot hope to i n t e rp re t speci­
fically the h ighe r compl ica t ions o f nervous development, we 
may hope to f o r m some genera l idea o f the ways i n which 
the processes t r aced thus f a r m a y w o r k ou t results s t i l l 
more i n v o l v e d . T o fac i l i t a t e the f o r m a t i o n o f such general 
idea, i t w i l l be w e l l to contempla te a f resh the characters 
o f the evo lu t ion we have f o l l o w e d thus f a r — changing 
somewhat the p o i n t o f v i ew, r e - i n f o r c i n g some o f the con­
clusions reached, and deve lop ing others a stage. W e shall 
then be be t te r able to see where f u r t h e r e v o l u t i o n a long the 
same lines is l i k e l y t o carry us. 
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§ 237- So long as there exists but a single afferent nerve 
a n d a single muscle supp l i ed b y the a c c o m p a n y i n g e f fe ren t 
nerve, ex te rna l s t i m u l i w i l l p roduce b u t one k i n d o f ac t ion , 
v a r y i n g on ly i n degree. E v e n w h e n the ep i -per iphera l i m ­
pressions are received at any o r a l l o f numerous po in t s , such 
as the ends o f tentacles, i t m u s t s t i l l happen t h a t w h i l e t h e 
m o t o r apparatus remains qu i t e s imple , no mod i f i ca t ions i n 
the creature's adjustments can be made b e y o n d the grea ter 
o r less promptness and s t r e n g t h o f the i n d u c e d cont rac t ions . 

Such smal l change as a b i f u r c a t i o n a n d double i n s e r t i o n 
o f the muscular bundles, makes possible some di f ference i n 
the k i n d o f effect consequent o n d i f ference i n the k i n d o f 
s t imu la t ion . A n d as the ne rvo-muscu la r sys tem becomes 
more complex, i t becomes possible f o r var ious u n l i k e sets o f 
epi-per ipheral impressions to p roduce var ious u n l i k e com­
binat ions o f muscular act ions. 

B u t th i s compound ing o f s t i m u l i resul ts i n the appro­
pr ia te compound ing o f movements , o n l y o n c o n d i t i o n t ha t 
the nervous centres have become p r o p o r t i o n a t e l y c o m ­
pounded. The r equ i r ed c o m p o u n d i n g o f t h e m is i n p r i n c i p l e 
t h i s : — T h e connexions o f t h e i r fibres m u s t be such t h a t 
when any set o f ex te rna l re la t ions t o w h i c h tbe acts 
are to be adjus ted , has been impresssd o n the senses, the 
special cluster o f s t imula t ions p roduced , b e i n g ca r r i ed a l o n g 
var ious afferent nerves, i s , i n the cen t r a l p lexus , so r e ­
d i s t r i b u t e d tha t , i n passing ou t aga in , i t discharges i t s e l f 
t h r o u g h pa r t i cu la r sets o f m o t o r - f i b r e s i n p a r t i c u l a r p r o ­
por t ions . 

E v e r y f u r t h e r r e - d i s t r i b u t i o n o f t h i s k i n d impl ies a d d i ­
t i o n a l places f o r convergence a n d d ivergence o f the ne rve-
waves—addi t ional gang l ion ic corpuscles. I f a ce r ta in g r o u p 
o f i n c o m i n g fibres b r i n g s nerve-waves b e a r i n g ce r t a in 
p ropor t ions to one another, the appropr i a t e g r o u p o f o u t ­
g o i n g fibres cannot have i t s components a f fec ted i n the 
requis i te degrees unless there exists be tween the t w o g roups 

a d u l y ad jus ted set o f convergent a n d d i v e r g e n t channels, 
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d i f f e r i n g i n pa r t f r o m a l l o ther sets. A general diffusion 
t h r o u g h the plexus cou ld cause n o t h i n g b u t a general mus-
cular exci tement ; and a special d i f f u s i o n end ing i n discharges 
that are special i n t he i r direct ions and quant i t ies is i m ­
possible unless b y the in t e rmed ia t ion o f a special structure 
that is def in i te i n p r o p o r t i o n as the co-ord ina t ion is definite. 

A s the case has been thus f a r stated, there can arise no 
such more specialized or more complex muscular action 
f o l l o w i n g the appropr ia te compound impression, unless 
t h r o u g h some favourable v a r i a t i o n i n the s t ruc ture of the 
gang l ion ic p lexus . B u t eventual ly a new cause o f develop­
men t comes i n t o p lay . There comes a stage at which ad­
jus tments o f inne r to outer re la t ions may no t only be i n ­
d i r e c t l y established b y the su rv iva l o f ind iv idua l s having 
favourable v a r i a t i o n s ; t hey may also be d i r ec t l y established 
b y the inher i tance o f func t iona l ly -p roduced changes. A n d 
the d i r ec t es tabl ishment o f t h e m becomes act ive when there 
exists a consciousness su f f i c i en t ly developed to perceive the 
connex ion be tween a muscular act and i t s immediate effect; 
and w h e n the creature is thus rendered capable o f making 

s l i g h t modi f ica t ions i n i t s acts, o f es tabl ishing these modi­
fications as habi ts , and o f causing corre la t ive modifications 
i n i t s nervous centres. 

Before th i s process can be unders tood , i t mus t be pre­
mised t h a t as nervous s t ruc tures become more complex 
and more in t eg ra ted , the n e t w o r k o f t h e i r connexions 
becomes so close tha t every special muscular excitement 
is accompanied b y some genera l muscular excitement. 
A l o n g w i t h the concent ra ted discharge t o part icular 
muscles, the gang l i on i c plexuses i n e v i t a b l y ca r ry of f a 
cer ta in d i f fu sed discharge to the muscles at l a r g e ; and 
th i s d i f fu sed discharge produces on t h e m v e r y variable 
results. Suppose, n o w , t h a t i n p u t t i n g out 
i ts head to seize p r e y scarcely w i t h i n reach, a creature 
has repeatedly f a i l ed . Suppose tha t a long w i t h the group 
o f m o t o r act ions a p p r o x i m a t e l y adapted to seize p rey at 
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this distance, the diffused discharge is, on some occasion, 
so d i s t r i b u t e d t h r o u g h o u t the muscu la r system as to cause 
a s l i gh t f o r w a r d movemen t o f the body . Success w i l l 
occur instead o f f a i l u r e ; a n d a f t e r success w i l l i m m e ­
dia te ly come cer ta in pleasurable sensations w i t h an accom­
p a n y i n g large d r augh t o f nervous ene rgy t owards the 
organs employed i n ea t ing , & c . T h a t is t o say, the l ines 
o f nervous communica t i on t h r o u g h w h i c h the d i f f u s e d d is ­
charge happened i n t h i s case to pass, have opened a new 
way to cer ta in w i d e channels o f escape; and , consequent ly , 
t hey have suddenly become l ines t h r o u g h w h i c h a l a rge 
q u a n t i t y o f molecular m o t i o n is d r a w n , a n d l ines w h i c h are 
so rendered more permeable t h a n before . O n 
recurrence o f the circumstances, these muscu la r movements 
tha t were fo l l owed b y success are l i k e l y t o be repea ted : 
wha t was at first an accidental c o m b i n a t i o n o f mo t ions w i l l 
now be a combina t ion h a v i n g considerable p r o b a b i l i t y . 
F o r w h e n on such subsequent occasion the v i s u a l i m p r e s ­
sions have produced nascent tendencies to the acts a p p r o x i ­
mate ly fitted to seize the ob jec t , a n d w h e n t h r o u g h these 
there are nascent ly e x c i t e d a l l the states, sensory a n d 
motor , w h i c h accompany capture , i t m u s t happen t h a t 
among the l i n k s i n the connected exc i ta t ions there w i l l 
be exci tat ions o f those fibres a n d cells t h r o u g h w h i c h , on 
the previous occasion, the d i f f u s e d discharge b r o u g h t about 
the actions t ha t caused success. T h e tendency f o r the 
d i f fused discharge to f o l l o w these l ines w i l l obv ious ly be 
greater t h a n b e f o r e ; and the p r o b a b i l i t y o f a successful ly 
m o d i f i e d ac t ion w i l l therefore be grea ter t h a n before . 
E v e r y r e p e t i t i o n o f i t w i l l make s t i l l more permeable t ho 
new channels, and increase the p r o b a b i l i t y o f subsequent 
repet i t ions j u n t i l at l e n g t h the nervous connexions become 
organ ized . 

One other general fac t mus t be ins i s t ed u p o n . A s was 
p o i n t e d ou t at the close o f the last chapter , advanc ing 

c o m p l e x i t y o f nervous o rgan iza t ion necessitates an i n -



546 PHYSICAL SYNTHESIS. 

creasing quan t i t y o f exci ta t ions t ha t do no t cause mo­
t ions . A creature i n w h i c h the c o m p o u n d impress ion pro­
duced b y a special object o c c u p y i n g a special posit ion, 
arouses the muscular actions e f f ec t ing capture o f the 
object , is a creature w h i c h , b y i m p l i c a t i o n , perpe tua l ly re­
ceives o tber c o m p o u n d impressions f r o m objects occupying 
o tber posi t ions . Each passing t h i n g , as w e l l as every th ing 
passed, sends i n t o i t s nervous centres variously-combined 
waves o f d is turbance, w h i c h course t h r o u g h the i r fibres and 
cells i n e v e r - v a r y i n g combina t ions , and w h i c h , having no 
special connexions w i t h special m o t o r adjus tments , simply 
d i f fuse themselves w i t h o u t any more specific effect than 
t ha t o f a u g m e n t i n g the genera l discharge to the vi ta l 
organs and muscula r system at l a rge . These are what, 
under t he i r subjec t ive aspects, we ca l l feel ings and ideas. 
A n d , mani fes t ly , the more extensive and more intr icate the 
cen t ra l p lexus g rows , the more detached m a y these become 
f r o m tbe ac t ions—the more m a y the impressions produced 
b y t h i n g s and re la t ions reverbera te t h r o u g h the nervous 
sys tem—the more may there arise t r a ins o f t hough t . 

§ 238. Thus much premised, let us try to conceive how 
c o m p o u n d co-o rd ina t ion passes i n t o doub ly -compound co­
o r d i n a t i o n . A b road contras t exists be tween the t w o ; and 
we sha l l find reasons add i t i ona l t o those before g iven (§ 22) 
f o r ass ign ing tbe f u n c t i o n o f d o u b l y - c o m p o u n d co-ordination 
to the h ighes t nervous centres. 

L e t E i g . 14 represent , d i ag rammat i ca l l y , the chief ner­

vous centre , now con­
s iderably evolved, to 
w h i c h af ferent fibres 
b r i n g a l l orders of 
ep i -per iphera l fee l ings ; 
a n d f r o m w h i c h efferent 
fibres ca r ry to the 

s, the s t i m u l i p r o d u c i n g t he i r appropr ia te ly-combined 
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cont rac t ions . A n d suppose t h a t w h i l e other par t s o f i t have 
f o r t h e i r f u n c t i o n s the co-ord ina t ion o f those ep i -per iphera l 
fee l ings w h i c h are least re la t iona l , t he p a r t A co-ordinates 
the mos t re la t iona l feel ings w i t h one another and w i t h the 
appropr ia te mot ions . Or, t o speak specif ical ly , suppose 
t h a t A is the p a r t o f the cen t r a l p lexus where the 
c o m p o u n d v isua l impressions j o i n e d w i t h the compound 
impressions f r o m the eye-muscles, are b r o u g h t i n t o ad­
j u s t e d relat ions w i t h those combined muscu la r fee l ings 
a n d accompanying feelings o f t ouch w h i c h are i m p l i e d b y 
actions o f the l i m b s under guidance o f the eyes. T h e n 
t h i s p a r t w i l l be the one to w h i c h are b r o u g h t the mos t 
i n v o l v e d clusters o f feel ings i n e v e r - v a r y i n g p r o p o r t i o n s 
t h r o u g h m u l t i t u d i n o u s fibres; and one f r o m w h i c h issue 
t h r o u g h m u l t i t u d i n o u s fibres i n e v e r - v a r y i n g p r o p o r t i o n s 
the most compl icated m o t o r impulses . B y i m p l i c a t i o n , 
each special ad jus tmen t o f the muscu la r mo t ions t o the 
visual impressions mus t have i n t h i s p a r t i t s c o - o r d i n a t i n g 
plexus o f converg ing a n d d i v e r g i n g fibres w i t h t h e i r po in t s 
o f j u n c t i o n — a plexus w h i c h , w h i l e h a v i n g m a n y elements 
i n common w i t h the plexuses t ha t effect o ther co-ord ina­
t ions, mus t have some elements pecul iar t o i t se l f . W h e n c e 
i t f o l l ows t ha t i n p r o p o r t i o n as these special ad jus tmen t s 
become more numerous, there m u s t be a m u l t i p l i c a t i o n o f 
the elements pecul iar t o each. Consequent ly , i f some one 
g r o u p o f these co-ord ina t ing plexuses takes on a r e l a t ive ly 
great development, i n answer to the r e l a t i v e l y immense 
sphere f o r new adjus tments w h i c h ce r t a in e n v i r o n i n g con­
d i t ions f u r n i s h , we m a y expect one p a r t o f t h i s r e g i o n A , 

to become pro tuberan t , as at A ' . A n d i f these m u l t i t u d i ­
nous new co-ord ina t ing plexuses, g r o w i n g c o n t i n u a l l y more 
i n v o l v e d as they g r o w more numerous , a d m i t o f accumula­
t i o n w i t h o u t l i m i t , we may expect a g r o w t h o f t h i s p r o ­
tuberance. W e shall soon see t h a t these supposi t ions and 
inferences are paral le led b y facts . 



PHYSICAL SYNTHESIS. 

§ 239. V i s u a l impressions and the i r concomitants are co» 
ord ina ted w i t h muscular actions and t h e i r concomitants in 
two ways—the one d i rec t , the o ther i nd i r ec t . The direct 
co-ordinat ions inc lude such as are possible to a creature by 
c h a n g i n g the re la t ive posi t ions o f i t s par ts w i t h o u t changing 
i t s pos i t ion i n space. The i n d i r e c t co-ordinat ions include 
such as are possible o n l y b y c h a n g i n g i t s pos i t ion i n space 
as w e l l as chang ing the re la t ive posi t ions o f i t s parts. _ Let 
us contrast these t w o orders. 

W i t h o u t m o v i n g f r o m the spot on w h i c h I stand, I can 
explore v e r y comple te ly a l l t h i n g s w i t h i n reach o f my hands; 
and the combined sets o f feel ings I ge t have a certain dis­
t i n c t i v e character o f great s ignif icance. F r o m each of these 
t h i n g s I can derive, simultaneously, f o u r clusters o f sensations 
—those i t y ie lds m y retinae, those w h i c h come f r o m the 
special ly-adjusted muscles o f m y eyes a n d head, those which 
come f r o m the muscles o f the a r m a n d h a n d b y w h i c h I lay 
h o l d o f i t , and those g i v e n me b y i t s contact w i t h the skin 
o f my fingers. The order o f co-ordinat ions w h i c h have 
th is i m p o r t a n t character i n common , fa l ls in to two 
genera. One extensive genus o f quadruply-clus-
tered sensations I get b y e x p l o r i n g the surfaces of m y body 
and l i m b s . I can ad jus t m y eyes so as t o see m y hands 
whi le they move over m y f e e t ; I can use one hand to 
examine f a c t u a l l y the o ther h a n d a n d a r m , and can observe 
w i t h m y eyes, as w e l l as feel w i t h m y muscles, the move­
ments I a m m a k i n g . The d i s t i nc t i ve t r a i t o f quadruply-
clus tcred sensations o f th i s genus, is t h a t each of them 
contains t w o sets o f t ac tua l sensations—one set coming 
f r o m the par ts touched a n d the o ther f r o m the parts touch­
i n g t h e m . I n d e e d we may say t ha t t h e y are thus character­
ized b y b e i n g qu in tup ly - c lu s t e r ed . A m u c h more 
extensive genus, d i s t i ngu i shed b y severally con t a in ing only 
a s ing le t ac tua l cluster , I ge t f r o m a l l the objects t ha t exist 
w i t h i n a range o f three feet or so on each side and i n f ron t , 
as we l l as above and below. I can stoop d o w n to touch a 
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t h i n g l y i n g near m y feet and see t ha t I t ouch i t . W i t h o u t 
c h a n g i n g m y place, I can successively raise m y h a n d to 
t ake d o w n m y hat , grasp an umbrel la-handle , t o u c h the 

back o f a h a l l chair, lay h o l d o f a le t te r w a i t i n g f o r m e . 
Each o f tbese acts gives me a special g r o u p of impressions 
o f colour and f o r m , a special g r o u p o f muscular feel ings 
f r o m the muscles o f the eyes and head, a special g roup f r o m 
the muscles o f the a r m and hand , a special g r o u p f r o m the 
s k i n o f the fingers; and per formance o f each act impl ies 
special co-ordinat ion o f the special g roups . Thus 
the r e g i o n o f space occupied b y m y body and b y t h i n g s 
i mmed ia t e ly a round i t , furnishes numerous c o m p o u n d clusters 
o f sensations, severally h a v i n g the p e c u l i a r i t y t h a t t h e i r 
components can co-exist in consciousness. W i t h i n th i s range 
the condit ions are such tha t an ob jec t w h i c h y ie lds me groups 
o f feelings t h r o u g h the eye a n d t h r o u g h the eye-muscles, 
may, b y g o i n g t h r o u g h a cer ta in series o f muscular fee l ings , 
be made to y i e l d me a g roup o f t ac tua l fee l ings j o i n e d w i t h 
a g roup o f feel ings o f muscular t e n s i o n ; a n d these add i ­
t i o n a l groups may be b r o u g h t i n t o j u x t a p o s i t i o n i n con­
sciousness w i t h the first groups , without these first groups 
being in any degree changed. 

Thi s immense order o f co-ordinat ions is n o t absolute ly 
demarcated f r o m the far more immense order to w h i c h we 
shal l immedia te ly pass : there is a border r e g i o n c o m m o n to 
the t w o . W h i l e I keep m y feet and b o d y qu i t e fixed, there 
is a def in i te l i m i t to the range o f m y hands a n d therefore t o 
the r e g i o n w i t h i n w h i c h objects can y i e l d me clustered fee l ings 
co-ordina ted i n the w a y described. B u t b y l e an ing f o r w a r d 
or on one side, and s t i l l more b y p u t t i n g ou t one f o o t w h i l e 
k e e p i n g the other s ta t ionary , I can reach add i t i ona l ob­
jec t s , and make t h e m y i e l d me c o m b i n e d sets o f fee l ings v e r y 
m u c h l i k e the p r e c e d i n g ones. T h e y are n o t qu i t e l i k e 
h o w e v e r ; f o r each o f t h e m contains ce r t a in add i t iona l 
e lements—the fee l ings accompany ing the p a r t i a l change of 
place. These fee l ings f o r m an in te rca la ted set o f l i n k s b y 
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w h i c h the v isua l cluster and i t s concomitants are brought 
in to a r e l a t ion o f co-existence w i t h the t ac tua l cluster and 
i t s concomitants . T h e y become i m p o r t a n t elements i n the 
cluster i n p r o p o r t i o n as the objects are d i f f i c u l t to reach 
w i t h o u t m o v i n g f r o m the spot . B u t w h i l e they thus 
make somewhat i nde f in i t e the d iv i s ion between the rela­
t ive ly - s imple and d i rec t co-ordinat ions t ha t have been 
described, and the r e l a t ive ly -complex and ind i rec t co­
ordina t ions to be nex t dealt w i t h , t hey do no t obliterate 
the b road contrast . 

F o r n o w m a r k t h a t beyond the objects I see w i t h i n easy 
reach, and beyond the objects I see and can reach b y leaning, 
or b y p u t t i n g ou t one foo t , there are immensely-more 
numerous objects w h i c h I see b u t cannot reach w i t h o u t loco­
m o t i o n , b r i e f or p ro longed . W h i l e I s tand where I do, the 
p i c tu re on the opposite w a l l cannot b y any actions o f mino 
be made to y i e l d me t ac tua l impress ions : I p u t out m y hands 
towards i t , I bend m y body i n the same d i r ec t i on , I pu t one 
f o o t f o r w a r d , a l l to no purpose. T h a t I may touch i t , I 
mus t t ake several steps, w i t h t he i r successive groups of 
muscular fee l ings i n m y legs a n d t ac tua l feel ings on the soles 
o f m y feet . Thus b e y o n d the smal l space su r round ing my 
body, there l i e successive concentr ic por t ions o f space con­
t a i n i n g objects w h i c h a f t e r b e i n g seen cannot be factually 
exp lored u n t i l there have been executed cer ta in movements 
ei ther o f w a l k i n g or r u n n i n g or l eap ing , o f c l i m b i n g up or 
g e t t i n g d o w n — t h e concomi tan t fee l ings v a r y i n g w i t h the 
d i rec t ion and w i t h tbe distance. M a n i f e s t l y , we have here 
an order o f co-ordinat ions vas t ly l a rge r i n number than the 
first; and man i fe s t ly , w i t h i n t h i s order i t s e l f the co-or­
dinat ions I n c o m e inc reas ing ly numerous a n d increasingly 
complex as the remoteness increases. M o r e than 
th i s is t r ue . Co-ord ina t ions o f t h i s h i g h e r order differ 
f r o m those o f the lower order , n o t o n l y b y conta in ing 
clusters o f locomot ive fee l ings w h i c h j o i n the v i sua l cluster 
w i t h the tac tua l c lu s t e r : t hey d i f f e r i n another all-essential 
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character. For the original visual cluster never is 
b r o u g h t i n t o d i r e c t r e l a t i o n w i t h t h e t a c t u a l c lus ter . 
T h a t w h i c h is b r o u g h t i n t o d i r e c t r e l a t i o n w i t h the 
t ac tua l c luster is another v i s u a l c lus ter (always l a rge r 
a n d always somewhat d i f f e r e n t i n f o r m ) w h i c h has been 
subs t i t u t ed f o r the o r i g i n a l c luster . T o e x e m p l i f y b y 
s y m b o l s — i f the set o f fee l ings y i e l d e d to the eye a n d eye-
muscles b y a d is tant ob jec t be ca l led A, t h e n before the sets 
o f feel ings w h i c h the ob jec t w i l l g i v e to t h e f inge r s and 
arm-muscles can be had, A m u s t go t h r o u g h a series o f 
t ransformat ions A, A , A , A . T h e o r i g i n a l v i sua l c lus ter 
comes to be co-ord ina ted w i t h the co r r e spond ing t ac tua l 
cluster , on ly t h r o u g h a series o f v i s u a l c lusters w h i c h have 
a cer ta in dependence o n the series o f locomot ive c lus­
ters . N o r is th i s a l l . L i k e changes have occur red 
i n the v i sua l clusters p roduced b y o ther objects w i t h i n s i g h t . 
These, too , have undergone enlargements , a n d a l t e ra t ions 
i n the re la t ions o f t h e i r p a r t s ; a n d m a n y o f t h e m have 
disappeared l a t e ra l ly f r o m the f i e l d o f v i e w . So t h a t 
es tabl ishment o f one o f these ad jus tments i n w h i c h ou r 
eyes gu ide ou r l i m b s to manipu la te t h i n g s at a distance, 
impl ies co-ordinat ions no t o n l y o f g rea t complex i ty , i n 
compar ison w i t h those r e q u i r e d f o r m a n i p u l a t i n g t h i n g s 
close to us, b u t co-ordinat ions t h a t are made more com­
p l e x b y the i n t r o d u c t i o n o f new elements combined i n 
new ways. 

§ 240. In asking how such higher co-ordinations are 
evolved ou t o f l o w e r ones, and h o w the s t ruc tu re o f the 
nervous system becomes p rogress ive ly compl i ca t ed i n such 
w a y as to achieve t h e m , t h e ca rd ina l f ac t t o be r emembered 
is t h a t such h i g h e r co -o rd ina t i on are ef fec ted b y inter­
calations o f new c lus tered states be tween the o r i g i n a l 
c lus te red states. Hence i t is t o be expected t h a t i n the 
nervous apparatus w h i c h achieves t h e m , there m us t btf 
i n t e r c a l a t e d plexuses o f fibres and cells. 
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I f i n F i g . 15, we suppose a to be tbe place t o wb icb art-
b rough t t h r o u g h m a n y f ibres the c lus tered sensations yielded 

b y an objec t seen w i t h i n reach ; i f a t b are tbe roots of fibres 
w h i c h co-operate w h e n th i s ob jec t is g r a s p e d ; and i f be­
tween a and b l i e the c o - o r d i n a t i n g plexuses t h r o u g h which 
the compound sensory exc i tements lead t o those compound 
m o t o r exci tements tha t cause prehens ion o f the object, not 
w h e n i n one pos i t i on o n l y b u t w h e n i n the various positions 
i t may occupy w i t h i n r e a c h ; w h a t w i l l happen i f some steps 
have to be t a k e n before the v i sua l impress ion is fo l lowed by 
prehens ion ? T h e recipio-motor a n d dirigo-motor changes 
gone t h r o u g h d u r i n g these acts o f l o c o m o t i o n , i m p l y sundry 
c o m p o u n d co-ordinat ions w i t h t h e i r corre la t ive plexuses. 
Wha tever sets o f plexuses are successively so exc i ted that 
the fibres at b are even tua l ly ac ted o n i n the way re­
q u i r e d t o cause prehens ion, i t m u s t happen t ha t these 
sets o f plexuses w i l l become a n e t w o r k o f l ines o f least 
resistence. F o r as s h o w n i n § 237 , muscu la r co-ordina* 
t ions tha t f a i l have, o the r t h i n g s equal , less t endency to be 
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repeated w h e n the same cond i t ions r ecu r t h a n those t ha t 
succeed 3 because those t h a t succeed open l ines o f discharge 
t h a t draw o f f la rge amounts o f molecu la r m o t i o n . B e t w e e n 
a and b, therefore , there w i l l arise i n t e r ca l a t ed sets o f 
plexuses w h i c h co-ordinate the successive locomot ions a n d 
accompanying v isua l impressions gone t h r o u g h be tween the 
receipt o f the o r i g i n a l v i s u a l impress ion a n d the p e r f o r m ­
ance o f the eventual p rehens ion . These sets o f plexuses 
mus t be v e r y numerous . S u p p o s i n g the ob jec t t o be one 
step out o f reach, i t m a y occupy m u l t i t u d i n o u s pos i t ions , 
h i g h or low, to the r i g h t or l e f t ; a n d the r e q u i r e d co-ord ina t ­
i n g plexus f o r each pos i t i on , w h i l e i t has m u c h i n c o m m o n 
w i t h those fo r adjacent pos i t ions , m u s t have s o m e t h i n g 
d i f fe ren t . B u t the space be tween a a n d b is a l ready 
occupied b y the plexuses w h i c h e f fec t the d i r ec t co-ord ina­
t ions . Hence the in te rca la ted plexuses w h i c h ef fec t these 
ind i rec t co-ordinat ions, mus t be super-posed, as a t d ; a n d the 
co -o rd ina t ing discharges m u s t t ake r o u n d a b o u t courses, as 
shown b y the a r row. 

Each such pos i t ion b e i n g reached t h r o u g h v i sua l and 
muscular co-ordinat ions w h i c h are, w i t h i n n a r r o w l i m i t s , the 
same f o r a l l members o f a species, i t f o l l o w s t h a t there w i l l 
eventual ly arise i n the species an o r g a n i z e d set o f con­
nexions such t ha t the v isua l impress ion p r o d u c e d b y an 
objec t i n t ha t pos i t ion and the muscu la r act ions b y w h i c h i t 
m a y be grasped are de f in i t e ly cor re la ted . L i t t l e b y l i t t l e 
the posi t ions composing w i d e r a n d w i d e r spheres o f space 
m a y come to be thus men ta l l y possessed; w h i l e there is a 
concurrent enlargement o f the super ior c o - o r d i n a t i n g centre , 
b y the in te rca la t ion o f new c o - o r d i n a t i n g plexuses at i t s 
per iphery , as shown at e, f , g. 

§ 241. One further elaboration remains. To render the 
expos i t i on o f th i s d o u b l y - c o m p o u n d co -o rd ina t i on less 
d i f f i c u l t t o f o l l o w , I have thus f a r t r e a t ed o f i t as t h o u g h 
the r e l a t iona l elements i n v o l v e d were a l l o f one class. B u t 
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i n r ea l i ty there are t w o d i s t inc t classes of them, requ i r ing 
d i s t inc t centres o f co -o rd ina t ion . 

So l o n g as the v i sua l , muscular , and tactual impressions 
to be co-ordinated, re fer exclusively to objects w i t h i n reach, 
the re la t ions o f succession and the relat ions o f co-existence 
are n o t de f in i t e ly par ted . I t is t rue tha t when any th ing 
w i t h i n th i s range has y ie lded i t s v isua l impressions, a certain 
series o f muscular states has to be gone t h r o u g h before i t 
y ie lds i t s t ac tua l impressions. B u t w h e n these have been 
gone t h r o u g h , the v isua l impressions as at first received and 
the t ac tua l impressions as subsequently gained, co-exist—1 
can con t inuous ly gaze at the t h i n g and cont inuously grasp 
i t . Moreover , i t is t o be no ted tha t i n a l l these cases the 
order o f sequence i n the consciousness o f v isual impressions 
and t ac tua l impressions may be i n v e r t e d — I can feel the 
t h i n g first and see i t af ter . B u t when we pass f r o m these 
compound co-ordinat ions to the doub ly -compound co­
ord ina t ions , the elements o f succession become of no 
less impor tance t h a n the elements o f co-existence. 
The serial states gone t h r o u g h can no longer be dropped 
out o f the g r o u p , and the sequence f r o m visual to tactual 
cannot b y any poss ib i l i t y be i nve r t ed . T h a t is to say, 
the t ime-re la t ions a n d the space-relations have become 
d i s t i n c t l y d i f f e r en t i a t ed . Th i s needs some f u r t h e r explana­
t i o n . W h e n I w a l k towards an object , successive 
clusters o f muscular and t ac tua l feel ings are i m p l i e d by the 
steps I m a k e ; there is an accompanying series of gradually-
e n l a r g i n g and o therwise -changing v i sua l impressions f r o m 
the ob jec t as I approach i t ; and serial changes, more 
numerous and compl ica ted , are p roduced t h r o u g h m y eyes 
b y adjacent objects . A l l o f tbese successions, i f I keep my 
eyes open, and cer ta in o f t h e m even i f I close m y eyes, 
mus t be gone t h r o u g h before the t ac tua l impressions to be 
received f r o m tbe ob jec t can be bad . T h e v i sua l impression 
w h i c h the objec t made o n me before I m o v e d towards i t , 
can be b r o u g h t i n t o r e l a t i o n w i t h t h i s t ac tua l impression 
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on ly t h r o u g h ce r t a in serial states ; and these n o t o n l y f o r m 
an indispensable cha in b y w h i c h the i n i t i a l a n d t e r m i n a l 

clusters o f states are b o u n d together , b u t they f o r m a cha in 
no one l i n k o f w h i c h can be t a k e n ou t o f i t s p lace—the i r 
order is fixed. H e r e t h e n we have co-ordinat ions 

i n Space a n d co-ordinat ions i n T i m e u n i t i n g t o achieve the 
en t i r e co-ord ina t ion . Befo re a step is t a k e n towards the 
o b j e c t the impressions made b y i t a n d a l l t h i n g s a round , 
s t and i n a plexus o f relat ions o f co-existence. Each step 
impl i e s muscular and t ac tua l sequences accompanied b y 
numerous v isua l sequences; and the step ends b y b r i n g i n g 
about a mod i f i ed plexus o f co-existences. The t w o orders 
o f re la t ions are therefore correlat ives, a n d serve to i n t e r p r e t 
one another. W i t h o u t some means o f r e g i s t e r i n g the series 
o f mot ions to be gone t h r o u g h i n r e a c h i n g the objec t , there 
cou ld be no consciousness o f i t s distance. W i t h o u t con­
sciousness o f i t s distance the muscular fee l ings gone t h r o u g h 
c o u l d have no meanings i n t h o u g h t as the equivalents o f 
ce r t a in spaces t raversed. 

B u t the d i f f e r en t i a t i on o f these t w o grea t orders o f re la­
t ions imp l i e s a d i f f e r e n t i a t i o n o f c o - o r d i n a t i n g centres. 
W h a t f o r m t h i s d i f f e r en t i a t i on takes a m o n g i n f e r i o r types o f 
animals we need n o t here i n q u i r e . I n the h ighes t or ver te ­
b ra t e t ype , however , there are, as before p o i n t e d out , reasons 
f o r c o n c l u d i n g tha t the cerebel lum is the o r g a n o f d o u b l y -
c o m p o u n d co-o rd ina t ion i n Space w h i l e t h e c e r e b r u m is 
the o rgan o f doub ly -compound co-ord ina t ion i n T i m e . 
T o the reasons before assigned f o r t h i s conc lus ion I may 
here add some others . One is t h a t these t w o 
supreme nervous centres are peduncu la ted masses g r o w i n g 
ou t o f the enlarged a n d d i f f e r e n t i a t e d e x t r e m i t y o f the 
sp ina l chord , m u c h as we m i g h t expect t h e centres of 
d o u b l y - c o m p o u n d co -o rd ina t i on to g r o w ou t o f the centre 
o f c o m p o u n d co-o rd ina t ion A n o t h e r is t ha t t hey 
preserve a general re la t ionsh ip i n t h e i r development . F r o m 

fishes upwards the i r evo lu t ion goes on, i f no t w i t h equal steps, 
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s t i l l i n someth ing l i k e p r o p o r t i o n . Th i s is a t r a i t to he ex­
pected ; since the greater developments o f senses and limha 
w h i c h they accompany i m p l y simultaneously-increased ex­
periences o f t ime-re la t ions and space-relations. A s we 
approach the h ighes t ver tebra te types the cerebrum develops 
at a greater ra te t h a n the cerebel lum—a fac t also to be 
an t ic ipa ted . F o r i n the s impler ver tebra te animals the only 
t ime-re la t ions appreciable are those disclosed a long w i t h 
space-relations b y acts o f l ocomot ion . B u t i n the more com­
p l e x ver tebra te animals, whose organized experiences o f time-
relat ions thus acqui red y i e l d measures o f du ra t ion o f some 
l e n g t h , other orders o f sequences become cognizab le ; and the 
nervous centre i n w h i c h t ime-re la t ions are co-ordinated 
thus acquires func t ions pecul iar t o i t se l f . The 
composi t ions o f these t w o grea t centres harmonize w i t h the 
hypothesis . The process described i n § 240 impl ies tha t a 
centre o f doub ly -compound co-ord ina t ion w i l l be evolved by 
the in t e rca la t ion o f plexuses a n d the superposing o f plexuses 
i n successive strata—each new s t r a t u m added at the per i ­
p h e r y o f the mass se rv ing to re-coordinate the co-ordinat ing 
plexuses be low i t . The layers o f cells and fibres which 
the cerebel lum and ce rebrum conta in , seem fit to constitute 
appliances o f th i s k i n d . Y e t aga in , the minute 
s t ruc tu re o f the cerebe l lum is more r egu la r t han that 
o f the ce r eb rum; and th i s answers to the comparative 
homogene i ty o f i t s f u n c t i o n . E v e n f r o m the beginning 
some such dif ference m u s t t e n d t o arise. The ex­
periences d isc los ing re la t ions o f co-existence i n space 
have a grea t sameness; a n d t h o u g h those w h i c h b r i n g a 
consciousness o f inc reas ing ly- remote space are increasingly 
complex, ye t the c o m p l e x i t y increases a f t e r a simple sys­
temat ic manner . I f a l l movements were always made at the 
same veloci t ies , t h e n the t ime- re la t ions disclosed i n loco­
m o t i o n w o u l d be as u n i f o r m as the space-rela t ions; and the 
nervous centre w h i c h co-ord ina ted the act ions to t h e m m i g h t 
be equally homogeneous i n s t r u c t u r e . B u t since the move-
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ments are very variable in speed, not only as made on 
d i f f e r e n t occasions, and as made b y d i f f e r e n t muscles, b u t 
even as made b y tbe same muscle d u r i n g d i f f e r e n t par t s 
o f i t s con t rac t ion , there is a cause o f he te rogene i ty i n the 
co -o rd ina t ion o f t ime-re la t ions w h i c h w e m a y expect t o 
be expressed b y some h e t e r o g e n e i t y i n t h e nervous plexuses 
e f f ec t ing t h e m . S t i l l more m u s t such he t e rogene i t y be 
l o o k e d f o r w h e n we pass t o t ime- ro l a t ions o f a h i g h e r 
order . The sequences tha t become appreciable w h e n i n t e l l i ­
gence becomes h i g h , are sequences o f v e r y numerous orders , 
o f v e r y various lengths , a n d be tween te rms o f v e r y var ious 
complex i t i e s ; as instance the con t ras t be tween the suc­
cession o f sounds i n speech a n d t h e succession o f the 
seasons. A f t e r con templa t ing the m u l t i t u d e s o f these t i m e -
relat ions o c c u r r i n g between a l l k i n d s o f t h i n g s , d i f f e r i n g 
enormously i n t he i r durat ions , a n d h a v i n g countless degrees 
o f heterogeneity, we shall n o t be su rp r i sed t o find t h a t the 
o rgan o f doub ly -compound co -o rd ina t i on i n t i m e presents 
m a r k e d unlikenesses o f a m i n u t e s t r u c t u r e i n i t s d i f f e r e n t 
regions. 

§ 242. I need not attempt further to complicate this 
synthesis b y i n c l u d i n g those act ions i n w h i c h tastes, 
odours, sounds, & c , p l ay a pa r t . A l r e a d y i n seek ing to b u i l d 
u p a general conception o f the process o f nervous e v o l u t i o n 
i n i t s h i g h e r stages I have elaborated the a r g u m e n t qu i t e 
f a r enough—perhaps too fa r . 

L e t me, indeed, d isc la im the endeavour, w h i c h some m a y 
suppose I have been m a k i n g , to e x p l a i n the process i n f u l l . 
M y purpose has been ra ther t o m a k e the p o s s i b i l i t y o f such 
a process conceivable; a n d I have t a k e n specific cases a n d 
used concrete language because so o n l y c o u l d I m a k e 
m y s e l f unders tood. T h e ac tua l genesis has been m u c h 
more i n v o l v e d t han t h a t w h i c h I have described—so i n ­
v o l v e d t ha t a t r u e de l inea t ion , even c o u l d i t be made, 

w o u l d be scarcely comprehensible . 
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I t may be w e l l bere to repeat tbe caut ion against attach­
i n g h t e r a l meanings to some o f the terms used. The inter­
pre ta t ions o f such phrases as " nervous c o n n e x i o n s " and 
" plexuses o f fibres," mus t no t be too s t r i c t . W e are not 
war ran ted b y observat ion i n supposing t ha t " connexions " 
a n d " plexuses " are qui te def in i te ; no r does the argument 
requi re us so to suppose them. T h a t w h i c h the argument 
requires is a p lexus o f channels t h r o u g h w h i c h compound 
s t i m u l i may be u n i t e d and r e -d i s t r i bu t ed i n t o compound 
i m p u l s e s ; and these channels m a y be f o r m e d pa r t ly of 
d i s t i n c t fibres and p a r t l y o f u n m a r k e d l ines o f discharge 
t h r o u g h the i m b e d d i n g pro top lasm. Indeed i t is manifest 
t h a t i n the nervous s t ructures w h i c h ca r ry on the higher 
m e n t a l actions the connexions mus t have a l l degrees of 
definiteness, and t ha t the grea ter pa r t o f t hem mus t be 
ve ry i n d e f i n i t e — t h e -ul t imate ramif ica t ions o f the channels 
t h r o u g h w h i c h the discharges find then? ways mus t be 
i nv i s i b l e . 



C H A P T E R V I . 

FUNCTIONS AS RELATED TO THESE STRUCTURES. 

§ 243. In tracing out the genesis of nervous structures, 
a good deal has been i m p l i e d r e spec t ing the genesis o f ac­
c o m p a n y i n g func t ions . F u l l y t o unde r s t and the natures o f 
these funct ions , however, i t is n e e d f u l t o con templa te t h e m 
b y themselves i n t he i r ascending succession. 

T h r o u g h o u t the f o r e g o i n g a rgumen t , f u n c t i o n s , w h e n re ­
fe r red t o , have been expressed i n p h y s i o l o g i c a l language. 
I t remains to translate th i s i n t o p sycho log ica l l anguage . 
W h a t have been considered as i nc reas ing ly -complex nervous 
actions we have now to consider as i nc reas ing ly -complex 
menta l states. 

§ 244. In reflex action of the earliest kind, a single 
s t imulus at the per iphery o f an a f fe ren t nerve sends a wave o f 
molecular change to a nerve-centre, whence, t h r o u g h ready-
made channels, the wave in s t an t ly escapes i n a more or less 
augmented f o r m a long an efferent nerve a n d exci tes some 
o r g a n or organs—contract i le organs b e i n g those t o w h i c h 
w e m a y here confine our a t t e n t i o n . A n d such f u l l y -
estabiished ref lex act ion, n o t delayed a m o m e n t i n i t s course, 
is unconscious. 

A c o m p o u n d re f l ex ac t ion t h a t is f u l l y established, 
t h o u g h i m p l y i n g the recep t ion o f pe r iphe ra l s t i m u l i b y 
several a f fe ren t nerves, the passage o f r e s u l t i n g wavos 
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through, a gang l i on i c n e t - w o r k , and the emission o f dis­
charges t h r o u g h moto r nerves more or less numerous, is also 
unconscious—the passage t h r o u g h the cent ra l plexus not. 
occupy ing the t i m e w h i c h consciousness impl ies . 

B u t compound re f lex actions i n w h i c h the co-operating 
s t i m u l i produce the combined m o t o r impulses only after 
a pause, caused b y incompleteness i n the permeabi l i ty of 
the cent ra l plexus, may be presumed to have some accom­
p a n y i n g consciousness—some f ee l i ng t ha t occupies the 
i n t e r v a l be tween the receipt o f the impressions and the 
escape o f the discharges. 

Each compound r e f l ex ac t ion, accompanied at first by 
consciousness, b u t made b y perpe tua l r epe t i t i on automatic 
a n d unconscious, becomes a step towards re f lex actions 
s t i l l more compound . These, d u r i n g t he i r stage o f par­
t i a l establishment, i m p l y consciousness t ha t is somewhat 
more complex and va r i ed t h a n the earl ier consciousness 
w h i c h has been lost i n au tomat ic ac t ion . 

Besides the consciousness accompanying those reflex 
actions w h i c h are b u t p a r t i a l l y established, there is i m ­
p l i e d a m u c h l a rge r body o f consciousness. E o r as already 
shown, the sense-organs t h a t occasionally receive the 
special combinat ions o f s t i m u l i w h i c h cause automatic­
a l l y ce r t a in ad jus ted contrac t ions o f muscles, are sense-
organs t h a t pe rpe tua l l y receive s t i m u l i n o t specially com­
b i n e d — s t i m u l i w h i c h are therefore sending i n t o the central 
plexuses, waves o f d is turbance t h a t are n o t instant ly 
d r a u g h t e d o f f t o pa r t i cu l a r m o t o r organs. These, dwel l ­
i n g i n the nervous centres as l o n g as the s t i m u l i continue 
to be received, i m p l y , as t h e i r psych ica l correlatives, what 
we ca l l sensations, or some th ing homologous w i t h them. 

The grea t mass o f the sensations thus produced b y ex­
ternal objects on a creature t h a t has reached th i s stage 
o f evo lu t ion , cons t i tu te an unorgan ized consciousness—a 
consciousness o f w h i c h v e r y f ew components have any spe­
cif ic order or de f in i t e mean ing . Impress ions received 
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through, the eyes of such a creature are mostly mere 
patches o f colour, associated v e r y feeb ly , i f a t a l l , w i t h t h e 
tac tua l impressions y i e l d e d b y t h e same objects . O n l y i n 
the cases o f those e n v i r o n i n g t h i n g s t o w h i c h the c o m ­
pound r e f l ex actions or i n s t i n c t s are e i ther ad ju s t ed o r i n 
course o f ad jus tment , does th i s r a w m a t e r i a l o f m i n d r ise 

i n to nascent in te l l igence . 
This nascent in te l l igence exists , however , n o t o n l y where 

new compound r e f l ex actions are b e i n g establ ished, b u t also 
where an established c o m p o u n d r e f l e x a c t i o n is i n c i p i e n t l y 
exci ted. Suppose such an an imal as we have been consider­
i n g , sees approaching some smal l creature o f t h e k i n d o n 
w h i c h i t preys . Then , w h i l e t h i s smal l creature is c o m i n g 
nearer, b u t before i t has reached the p o i n t a t w h i c h i t s 
v i sua l image arouses the re f l ex ac t ion t ha t effects i t s seizure, 
a series o f v isua l images, increas ing i n size a n d def ini teness , 
mus t be y ie lded b y i t ; a n d i t mus t y i e l d an a c c o m p a n y i n g 
series o f s t i m u l i to the eye-muscles. T h o u g h the r e f l e x 
ac t ion takes place on ly w h e n the r e t i n a l a n d muscu la r i m ­
pressions become combined i n a ce r t a in w a y , y e t d u r i n g 
approach to the r equ i red c o m b i n a t i o n the r e f l e x ac t i on is 
t e n d i n g to arise—there is a g radua l ly - inc reas ing exc i t emen t 
o f the nervo-motor apparatus w h i c h w i l l p resen t ly p e r f o r m 
the re f l ex act ion. The effect does n o t s top here. T h r o u g h 
t h e established connexions there is p ropaga t ed a g r a d u a l l y -
increas ing exci tement o f the ne rvo -mo to r apparatus w h i c h 
ca t ch ing the p rey w i l l b r i n g i n t o p l a y — t h e r e are p r o d u c e d 
f a i n t revivals o f the tac tua l a n d g u s t a t o r y states w h i c h 
capture o f such p rey has on past occasions y i e l d e d . T h u s , 
t h e n , results w h a t we c a l l perception; f o r w e have here a 
cluster o f real feel ings caused b y the presented objec t , 
j o i n e d w i t h a cluster o f idea l fee l ings , r ep re sen t ing ce r t a in 
o the r rea l feel ings w h i c h the objec t has before p roduced 
a n d can again produce. 

Percept ions o f th i s order are g r a d u a l l y ex tended to o ther 
s u r r o u n d i n g t h i n g s . The apparatus e f f e c t i n g the percep-
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t ions w h i c h are f o l l o w e d b y r e f l ex actions, is capable of 
e f f ec t ing percept ions w h i c h are n o t f o l l o w e d b y reflex 
act ions. Clus tered v i sua l feel ings y ie lded b y inanimate 
bodies, are, l i k e those y i e lded b y animate bodies, apt to 
be j o i n e d i n experience w i t h c lus tered feel ings yielded by 
them to the s k i n and musc les ; and the t w o clusters so 
exc i t ed , t h o u g h less f r e q u e n t l y f o r m i n g a sequence, even­
t u a l l y become corre la ted i n a s imi l a r way . Thus the chaotic 
impressions received f r o m e n v i r o n i n g objects, aro slowly 
evolved i n t o a s l i gh t l y -o rgan i zed consciousness o f environ­
i n g objects . 

§ 245. Between a perception physiologically considered 
and a pe rcep t ion psycho log ica l ly considered, the relation 
n o w becomes mani fes t . W e see tha t a percep t ion can have 
i n a nerve-centre no de f in i t e local izat ion, b u t on ly a diffused 
local iza t ion . N o one exc i ted fibre or cel l produces conscious­
ness o f an ex te rna l o b j e c t : the consciousness o f such ex­
t e r n a l objec t impl ies exc i tement o f a p lexus o f fibres and 
cells. A n d n o t o n l y does th i s p lexus o f fibres and cells 
d i f f e r w i t h every d i f f e r en t objec t , b u t i t d i f fe rs w i t h every 
d i f f e r e n t p o s i t i o n o f the same objec t . A clear understand­
i n g o f th i s m a y be conveyed b y an i l l u s t r a t i o n . 

A g o o d p iano has, i n c l u d i n g semi-tones, between eighty 
a n d n i n e t y notes—say, f o r convenience o f calculation, a 
h u n d r e d : t o w h i c h last number , indeed, a pedal piano 
reaches near ly , i f n o t qu i te . Such a p iano , then , i f i ts keys 
are s t r u c k s i n g l y , is capable o f y i e l d i n g b u t a hundred 
d i f f e r e n t tones. I f i t s keys be s t r u c k t w o together, the 
d i f f e r e n t combinat ions t h a t are possible amoun t to 4 ,950; 
i f three toge ther , to 161 ,700 ; i f f o u r toge ther , t o 3,921,225; 
i f five together , t o 75,287,520. These numbers , increasing 
thus w i t h enormous r a p i d i t y as the c o m p l e x i t y o f the chords 
increases ( u n t i l we reach chords o f fifty notes, a f t e r which 
they b e g i n to d i m i n i s h ) , y i e l d , w h e n added u p , a total 
r e q u i r i n g a r o w o f t h i r t y figures to express i t — a mi l l ion-
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million, million, million, millions. Each combination is, 
considered as a set o f sonorous v i b r a t i o n s , u n l i k e every 
o t h e r ; and t h o u g h the m a j o r i t y o f t h e m are b u t i n ­
conspicuously d i f f e r e n t , y e t there are m i l l i o n s o f m i l ­
l ions o f t h e m t h a t d i f f e r i n w e l l - m a r k e d ways . So 
t h a t ou t o f t h i s compara t i ve ly - s imp le s t ruc tu re a prac­
t i c a l l y - u n l i m i t e d n u m b e r o f f u n c t i o n a l effects is p r o ­
duc ib l e . I f now, ins tead o f t h e keys o f the p iano , 
we suppose a cluster o f such sensi t ive bodies as those 
w h i c h f o r m the r e t i n a ; i f ins tead o f the appliances w h i c h 
convey to the s t r ings the impac t s g i v e n t o the keys , w e 
take the fibres t h a t car ry to the op t i c centres the i m p r e s ­
sions made o n these r e t ina l e l emen t s ; a n d i f ins tead o f 
s t r ings made to v ib ra t e we p u t g a n g l i o n corpuscles exc i t ed 
b y the impulses t hey rece ive ; we sha l l see t h a t a percep­
t i o n m a y be compared t o a mus i ca l c h o r d . A s b y 
s t r i k i n g a ce r ta in set o f keys there is b r o u g h t ou t a par ­
t i c u l a r c o m b i n a t i o n o f tones, s imple o r complex , con­
cordant or d i s c o r d a n t ; so w h e n a special ob jec t seen 
s t r ikes b y i t s image a special c luster o f r e t i n a l elements, 
a n d t h r o u g h t h e m sends waves to t h e fibres and cells 
o f a co r r e spond ing cen t ra l p lexus , there resul ts the special 
aggrega te o f fee l ings c o n s t i t u t i n g pe rcep t ion o f the ob jec t . 
W i t h o u t f u r t h e r de ta i l the reader w i l l see h o w i t thus 
becomes possible f o r a l i m i t e d n u m b e r o f fibres a n d cells 
to become the seat o f a r e l a t i v e l y - u n l i m i t e d n u m b e r o f per­
cept ions . 

W h i l e i t thus i n a genera l way i l lus t ra tes percep t ion under 
one o f i t s aspects, the ac t ion o f a p iano fa i ls w h o l l y t o i l l u s ­
t r a t e i t unde r another o f i t s aspects ; as the mo t ions o f a 
dead mechanism mus t necessari ly f a i l t o represent i n f u l l 
the f u n c t i o n s o f a l i v i n g one. F o r , as above p o i n t e d ou t , a 
pe rcep t ion is f o r m e d o n l y w h e n a c luster o f r ea l feel ings 
excites a cor re la ted c lus ter o f idea l fee l ings . I f ou r p iano 
were so cons t i t u t ed t h a t a f t e r any t w o chords h a d been 
repeatedly sounded i n succession, there resu l ted some struc-

25 
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t u r a l change, such tha t w h e n the first o f these chords was 
again evoked b y a pe r fo rmer ' s hands a f a i n t echo of tbe 
second cho rd f o l l o w e d w i t h o u t a i d f r o m the performer 's 
bands, the para l le l w o u l d be nearer. W e should then have 
someth ing analogous to wha t happens when a nervous 
p lexus exc i t ed b y cer ta in proper t ies o f an object , diffuses its 
exc i tement to another p lexus t ha t has, on previous occa­
sions, been exc i ted b y other proper t ies o f the object . A n d 
here, indeed, w h i l e we are g i v i n g the r e i n to imagina t ion , let 
us take a w i d e r l icence—let us suppose t h a t several chords 
s t ruck i n succession, thus aroused f a i n t repet i t ions o f the 
many f o l l o w i n g chords f o r m i n g the rest o f the music to 
w h i c h they belonged. W e shall t hen be he lped to conceive 
more near ly h o w the elements o f perceptions become finked 
together . A n d on c o n t e m p ^ t i n g the i n f i n i t y o f musical 
effects ob ta ined b y c o m b i n i n g d i f fe ren t compound chords 
i n eve r -va ry ing successions, we shal l get some idea o f the 
i n f i n i t y o f percept ions t h a t arise b y the o rgan iz ing of 
clusters o f co -ex i s t i ng fee l ings i n endlessly changing 

sequences. 

§ 246. We may now pass from perceptions to ideas, 
p r o p e r l y so-called. T h o u g h every t r u e percep t ion along 
w i t h i t s presentat ive feel ings necessarily contains certain 
representat ive fee l ings , these do no t at first become what we 
usual ly unders tand b y ideas. T h e y have n o t the detach-
ableness w h i c h dis t inguishes ideas t h a t are f u l l y developed. 
T h e y can be cal led i n t o existence o n l y b y the sense-
impressions w i t h w h i c h t h e y are d i r e c t l y connected i n 
exper ience ; and they can cont inue to exis t on ly so l o n g as 
these cont inue to exis t . T o r e t u r n to our i l l u s t r a t ion—a 
creature so cons t ruc ted as to be capable o f n o t h i n g beyond 
the compound co-ordinat ions j u s t described, resembles a 
piano t ha t is s i lent u n t i l t ouched b y tbe hands o f tbe per­
fo rmer . I t s nervous system is p l ayed u p o n b y external 
objects, the c lustered proper t ies o f w h i c h d r a w ou t answer-
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i n g chords o f fee l ings , f o l l o w e d b y f a i n t l y - r e v e r b e r a t i n g 
chords o f f u r t h e r fee l ings ; b u t i t is o therwise pas s ive—i t 

cannot evolve a consciousness t h a t is i ndependen t o f the 
immedia te env i ronmen t . 

H o w does such independent consciousness become pos­
sible ? W h e n do ideas, r i g h t l y so-called, arise ? T h e y arise 
w h e n compound co -o rd ina t ion passes i n t o d o u b l y - c o m p o u n d 
co -o rd ina t ion . T h e y g r o w d i s t i n c t i n p r o p o r t i o n as the 
correspondence extends i n Space a n d T i m e . T h e y acqui re 
a separateness f r o m d i rec t impressions as fas t as there 
increase those series o f c lus tered sensations w h i c h u n i t e 
the v i sua l sensations received f r o m objects o u t o f reach 
w i t h the t a c tua l sensations a f te rwards y i e lded b y such ob­
jec ts . T h e y are the necessary concomitants o f t h a t process 
b y w h i c h , t h r o u g h in te rca la ted psychica l states, there is 
established a mediate r e l a t i o n be tween psych ica l states 
t h a t cannot be b r o u g h t i n t o i m m e d i a t e r e l a t i o n . A n d 
they have f o r t h e i r seats those in t e rca l a t ed plexuses w h i c h 
co-ordinate the c o - o r d i n a t i n g plexuses p rev ious ly ex i s t ­
i n g . T h a t is to say, ideas f o r m a l a rge r a n d l a rge r p o r ­
t i o n o f consciousness as fas t as there develop those t w o 
grea t peduncula ted nerve-centres w h i c h d i s t i n g u i s h the 
super ior a n i m a l s ; ideas become more m u l t i t u d i n o u s and 
more separable f r o m d i rec t sense-impressions as these 
centres increase i n size a n d s t r u c t u r e ; a n d even tua l ly , w h e n 
these centres are h i g h l y evolved, ideas a d m i t o f c o m b i n a t i o n 
i n t o t ra ins o f t h o u g h t t ha t are q u i t e independen t o f present 
ex te rna l percept ions . 

B y c a r r y i n g a step f u r t h e r the i l l u s t r a t i o n used i n the las t 
section, we may n o w ge t a be t te r n o t i o n o f the par t s w h i c h 
the ce rebrum and cerebel lum p l ay i n m e n t a l processes. 
F o r j u s t as, b y the act ions o f appropr i a t e mechanisms 
j o i n e d t o t hem, musica l i n s t rumen t s o f ce r t a in k i n d s are 
made to y i e l d mus ica l combinat ions w i t h o u t the hands o f 
the p e r f o r m e r ; so, t h r o u g h the w o r k i n g s o f these g rea t 
appended nerve-centres, there are ca l led ou t f r o m the 
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centres be low them, t ra ins o f consciousness independent of, 
or add i t i ona l t o , those aroused b y impressions on the senses. 
T o make the pa ra l l e l i sm unders tood , l e t me describe, 
at some leng th , one order o f these mechanical appl i ­
ances. E v e r y one has wa tched the r evo lv ing 
ba r r e l o f a mus ica l box , as i t s p ins s t r i ke , i n successive com­
bina t ions , the v i b r a t i n g m e t a l t o n g u e s ; a n d every one sees 
t h a t the set o f p ins , a r ranged i n a special way , represents, 
i n a sense, t be h a r m o n i z e d me lody produced . B y mov ing 
the b a r r e l a s m a l l distance l o n g i t u d i n a l l y , another set of 
p ins , c lus tered i n another w a y , is b r o u g h t i n t o posi t ion, 
ready, w h e n the b a r r e l revolves, t o b r i n g out another set o f 
chords a n d cadences ; and so on . The mechanical arrange­
m e n t i n th i s case, r es t r i c t s v e r y closely the number of 
mus ica l combina t ions w h i c h the b a r r e l can contain , or 
ra ther , w h i c h i t s c lus tered p ins can represent. B u t i t is 
easy to conceive an a r rangement p e r m i t t i n g inde f in i t e 
m u l t i p l i c a t i o n o f such combina t ions . I f we suppose the 
sheet o f m e t a l f o r m i n g the surface o f the b a r r e l t o be cut 
l o n g i t u d i n a l l y , a n d u n r o l l e d i n t o a flat surface w i t h o u t dis­
t u r b i n g the inse r ted p ins , i t is clear t h a t i f th i s flat surface 
were m o v e d d o w n v e r t i c a l l y i n f r o n t o f the m e t a l tongues, 
be tween ro l le rs w h i c h k e p t i t p r o p e r l y i n place, i t s pins m i g h t 
be made to s t r i k e the m e t a l tongues j u s t as t hey now do. 
A n d i t w i l l a t once be seen t h a t any n u m b e r o f such flat 
plates, a l l h a v i n g d i f f e r en t l y - c lu s t e r ed p ins representing 
d i f f e r en t ha rmon ized melodies, m i g h t be made to pass 
t h r o u g h the ro l l e r s . A f u r t h e r c o m p l i c a t i o n , needed 
to complete the ana logy, w i l l n o w be r ead i ly under­
stood. I n the mus ica l box , the chords a n d sequences admit 
o f b e i n g p roduced o n l y b y these p re -ad jus t ed appliances. 
B u t there exists a species o f mechanica l p iano capable of 
b e i n g p layed u p o n i n the o r d i n a r y w a y , a n d also o f h a v i n g 
d r a w n f r o m i t an u n l i m i t e d n u m b e r o f pieces o f mus ic a f te r 
a m e t h o d a k i n to t h a t last descr ibed. L o o k i n g m u c h l i k e 
an o rd ina ry cot tage-piano, t h i s i n s t r u m e n t has, p r o t r u d i n g 



FUNCTIONS AS RELATED TO THESE STRUCTURES. 567 

t h r o u g h i t s t op , a second set o f smal l keys t h a t s tand 
v e r t i c a l l y i n a c losely-packed r o w . W h e n ce r t a in adjacent 

ro l l e r s fitly ad jus t ed are t u r n e d r o u n d , a flat b o a r d 
p laced benea th t h e m is d r a w n a long h o r i z o n t a l l y , so 
t h a t the spec ia l ly-ar ranged m e t a l p ins on i t s unde r sur­
face, b y s t r i k i n g t h i s r o w o f keys , p roduce the successive 
chords and phrases o f an a i r . A n d such boards, each i n ­
capable o f e m i t t i n g a no te , b u t h a v i n g i n the a r rangements 
o f i t s par ts a l a t en t power o f e l i c i t i n g f r o m the p iano a special 
piece o f music , m a y be m u l t i p l i e d w i t h o u t e n d * I f , 
n o w , w e compare one o f these tune-boards to the nervous 
p l exus o f fibres and cells w h i c h effects a d o u b l y - c o m p o u n d 
c o - o r d i n a t i o n ; and i f we consider the ce r eb rum and cere­
b e l l u m as l i k e vast magazines o f such tune-boards , d u l y 
classif ied and ad jus t ed f o r b e i n g b r o u g h t i n t o i n s t an t 
a c t i o n ; our compar i son w i l l f a i l i n several ways to convey 
an adequate concep t ion . In s t ead o f appliances each h a v i n g 
i t s qu i te d i s t i n c t a n d qu i t e independent combina t ion , w e 
r equ i r e appliances t ha t are n o t qu i t e d i s t i n c t or indepen­
dent , b u t have l a rge r or smaller par t s o f t h e i r combina t ions 
i n c o m m o n . F u r t h e r , we m u s t imag ine k i n d r e d appliances 
o f a h i g h e r order , w h i c h do n o t themselves e l i c i t the 
h a r m o n i z e d melodies , b u t w h i c h re-combine i n var ious 
ways , s imultaneous and successive, the appliances t ha t do 
th i s—represen t , as i t were , whole concerts o f t h e m special ly 
a r r a n g e d ; a n d so on i n s t i l l h i g h e r gradat ions . W e requ i re 
also to suppose t h a t the p o t e n t i a l mus ica l pieces, and com­
bina t ions o f such pieces, thus cons t i tu t ed , a d m i t o f b e i n g 
b r o u g h t i n t o ac t ion n o t o n l y apar t f r o m , b u t also a long w i t h , 
t he o r i g i n a l keys ; so t h a t w h e n some bars have been per­
f o r m e d b y the p ian i s t , t h i s a t tached apparatus, the reby 
set g o i n g , gives ou t i n f a i n t tones f ew or m a n y o f the 
bars p r e v i o u s l y connected w i t h those sounded. A b o v e a l l , 

* A piano-mecanique of tbi3 kind was shown in the French Department 
of the Great Exhibition of 1851 by A. Debain I find that Cramer is now 
his English agent foi the sale of them. 
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we have to assume a process unapproachable b y any appa-
ratus o f h u m a n manufac tu re—a process t h r o u g h which 
r epe t i t i on o f the actions serves to establish the con­
nexions. B u t t h o u g h the i l l u s t r a t i o n fal ls short 
i n so many ways, i t helps us to imag ine the k i n d of re­
l a t i o n w r hich the h ighes t nervous s t ructures bear to lower 
ones. W e are enabled b y i t to unders tand bet ter how 
t h i n k i n g goes on a long w i t h , or apar t f r o m , the perception 
o f ex terna l t h i n g s . I t removes the d i f f i c u l t y o f conceiving 
t ha t the centre o f compound co-ord ina t ion , to w h i c h a l l 
cen t r ipe ta l nerves b r i n g t he i r impressions and f r o m wh ich 
issue t h r o u g h c e n t r i f u g a l nerves m o t o r impulses, continues 
to the last to be the sentient centre . W e see tha t wh i l e this 
centre is the seat o f the sensations aroused b y external 
s t i m u l i , and the place i n w h i c h these are b r o u g h t i n t o re­
l a t i o n w i t h other sensations s i m i l a r l y aroused ; i t is also the 
place i n w h i c h such feel ings and relat ions are feeb ly re-
aroused, i n the same combinat ions and i n other combinat ions , 
b y discharges t h r o u g b the f ibres o f tbe o v e r l y i n g cerebral 
masses. W e see, i n short , t h a t the medulla oblongata ( w i t h 
i t s subordinate s t ructures) w h i l e p l ayed u p o n t h r o u g h the 
senses b y ex te rna l objects, is s imul taneous ly p layed upon 
b y the ce reb rum and cerebel lum : so p r o d u c i n g the thought -
consciousness tha t accompanies sense-consciousness. 

§ 247. One further question to be asked is—What, from 
th is p o i n t o f v i ew, is an emotion ? I f , r e c a l l i n g the conclu­
s ion reached i n §§ 213-216, we j o i n w i t h i t the above infer­
ences, we shal l , I t h i n k , ge t a sa t i s fac tory answer. 

A s said, and t a c i t l y i m p l i e d , i n var ious places, the co­
o r d i n a t i n g plexus b y w h i c h any cluster o f sensations is made 
to exci te the appropr ia te muscular act ions, m u s t i n great 
measure coincide w i t h o ther plexuses b y w b i c b a l l i ed clusters 
o f sensations are made to exci te a l l i ed ac t ions . I n propor­
t i o n as the ex terna l t h i n g s responded t o have m u c h i n com­
mon , and tbe r equ i r ed mot ions have m u c h i n c o m m o n , tbe 
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plexuses that effect the adjustments will have much in com­
mon . N o t on ly o f the plexuses w h i c h effect c o m p o u n d co­
ordinat ions mus t t h i s be t r u e : i t m u s t be t r u e also o f those 
w h i c h effect d o u b l y - c o m p o u n d co-ord ina t ions . B u t the 
more i n v o l v e d the co-ord ina t ions become the less de f in i t e 
w i l l be these agreements ; since, a l o n g w i t h the progress ive 
compound ing o f impressions a n d m o t i o n s , there necessarily 
goes m u l t i p l i c a t i o n o f dif ferences i n deta i ls . L e t us ex ­

e m p l i f y . 
The plexuses w h i c h co-ord ina te the v i sua l impress ions 

y ie lded by an apple o n t h e t ab le , w i t h the m o t o r acts re­
qu i red to grasp i t a n d w i t h the ideas o f t a c t u a l a n d gus ta ­
to ry sensations i t w i l l y i e l d , are n e a r l y the same as ce r t a in 
plexuses tha t have before w o r k e d toge the r . Those w h i c h 
establish the consciousness o f the apple 's r e l a t ive p o s i t i o n 
i n space, answer a lmost exac t ly to those w h i c h have esta­
bl ished the consciousness o f t h a t r e l a t ive p o s i t i o n i n space 
w h e n occupied b y other objects , a l ike i n the experience o f 
the i n d i v i d u a l and i n the experience o f antecedent i n d i v i ­
duals ] and those w h i c h establish the consciousness o f the 
apple's smoothness, hardness, odour , a n d taste, as r e l a t ed 
to i t s f o r m a n d colour, are the same w i t h i n n a r r o w l i m i t s 
as those w h i c h have, i n previous experiences o f the i n d i ­
v i d u a l , done the l i k e . A l o n g w i t h t h i s agreement o f tho 
plexuses the consciousness is de f i n i t e . T a k e n o w , 
i n contrast , the nervous s t ruc tures exc i t ed , a n d the cor re ­
la t ive men ta l state p r o d u c e d , b y an a n i m a l t h a t threa tens 
a t t ack—say a fierce d o g . I t g r o w l s , i t pu t s b a c k i t s ears, 
i t shows i t s t e e th , i t advances i n an ac t ive w a y . B u t 
the mot ions , the gestures, a n d the sounds i t makes , w h i l e 
t h e y considerably resemble those made b y o ther dogs o n 
o the r occasions, do ho t coincide w i t h t h e m b y any means 
closely. M u c h less do t hey agree w i t h those made b y 
another a n i m a l i n a s imi l a r m o o d — s a y an a n g r y b i n 1 ] ; 
t h o u g h i n t h e r a p i d i t y o f the approach, i n the energy of 
the movement s , i n the loudness o f the sounds, there is a 
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general s i m i l a r i t y . A n d they d i f f e r s t i l l more from the 
demonstrat ions made b y a fu r ious m a n ; t h o u g h these, too, 
have i n c o m m o n w i t h t h e m the t h r ea t en ing advance, 
the v i o l e n t actions, and the l o u d harsh tones. I t fol lows, 
then , t h a t the co -o rd ina t ing plexuses b r o u g h t i n t o play by 
percept ion o f an approaching enemy on successive occasions, 
never coincide i n de ta i l , even w h e n the enemy is o f the 
same k i n d ; a n d the i r non-coincidence is great i n pro­
p o r t i o n as the enemies are o f k i n d s d i f f e r i n g i n their 
appearances and modes o f ac t ion . L e t us n e x t consider 
wha t happens i f the threatened a t t ack becomes an actual 
a t tack . There is pa in , there is s t r u g g l i n g , there aro 
cries, perhaps o f anger, perhaps o f a g o n y — a l l i m p l y i n g 
v io l en t exci tements o f pa r t i cu la r plexuses. B u t the plexuses 
exc i ted do n o t coincide w i t h tbose before exc i t ed b y such 
at tacks . The pains do n o t come f r o m the same i n j u r e d 
p a r t s ; the s t ruggles are u n l i k e i n the i r combina t ions ; the 
sounds e m i t t e d d i f fe r i n p i t c h , or in tens i ty , or o rder— 
usual ly i n a l l o f these. So t ha t t h o u g h the plexuses 
have m u c h i n c o m m o n they have a grea t deal no t i n 
common. M a r k f u r t h e r t h a t these agreements and dis­
agreements ob ta in no t i n the experiences o f each ind iv idua l 
on ly , b u t i n the experiences o f successive indiv iduals . 
Genera t ion a f t e r genera t ion the approach o f enemies has ex­
c i t ed ce r ta in nervous s t ructures i n ways m u c h al ike i n some 
few general characters, b u t u n l i k e i n m u l t i t u d i n o u s special 
charac ters ; a n d there has f o l l o w e d the exc i tement o f other 
s t ruc tures t h a t have s i m i l a r l y agreed i n p a r t and disagreed 
i n p a r t . W h a t has resu l ted ? E a c h p lexus has been 
i n h e r i t e d i n the f o r m o f a we l l -o rgan ized set o f connexions 
i n the m i d s t o f m a n y less de f in i t e connexions, obscured by 
m u l t i t u d i n o u s feeble connex ions ; a n d the i n h e r i t e d central 
connexions o f the p lexus first exc i ted , are d e f i n i t e l y con­
nected w i t h the i n h e r i t e d cen t ra l connexions o f the s imi la r ly -
const ructed p lexus t h a t is h a b i t u a l l y exc i t ed a f t e r i t . The 
accompanying subject ive resul ts are these. The conscious-
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ness o f an approaching b o d y m a k i n g sounds a n d m o t i o n s 

o f a cer ta in k i n d , is f o l l o w e d b y a consciousness o f p a i n f u l 
states, sensory and mo to r , h a v i n g no def in i t e loca l iza t ions . 

T b e immedia te percept ion , w i t b tbe c r o w d of ideas r e s u l t i n g 

f r o m preced ing s imi lar percept ions , arouses n o t on ly ideas 
of pa r t i cu l a r pains t ha t have before f o l l o w e d such percep­
t ions i n the l i f e o f the i n d i v i d u a l ; b u t t h r o u g h the i n h e r i t e d 
o rgan iza t ion i t arouses an indef inable sense o f i l l — a c loud 
o f d i m feel ings o f s u f f e r i n g t ha t cannot be reduced to f o r m 
because they have n o t been personal ly exper ienced—the 
emo t ion o f fear. A n d w i t h the p r i m i t i v e f o r m o f fear, thus 
phys ica l ly o rganized and psychica l ly cons t i tu t ed , there are 
a f t e rwards i n t e g r a t e d the h ighe r and more i n v o l v e d f o r m s 
o f f e a r ; a l l o f w h i c h have f o r t he i r cent ra l element, idea l 
fee l ings o f pa in or d i scomfor t t ha t are unlocal izable and 
therefore vague. 

Respect ing emotions i t has o n l y to be added tha t they , 
l i k e ideas, resu l t f r o m the co -o rd ina t i ng actions o f the 
ce rebrum and cerebel lum u p o n the medulla oblongata a n d 
s t ruc tures i t presides over. A s the plexuses i n these 
h ighes t nervous centres, b y e x c i t i n g i n d i s t inc t ways special 
sets o f plexuses i n the i n f e r i o r centres, ca l l up special sets 
o f idea l fee l ings and r e l a t i ons ; so, b y s imul taneous ly ex­
c i t i n g i n d i f fused ways the general sets o f plexuses t o w h i c h 
these special sets be long , they ca l l up i n vague f o r m s the 

accompany ing general sets o f idea l fee l ings and r e l a t i o n s — 
the emot ional b a c k g r o u n d appropr ia te t o the de f in i t e con­
cept ion . I n the language o f ou r i l l u s t r a t i o n , we m a y say 
tha t the super ior nervous centres i n p l a y i n g u p o n the i n ­
f e r io r ones, b r i n g ou t n o t o n l y specific chords a n d cadences 
o f feel ings , bu t , i n so d o i n g , arouse r e v e r b e r a t i n g echoes o f 
a l l k i n d r e d chords and cadences t h a t have been s t ruck 
d u r i n g an immeasurable p a s t — p r o d u c i n g a g rea t vo lume of 
inde f in i t e tones h a r m o n i z i n g w i t h the de f in i t e tones.* 

* Let me in passing remark that these views of the respective function! 
sf the nervous centres, make intelligible various physiological and patholo-
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§ 248. A few remarks are here called fo r respecting the 
tenets o f the phrenologis ts . I t scarcely needs saying that 
the concept ion above elaborated, i m p l y i n g the constant co­
opera t ion o f a l l t be l ead ing nervous centres i n every thought 
and emot ion , is qu i t e at variance w i t h the i r theory, as 
presented b y themselves. B u t i t may be necessary to point 
ou t t b a t I do no t hence in fe r the absolute u n t r u t h of their 
theory . 

T h a t the contemptuous an tagonism they have met w i t h 
f r o m b o t h psychologists and physiologis ts is i n great measure 
deserved, mus t be a d m i t t e d . They have p u t f o r t h the i r body 
o f doctr ines as i n i t s e l f a complete system o f Psychology— 
n a t u r a l l y r e p e l l i n g b y th i s absu rd i ty a l l students o f mental 
science. A t best, Ph reno logy can be b u t an appendix to 
Psycho logy proper ; and one o f comparat ive unimportance, 
sc ient i f ica l ly considered. T h a t those w h o have careful ly 
inves t iga ted the s t ruc ture and func t ions o f the nervous 
system, should have l o n g ago t u r n e d the i r backs on Phreno­
l o g y , is also no t to be wondered a t ; seeing h o w extremely 
loose tbe phrenologis ts are i n t h e i r methods o f observation 
and reasoning, and bow obs t ina te ly t hey ignore the adverse 
evidence f u r n i s h e d b y exper iment . 

Nevertheless, i t seems t o me t ha t most physiologists have 
not su f f i c i en t ly recognized the genera l t r u t h o f w h i c h Phreno-

gical phenomena. We see how it is possible for the cerebrum and cerebellum 
to be greatly injured, and indeed wholly shorn away, without destroying 
the power to perform the simpler acts of perception and co-ordination; just 
as i t is possible for the mechanical piano, after the removal of all its tune-
boards, to continue responsive to the hands of the musician. Again, the 
medulla being the seat of all feelings, whether aroused from without or from 
within, i t naturally happens that its undue excitement, in whatever way 
caused, produces through the vagus nerve like effects on the viscera—it 
naturally happens that sensations intensely painful or pleasurable, and 
emotions intensely painful or pleasurable, alike cause fainting, and that 
fainting may be caused even by intense intellectual action. Similarly, 
it becomes comprehensible why the medulla is so generally the seat oi 
chronic nervous disorders; whether the excess from which they arise h* 
fceniational, emotional, or intellectuaL 
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l o g y is an a d u m b r a t i o n . W h o e v e r c a l m l y considers the 
quest ion, cannot l o n g resis t t he c o n v i c t i o n t h a t d i f f e r e n t 
parts o f the ce reb rum mus t , in some way or other, subserve 
d i f fe ren t k i n d s o f m e n t a l a c t i o n . L o c a l i z a t i o n o f f n n c t i o n is 
the l aw o f a l l o rgan iza t ion w h a t e v e r ; a n d i t w o u l d be 
marvel lous were there here an excep t ion . I f i t be a d m i t t e d 
t h a t the cerebral hemispheres are t h e seats o f t ho h i g h e r 
psychical ac t iv i t i es ; i f i t be a d m i t t e d t h a t a m o n g these h i g h e r 
psychical act ivi t ies there are d i s t i n c t i o n s o f k i n d , w h i c h , 
t h o u g h not def in i te , are y e t p r a c t i c a l l y recognizable ; i t can­
n o t be denied, w i t h o u t g o i n g i n d i r ec t oppos i t i on to 
established phys io log ica l p r i n c i p l e s , t h a t these more or less 
d i s t inc t k inds o f psych ica l a c t i v i t y m u s t be ca r r i ed o n i n 
more or less d i s t inc t par ts o f the cerebra l hemispheres . T o 
question th is is to i gnore t h e t r u t h s o f ne rve -phys io logy as 
w e l l as those o f phys io logy i n genera l . I t is p r o v e d , expe r i ­
men ta l ly , t ha t every bund le o f nerve- f ibres a n d every g a n ­
g l i o n has a special d u t y ; and t h a t each p a r t o f every such 
bund le and every such g a n g l i o n has a d u t y s t i l l more special . 
Can i t be, t hen , t ha t i n the grea t hemisphe r i ca l g a n g l i a 
alone, th i s special izat ion o f d u t y does n o t h o l d ? T h a t 
there are no conspicuous divis ions here is t r u e ; b u t i t is also 
t r u e i n other cases where there are undeniab le differences o f 
func t ion—ins tance the spinal c h o r d , or one o f the grea t 
nerve-bundles . Ju s t as there are aggrega ted toge ther i n a 
sciatic nerve an immense n u m b e r o f fibres, each o f w h i c h 
has a pa r t i cu l a r office r e f e r r i n g t o some one p a r t o f the l e g , 
b u t a l l o f w h i c h have f o r t h e i r j o i n t d u t y the management o f 
the l eg as a w h o l e ; so, i n any one r e g i o n o f the ce reb rum, 
each fibre may be concluded to have some p a r t i c u l a r off ice 
w h i c h , i n common w i t h the p a r t i c u l a r offices o f m a n y n e i g h ­
b o u r i n g fibres, is m e r g e d i n some genera l office f u l f i l l e d b y 
t h a t r e g i o n o f the ce rebrum. A n y other hypothesis seems 
t o me , o n the face o f i t , un tenable . E i t h e r there is some 
a r rangemen t , some organ iza t ion , i n the ce rebrum, or there 
is none. I f there is no organ iza t ion , the cerebrum is a 
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chaotic mass o f f ibres , incapable o f p e r f o r m i n g any orderly 
ac t ion. I f there is some organiza t ion , i t mus t consist i n tbat 
same " p h y s i o l o g i c a l d i v i s i o n o f l a b o u r " i n w h i c h a l l or­
gan iza t ion consis ts ; and there is no d iv i s ion o f labour* 
phys io log ica l o r other, b u t w h a t involves the concentration 
o f special k i n d s o f a c t i v i t y i n special places. 

B u t t o coincide w i t h the doct r ine o f the phrenologists i n 
i t s mos t abstract shape, is b y no means to coincide w i t h their 
concrete embodiments o f i t . Indeed , the c r u d i t y o f the i r 
ph i losophy is such as may w e l l make men who to some ex­
t e n t agree w i t h t hem, r e f r a i n f r o m avowal o f the i r agree­
ment : more especially w h e n they are met b y so great an 
unwi l l ingness to l i s ten to any cr i t ic isms on the detailed scheme 
rashly p r o m u l g a t e d as finally set t led. 

A m o n g f u n d a m e n t a l object ions to the i r views, the f i r s t to 
be set d o w n is t ha t they are unwar r an t ed i n assuming precise 
demarkat ions o f the facul t ies . The on ly local izat ion w h i c h 
the necessities o f the case i m p l y , is one o f a comparat ively 
vague k i n d — o n e w h i c h does no t suppose specific l i m i t s , bu t 
an insensible shading-off . A n d th i s is j u s t the conclusion 

to w h i c h a l l the p reced ing inves t iga t ions p o i n t . F o r as we 
have seen t h a t every m e n t a l f a c u l t y , r i g h t l y understood, is 
an i n t e r n a l p lexus o f nervous connexions corresponding 
to some p lexus o f re la t ions a m o n g ex te rna l pheno­
mena t h a t are h a b i t u a l l y exper i enced ; a n d as the different 
plexuses o f ex t e rna l re la t ions , i n p r o p o r t i o n as they 
become compl ica ted , become less de f in i t e i n the i r dis­
t i nc t i ons , so t ha t w h e n we reach those ex t remely involved 
ones t o w h i c h the h ighe r facul t ies respond there arises a 
g rea t o v e r l a p p i n g a n d en tanglement o f d i f f e ren t plexuses; 
i t fo l lows t h a t the answer ing i n t e r n a l plexuses mus t be fused 
t o g e t h e r — i t mus t be as impossible to demarkate the in terna l 
nervous aggregat ions , as i t is t o demarkate the aggregations 
o f ex te rna l t h i n g s a n d actions. 

Moreover , I bel ieve the phrenologis t s t o be w r o n g i n as­
s u m i n g tha t there is s o m e t h i n g specific and unal terable i n 
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the natures o f the various facul t ies . Responding , as f acu l t i e s 
do, t o pa r t i cu la r assemblages o f phenomena h a b i t u a l l y sur­
r o u n d i n g any race o f organisms, they are on ly so f a r fixed 

and specific as these are fixed and specific. A permanen t 
a l t e ra t ion i n one o f these assemblages, w o u l d i n t ime establish 

a m o d i f i e d f ee l ing adapted to the m o d i f i e d assemblage. A 
habi t—say o f s i t t i n g i n a pa r t i cu la r place i n a pa r t i cu la r 
r o o m , end ing i n be ing uncomfor tab le elsewhere—is n o t h i n g 

b u t an inc ip ien t emot ion answer ing to t ha t g r o u p of outer 
r e l a t i ons ; and i f a l l the successors o f the person h a v i n g 
th i s hab i t were cons tant ly placed i n the same rela t ions , 
the inc ip ien t emot ion w o u l d become an established emot ion . 

So l i t t l e specific are the facult ies tha t no one o f t h e m is 
qui te o f the same qua l i ty i n d i f fe ren t persons. Each men ta l 
power is variable to as great an extent as each feature i s 

variable. 
Y e t fu r the r , the current impression o f phrenologis t s seems 

to be tha t the d i f fe ren t par ts o f the ce rebrum i n w h i c h they 
locate different facul t ies , are o f themselves competent to p r o ­
duce the manifestations i m p l i e d b y the names they bear. Tho 
por t ion o f b ra in m a r k e d " acquis i t iveness ," is supposed to be 
alone concerned i n p r o d u c i n g the desire o f possession. B u t 
i t is a corol lary f r o m f o r e g o i n g a rguments t h a t th i s desire 
includes a number o f m i n o r desires elsewhere loca ted . A s 
every more complex aggrega t ion o f psychica l states, is evolved 
b y the un ion o f simpler aggregat ions p rev ious ly established 
—results f r o m the co-ord ina t ion and consol idat ion o f these; i t 
fol lows tha t tha t w h i c h becomes more especial ly the seat of 
this more complex aggregat ion , or h i g h e r f ee l ing , is s i m p l y 
the centre of co-ordination b y w h i c h a l l the s imple r aggrega­
t ions are b rough t i n t o r e l a t ion . Hence , t h a t p a r t i c u l a r 
p o r t i o n o f the cerebrum i n w h i c h a pa r t i cu l a r f a c u l t y is said 
to be located, must be regarded as an agency b y w h i c h the 
various actions g o i n g on i n many other par ts o f the cere­

b r u m are combined i n a pa r t i cu la r w a y . T h e b r a i n , 
act ive t h roughou t , evolves under the c o - o r d i n a t i n g plexue 
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tha t is f o r the t i m e dominan t , an aggregate o f feelinga 
tha t is var ious i n qua l i t y accord ing to the proportions 
and ar rangements o f i t s components ; j u s t as out o f the 
same orchestra, w i t h i t s many ins t ruments go ing f rom 
m o m e n t to momen t , are d r a w n combinat ions o f sounds now 
grave, n o w gay, n o w m a r t i a l , n o w pathetic , according to the 
w a y i n w h i c h the actions o f i t s par ts are co-ordinated by the 
composer's score. 

Say ing n o t h i n g o f many mino r objections to the phreno­
l o g i c a l doc t r ine , we conclude t ha t however defensible may 
be the hypothesis o f a local izat ion o f facult ies, when pre­
sented under an abstract f o r m , i t is qui te indefensible under 
the f o r m g i v e n to i t b y phrenologis ts .* 

* In the first edition of The Principles of Psychology, the substance of 
this section was contained in Part IV.—forming the conclusion to the 
chapter on " The Feelings." 



C H A P T E R V I I . 

PSYCHICAL LAWS AS THUS INTERPRETED. 

§ 249. The final stage of the synthetic argument has at 
l eng th been reached. The task n o w before us is t o c o m ­
pare the deductions made i n f o r e g o i n g chapters f r o m a 
physical pr inciple , w i t h t he induc t ive ly -e s t ab l i shed laws o f 
mental action, and to see i f the t w o cor respond . 

I t was pointed out i n § 222 tha t the a priori l a w o f i n t e l ­
ligence w o u l d be f u l f i l l e d , a n d t h e g r o w t h o f i n t e l l i g e n c e 
w o u l d be explained, i f i t c o u l d be s h o w n " t h a t w h e n a 
wave o f molecular t r ans fo rma t ion passes t h r o u g h a nervous 
structure, there is w r o u g h t i n t h e s t r u c t u r e a m o d i f i c a t i o n 
such that , other th ings equal, a subsequent l i k e wave passes 
t h r o u g h th is s t ructure w i t h grea ter f a c i l i t y t h a n i t s prede­
cessor." I t was thereaf ter i n f e r r e d f r o m establ ished mecha­
n ica l pr inciples , tha t a s t r uc tu r a l change o f t h i s k i n d w i l l 
occur. A n d we have since occupied ourselves i n t r a c i n g u p 
nervous evolu t ion as an accumulated r e su l t o f such changes. 

A l l tha t remains is to observe w h e t h e r the facts o f d a i l y 
experience are s imi l a r l y i n t e r p r e t a b l e — w h e t h e r the h y p o ­
thesis is f u r t he r ve r i f i ed b y the agreement o f i t s corol lar ies 
w i t h the generalizations o f psychologis t s a n d w i t h p o p u ­
lar ly-recognized t ru ths . 

§ 250. The congruity between the established laws of 
association and the several i m p l i c a t i o n s o f t h e phys ica l 
p r i n c i p l e l a i d down, is conspicuous. 
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Exper ience con t inua l ly shows us that , other th ings equal, 
the connexion f o r m e d between t w o feel ings or ideas tbat 
occur together or i n succession, is s t rong when they are 
v i v i d and feeble w h e n they are f a i n t . Th i s t r u t h is dc-
ducible f r o m the hypothesis . I n p r o p o r t i o n to the s t rength 
o f the discharge passing t h r o u g h a l ine o f unsymmetr ica l ly 
placed molecules, w i l l be the amount o f force expended in 
b r i n g i n g t h e m towards symmet r i ca l a r r angemen t : so en­
a b l i n g t h e m to convey the n e x t discharge w i t h less resist­
ance. Whence i t fo l lows t ha t the more v i v i d the connected 
feel ings the more read i ly w i l l recurrence o f the one cause 
recurrence o f the o ther—the closer w i l l be the association 
between t h e m . 

I t is a p ropos i t ion equal ly f ami l i a r , t ha t r e p e t i t i o n o f the 
re l a t ion between t w o states o f consciousness, presentative 
or representat ive, s trengthens the i r un ion . The more f re ­
quen t ly t r a n s i t i o n f r o m the first t o the second occurs, 
the more coherent they become—tho more easily does 
the antecedent arouse the consequent. T h i s , too, is 
a coro l la ry f r o m our hypothesis . F o r the impl ica t ion 
o f the a rgumen t set f o r t h i n § 224 is , t ha t o f tbe molecular 
m o t i o n discharged a long a l i ne o f i somer ica l ly -changing 
molecules u n s y m m e t r i c a l l y a r ranged, p a r t is passed on 
b y each molecule to the nex t , w h i l e p a r t is absorbed i n 
b r i n g i n g i t towards symmet r i ca l re la t ions w i t h i t s neigh­
bours. Hence o f a subsequent l i k e discharge, more w i l l be 
passed on and less w i l l be absorbed i n th i s re -a r rangement : 
there w i l l be a d imin i shed resistance to the excitement of 
tbe one nervous state b y the o t h e r ; and the correlative feel­
ings w i l l become more coherent . 

A f u r t h e r fac t finds here, too , i ts exp lana t ion . I n the 
process o f connec t ing men ta l states, i t is observable tha t the 
earlier repet i t ions o f the r e l a t ion be tween t h e m have greater 
effects t han the la ter repe t i t ions . F o r some t i m e , recurrences 
o f a sequence go on appreciably inc reas ing the readiness 
w i t h w h i c h the antecedent excites the consequent ; b u t tho 



PSYCHICAL LAWS AS THUS INTERPRETED. 579 

increase gradua l ly becomes less a n d less appreciable . T h o 
say ing t ha t pract ice makes pe r f ec t i s b u t a p p r o x i m a t e l y 
t rue . The prof ic iency ga ined b y prac t ice (as we see p l a i n l y 
i n games o f s k i l l w h i c h f u r n i s h de f in i t e measures o f p r o f i ­
ciency) augments at first r a p i d l y , t h e n less r a p i d l y , a n d at 

l e n g t h scarcely at a l l : each i n d i v i d u a l reaches a l i m i t beyond 
w h i c h repet i t ions o f the nervous changes a n d concomi tan t 
successions o f feel ings b r i n g no sensible i m p r o v e m e n t . T h e 
physical cause is t h i s . W h e n a wave o f molecu la r m o t i o n 
passes t h r o u g h a l i ne o f molecules t h a t are g r e a t l y ou t o f 
symmetr ica l ar rangement , m u c h o f i t is absorbed i n t u r n i n g 
them t o w a r d symmet r i ca l a r r angemen t . A s t h e y approach 
nearer and nearer to s y m m e t r i c a l a r rangement , m o r e a n d 
more o f the wave passes on—less a n d less is t hus absorbed. 
B u t to say tha t each molecule offers a d i m i n i s h i n g resis t ­
ance to the t ransfer o f the wave , is t o say t h a t there is a 
d i m i n u t i o n o f the force w h i c h tends to b r i n g i t i n t o po la r r e ­
la t ions w i t h i t s ne ighbours . A n d since t h e molecule has 
i n e r t i a and is also res t ra ined b y the act ions o f s u r r o u n d i n g 
molecules, the force available f o r a l t e r i n g i t s p o s i t i o n bears 
a cont inual ly-decreas ing ra t io to the forces t h a t m a i n t a i n i t s 
p o s i t i o n ; u n t i l at l e n g t h the effect o f t h i s r e - a d j u s t i n g force 
becomes insensible. 

§ 251. The laws of more complex mental changes are 
s i m i l a r l y in te rp re tab le . I re fer t o the phenomena o f h a b i t , 
cons idered under those i n v o l v e d f o r m s i n w h i c h the 
emot ions p l a y a l ead ing pa r t . 

I t is a f a m i l i a r f ac t t h a t a course o f ac t ion , or a mode of 
l i f e , o r i g i n a l l y r epugnan t , usua l ly , i n course o f t i m e , gets 
less r e p u g n a n t — e v e n t u a l l y b e c o m i n g i n d i f f e r e n t o r even 
agreeable. Phys io log i ca l l y considered, a disagreeable course 
o f a c t i o n is one i n w h i c h c o m p o u n d fee l ings have to issue i n 
c o m p o u n d act ions , t h r o u g h complex nervous s t ruc tures t ha t 
o f f e r considerable resistance. T h e r e su l t i s t h a t an e x t r a 
q u a n t i t y o f f e e l i n g ( c o m m o n l y the fear o f p a i n tha t may 
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resul t , f r o m non-performance) has to be evoked Defore the 
actions can be exc i ted . B u t since the complex discharges 
t h r o u g h these complex channels render t h e m gradual ly more 
permeable, i t results t ha t the q u a n t i t y o f disagreeable repre­
sentat ion o f p a i n r equ i r ed to excite the actions, decreases; 
and at l e n g t h the pe rmeab i l i t y o f these channels may be­
come such tha t the spontaneous f l o w o f o rd ina ry feelings 
suffices—nay, these channels m a y become needfu l f o r tho duo 
discharge o f o r d i n a r y f e e l i n g s ; w h i c h otherwise discharge 
themselves i n the purposeless a c t i v i t y we ca l l restlessness. 

W h e r e the i n h e r i t e d o rgan iza t ion already affords channels 
f o r the easy discharge o f special feel ings i n special actions— 
tha t is , where there pre-exists an emot ion p r o m p t i n g a 
pa r t i cu l a r k i n d o f conduct , we see t ha t often-repeated 
passage o f such emot ion i n t o such conduct renders less and 
less res is t ib le i t s tendency thus to pass. The more f re­
q u e n t l y the impulse is y i e lded to , the more d i f f i c u l t becomes 
re s t r a in t o f i t ; u n t i l at l e n g t h the act i t excites f o l l o w s the 
feeblest sobc i ta t ion o f the impulse . T r u t h s o f th i s class, 
c o n t i n u a l l y i l l u s t r a t e d a m o n g the lower impulses and 
i l l u s t r a t e d as c lear ly , t h o u g h less f r e q u e n t l y , among the 
h i g h e r impulses , are corol lar ies f r o m the same general 
p r i n c i p l e . 

§ 252. From this general principle, too, may be derived 
an exp lana t ion o f ce r t a in l ead ing t r a i t s o f developed in t e l l i ­
gence, as d i s t i n g u i s h e d f r o m in te l l igence w h i c h is un­
developed. 

W e have seen h o w f r o m the process o f nervous evolut ion 
as phys ica l ly caused, i t f o l l o w s t h a t act ions become less 
au tomat ic as t h e y become more complex . W h e n bu t a 
s ingle a f fe ren t nerve runs to a s ingle g a n g l i o n , whence 
issues a so l i t a ry ef ferent nerve to a so l i t a ry muscle, there 
can be no d i s c r i m i n a t i o n and no v a r i e t y o f ac t ion . W h e n 
the re f lex a c t i o n becomes compound , r e spond ing to more 
numerous combined outer s t i m u l i b y more numerous com-
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b ined inner actions, tbe change is i n i t s e l f t owards d i s c r i m i ­
na t ion and var ie ty o f ac t ion , a n d opens the w a y to f u r t h e r 
changes i n the same d i r e c t i o n . F o r , as i nd i ca t ed i n § § 235, 
237, i n p r o p o r t i o n as r e f l ex act ions increase i n compl ica ­
t i on , there arise more numerous hes i ta t ions , b o t b o f the k i n d 
that habi tua l ly precede eacb establ ished r e f l e x ac t ion , a n d 
o f the k i n d tha t accompany tbe p a r t i a l l y - f o r m e d r e f l ex 
actions. S imi la r ly , as we ascend t o in te l l igences i n w h i c h 
h igh ly - invo lved impressions i n i t i a t e h i g h l y - i n v o l v e d k i n d s o f 
conduct, the automatic a n d i n s t i n c t i v e ad jus tmen t s bear a 
continually-decreasing r a t io to the mass o f a d j u s t m e n t s — 

thei'e is an increasing p r o p o r t i o n o f act ions t h a t t ake place 
w i t h deliberation and consciousness, as w e l l as an increase 

i n the amount o f de l ibe ra t ion a n d degree o f conscious­
ness. W h a t is the i m p l i c a t i o n o f t h i s l a w as a p p l y ­
i n g to d i f ferent grades o f m e n ? I t is t h a t those h a v i n g 
well-developed nervous systems w i l l d i sp l ay a r e l a t i v e l y -
marked premedi ta t ion—an h a b i t u a l r ep resen ta t ion o f m o r e 
various possibil i t ies o f cause, and conduc t , a n d consequence 
•—a greater tendency to suspense o f j u d g m e n t s a n d an easier 
modi f i ca t ion o f j udgmen t s tha t have been f o r m e d . Those 
hav ing nervous systems less developed, w i t h f e w e r a n d 

s impler sets o f connexions a m o n g t h e i r plexuses, w i l l 
show less o f hes i t a t i on—wi l l be prone t o p r e m a t u r e conc lu ­
sions tha t are d i f f i c u l t to change. Unl ikenesses o f t h i s 
k i n d appear when we contrast t he l a r g e r b r a i n e d races 
w i t h the smaller b ra ined races—when f r o m t h e compara­
t ive ly - jud ic i a l in te l l ec t o f the c i v i l i z e d m a n we pass t o 
the in te l lec t o f the u n c i v i l i z e d m a n , sudden i n i t s i n f e r ­

ences, incapable o f ba lanc ing evidence, a n d a d h e r i n g o b s t i ­
nate ly to first impressions. A n d we m a y observe a di f ference 
s imi lar i n k i n d b u t smal ler i n degree be tween the modes o f 
though t o f men and w o m e n ; f o r w o m e n are the more q u i c k 
to d raw conclusions, a n d r e t a i n more pe r t i nac ious ly the 

oeliefs once f o r m e d . 
O f k i n d r e d m e a n i n g is the d i f ference be tween the c u l -



582 PHYSICAL SYNTHESIS. 

t u r e d and the u n c u l t u r e d o f the same race and of tho 
same sex. The educat ion o f the i n d i v i d u a l (usiug the 
w o r d educat ion i n i t s p roper sense) is b u t a car ry ing 
f u r t h e r o f tha t process b y w h i c h in te l l igence i n general 
has been evolved. I t consists i n e x t e n d i n g and m a k i n g 
be t t e r the correspondence o f inner re la t ions to outer rela­
t i ons—tha t is, i n o r g a n i z i n g the combinat ions o f ideas in to 
agreement w i t h the combinat ions o f phenomena. A n d its phy­
sical concomitant mus t be the f o r m a t i o n i n the ind iv idua l of 
more m u l t i t u d i n o u s and more i n v o l v e d connexions o f plexuses-
The b r a i n o f the uncu l t i va t ed m a n as compared to tha t of the 
cu l t i va t ed man , mus t be one i n w h i c h tbe routes taken by 
nervous discharges are less numerous, less involved , less 
var ied i n the resistances they of fe r—one, therefore , i n which 
the number o f ideas tha t can f o l l o w a g i v e n antecedent is 
smaller, and the degrees o f s t r eng th w i t h w h i c h they can 
present themselves are fewer—one, therefore , i n w h i c h the 
possibil i t ies o f t h o u g h t are more l i m i t e d , and the balancing 
between a l te rnat ive conclusions less easy. Th i s is the reason 
tha t i g n o r a n t people generalize has t i ly , and adhere obsti­
na te ly to the erroneous conclusions based on t he i r scanty 
exper iences; w h i l e the h i g h l y - i n s t r u c t e d m a n is able to 
keep his j u d g m e n t undec ided—wai ts f o r more evidence, 
contemplates other possible inferences t han the one he is 
i nc l i ned to d raw, and is ready to abandon or qua l i fy his 
conv ic t ion w h e n he discovers facts a t variance w i t h i t . 

W i t h o u t g o i n g f u r t h e r i n t o de ta i l , i t w i l l be obvious that 
these, and other t r a i t s o f p rogress ing in te l l igence , harmonize 
w i t h the p r i n c i p l e t h a t l ines o f nervous communica t ion are 
f o r m e d b y the passage o f waves o f molecular mot ion , and 
become the more permeable the more f r e q u e n t l y such wave3 
are repeated. 

§ 253. M e n t a l e v o l u t i o n i n i t s h i g h e r stages shows us a 
f u r t h e r pecu l i a r i t y w h i c h has the same genera l nature and 
admits o f the same genera l i n t e r p r e t a t i o n . I refer to that 
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Drought out b y c o m p a r i n g the emot ional characters o f i n f e ­

r i o r and superior minds . 
W e have seen t h a t b e g i n n i n g w i t h s imple feel ings , r i s i n g 

to clusters o f feel ings , a f te rwards to clusters o f these clusters, 

and so o n to aggregates more massive and more heteroge­
neous, the nervous s tructures w h i c h are t he i r seats advance 
i n compl ica t ion b y the super-posing o f new plexuses whereby 
p re - ex i s t i ng plexuses have t he i r act ions co-ord ina ted . T h e 
i m p l i c a t i o n is tha t the earlier a n d s imple r fee l ings , b e i n g 
the more d i rec t ly in te rmedia te be tween special com­
binat ions o f external s t i m u l i and special combina t ions o f 

adapted actions, are the more independen t o f one another 
and the more l iable to act separa te ly ; w h i l e as fast as there 
are evolved those later feel ings i n t o w h i c h the s imple r ones 
enter as components, there is a decreased tendency f o r the 
simpler ones to act separately. I n other words , the deve­
lopment o f the h ighes t plexuses is the deve lopment o f ap­
pliances b y w h i c h s impler plexuses o f d i f f e r e n t k i n d s are 
s imultaneously exci ted, and the d i f f e r e n t modes o f ac t ion 
w h i c h they p r o m p t , s imultaneously made nascent. I t results , 
then , t ha t a long w i t b advancing evo lu t ion o f the fee l ings there 
w i l l go a d i m i n u t i o n o f f i t fulness and u n c e r t a i n t y o f conduct . 
A n emot iona l na ture not w e l l developed w i l l be r e l a t ive ly 
impu l s ive—the l i a b i l i t y w i l l be f o r each passion to d isp lay 
i t s e l f q u i c k l y and s t rongly , w i t h o u t check f r o m the rest , a n d 
to exhaust i t se l f ve ry soon. W h i l e , a long w i t h h i g h emo­
t i o n a l development there w i l l be l i t t l e l i a b i l i t y t o sudden 
outburs ts o f f ee l i ng—the simultaneous rise o f one or more 
counter-feel ings proper to the circumstances, w i l l i n mos t 
cases r e t a r d or qua l i fy the mani fes ta t ions ; b u t the conduc t 
eventua l ly decided on, p r o m p t e d b y a greater n u m b e r of 
fee l ings severally less exci ted, w i l l be more persis tent . He re , 
as before , the contrast be tween the h i g h e r and the lower 
races o f m e n furnishes an i l l u s t r a t i o n ; and here, too, as 

before, a f u r t h e r b u t less m a r k e d i l l u s t r a t i o n is f u rn i shed 
b y the contras t between men and women . 
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Indeed , under th i s , as unde r other aspects, menta l evolu­
t i o n , b o t h in t e l l ec tua l a n d emot iona l , may be measured by tbe 
degree o f remoteness f r o m p r i m i t i v e re f lex ac t ion . Tbe fo rm­
a t i on o f sudden, i r revers ib le conclusions on the slenderest 
evidence, is less d is tant f r o m re f l ex ac t ion t h a n is the f o r m ­
a t i on o f deliberate and modi f iab le conclusions af ter much 
evidence has been col lected. A n d , s imi l a r ly , tho quick 
passage o f s imple emotions i n t o the pa r t i cu la r k inds of 
conduct they p r o m p t , is less d is tant f r o m re f l ex act ion tban 
i3 the compara t ive ly -hes i t a t ing passage o f compound emo­
t ions i n t o k i n d s o f conduct de termined b y the j o i n t instiga* 
t i on o f the i r components . 



C H A P T E R V I I I . 

EVIDENCE FROM NORMAL VARIATIONS. 

§ 254. Thus far the evolution of nervous structures, and 
of the i r funct ions , has been considered w i t h o u t reference 

to the va ry ing phys io log ica l cond i t ions t h a t a f fec t the p r o ­
cess f r o m moment t o momen t , as w e l l as f r o m gene ra t i on to 
generation. W e have spoken as t h o u g h the p h y s i c a l ac t ions 
b y w h i c h nervous channels are opened a n d made m o r e pe r ­
meable, equally w i t h those b y w h i c h the discharges a l o n g 
established channels produce t he i r respect ive effects , are 
actions always al ike i n k i n d and degree i f t he s t i m u l i a n d 
the s t ructures are a l ike i n k i n d and degree. B u t t h i s is n o t 
the case. Here we must take note o f several c i rcumstances , 
general and local, w h i c h m o d i f y the in f luence o f the same 
outer agent on the same inner p a r t ; a n d observe the co r ­

respondence between the var ia t ions o f phys i ca l ef fec t a n d 
the accompanying variat ions o f p sych ica l e f fec t . 

The bet ter to f o l l o w i n t h o u g h t the p r o d u c t i o n o f these 
variations, l e t us carry f u r t h e r a compar i son be fo re made . 

W h e n descr ibing h o w discharges o f molecu la r m o t i o n g o 
along lines of least resistance, a n d b y r e c u r r i n g r ende r t h e m 
lines o f less resistance, i t was p o i n t e d ou t t h a t i n t h i s respect 
there is an analogy be tween the flow o f molecu la r m o t i o n a n d 
the flow of a l i q u i d ; f o r a s t ream, i n p r o p o r t i o n as i t is s t r o n g 
and cont inued, cuts f o r i t s e l f a la rge a n d de f in i t e channel 

( § 224) . T h a t the t rans fe r o f molecular m o t i o n m a y be 
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p roper ly thus paralleled, we see i n the case o f those forms 
of molecular m o t i o n k n o w n as heat and e lec t r i c i ty ; the con­
duc t ion o f which, t h r o u g h sol id bodies, is compared to a flow 
tha t takes place more easily t h r o u g h some substances than 
t h r o u g h others, and w h i c h , i n bodies h a v i n g polarized mole­
cules, passes w i t h less resistance i n some directions than i n 
others.* Reve r t i ng , then , to the common hypo­
thesis o f a nervous " fluid" w h i c h moves i n nerve-" cur­
rents "—admitting tha t t h o u g h the molecular m o t i o n which 
w o r k s nervous effects is no t a fluid, and i t s t ransfer not a 
cur ren t , they may be convenient ly dealt w i t h as t h o u g h they 
were ; le t us consider wha t variat ions o f special results w i l l 
arise f r o m inc iden ta l variat ions i n the genesis and escape of 
the nervous fluid. L e t us consider the nervous system as 
an immensely invo lved set o f channels, some wide and allow­
i n g an easy flow, some nar row and l i t t l e permeable—some 
communica t ing w i t h one another b y large openings and 
others b y openings t h r o u g h w h i c h n o t h i n g passes except 
under h i g h pressure ; b u t a l l o f t h e m more or less permeable 
and more or less connected. L e t us suppose the aggregate 
o f channels so const i tu ted , to have m u l t i t u d i n o u s places 
t h r o u g h w h i c h i t s contents escape and mu l t i t ud inous places 
t h r o u g h w h i c h there come gushes tha t increase i t s contents; 
and tha t these places o f sub t rac t ion and add i t ion are opened 
i n various local i t ies , i n var ious numbers , and i n various de­
grees—sometimes the subtract ions b e i n g i n excess and 
sometimes the addi t ions . L e t us hence in fe r a considerable 
v a r i a b i l i t y o f pressure i n the fluid f i l l i n g these r a m i f y i n g 
channels—some excessive o u t f l o w h a v i n g n o w greatly re­
duced i ts pressure, and the large in f lows h a v i n g now raised 
its pressure above the usual he igh t . A n d las t ly , le t us draw 
the necessary coro l la ry t ha t at one t i m e i t s e b b i n g streams 
pass on ly a long the f u l l y open a n d the more permeable 
channels ; w h i l e at a t ime o f h i g h t ide i t s streams f i n d then 

See Prof. Tyndall's Heat as a Mode of Motion, Chapter VIL 



EVIDENCE PROM NORMAL VARIATIONS. 587 

ways i n t o less permeable channels, and, a ided b y loca l d is­
turbances , escape even t h r o u g h the least permeable channels . 

T h u s s y m b o l i z i n g the phys ica l act ions to w h i c h the 
nervous sys tem as a whole is exposed, l e t us ask h o w i t s 
f u n c t i o n s w i l l be affected b y changes o f phys io log ica l con­
d i t i ons ; and h o w the accompany ing subjec t ive states w i l l 

be m o d i f i e d . 

§ 255. Take first the general variations which are seen 
o n c o n t r a s t i n g ce r t a in men ta l t r a i t s o f y o u t h a n d age. 

W h i l e waste and repa i r are r a p i d , the r a m i f y i n g set o f 
channels f o r m i n g the nervous system, receives such a l a rge 
a n d pe rpe tua l i n f l u x a t m u l t i t u d i n o u s po in t s , t h a t i t 
remains w e l l filled n o t w i t h s t a n d i n g the la rge e f f l u x con­
t i n u o u s l y g o i n g on at m u l t i t u d i n o u s po in t s . T h e i n g o i n g 
waves o f molecular m o t i o n caused b y pe r iphe ra l impres ­
sions, l ibe ra te f r o m m o m e n t to m o m e n t , i n the sensory 
centres, l a rger waves, or, as we m a y here ca l l t h e m , q u i c k 
gushes o f the " nervous fluid;" a n d f r o m the massive 
plexuses o f the h i g h e r centres, aroused by combina t ions o f 
dis turbances thus a r i s i n g , there are added to the contents o f 
the nervous system s t i l l more p o w e r f u l a n d cont inuous 
gushes. C o n s i d e r i n g first t he phys io log ica l resul ts , 
we see t ha t the channels o f the au tomat ic nervous sys tem are 
filled to o v e r f l o w i n g . T h e hear t pulsates p o w e r f u l l y ; t he 
a l i m e n t a r y canal w o r k s v i g o r o u s l y ; the l u n g s are w e l l 
i n f l a t e d ; a n d every g l andu la r o rgan receives t ha t cont inuous 
discharge w h i c h keeps u p the pecul ia r molecular changes 
c a r r i e d o n i n i t . M e a n w h i l e the v o l u n t a r y muscles, receiv­
i n g t h e i r share o f th i s abundant e f f l ux , are a l l i n states o f 
p a r t i a l tens ion, so p r o d u c i n g a t t i tudes charac ter i s t ic of 
v i g o u r ; a n d t hey are several ly ready to cont rac t w i t h 
g rea t fo rce , and to keep u p t h e i r cont rac t ions f o r l o n g 
per iods . A m o n g accompany ing psychica l resul ts , 
we see t h a t the fee l ings o f b o t h orders are v i v i d : the 
sensations are d i s t i n c t and the emotions l i v e l y . W e see 

26 
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also—and th is i t is w h i c h more especially concerns us hero 
—tha t the establishment o f relat ions between feelings is 
easy, and t b a t the relat ions when established are relatively 
permanent . A l o n g whatever l ines o f nervous- communica­
t i o n are opened, discharges pass t ha t are s t rong because the 
pressure is g r e a t ; whence results a great amount of mole­
cular re-arrangement a long each l ine t aken b y a discbarge. 
A subsequent l i k e discharge passes w i t h comparative 
f a c i l i t y j m a k i n g the antecedent state easily produce the 
consequent state—the terms o f the re la t ion are rendered 
coherent—the memory o f i t is good. 

The converse connexion o f phenomena i n advanced l i fe , 
b r ings out more clearly, b y contrast, the law we are contem­
p l a t i n g . I n common w i t h the body at large, the nervous 
system is suppl ied w i t h poorer b lood c i rcula ted more 
s l o w l y ; and hence when wasted i t is less r ap id ly repaired. 
I t s channels, therefore, receive f r o m moment to moment 
feebler gushes o f nervous fluid; the general pressure is 
d imin i shed ; and a l l the various ove r f l owing gushes become 
less. The phys io logica l results are tha t the 
actions o f the viscera go on mo-re s lowly . D iges t ion i f not 
pos i t ive ly d i f f i c u l t is a sensible t a x ; and the propuls ion of 
b lood to the surface is no longer active enough to contend 
w i t h any grea t loss o f heat. T h r o u g h o u t the muscular 
system, too, the f a i l i n g nervous discharge is seen; alike i n 
the chronic re laxa t ion of a t t i t ude and i n the qu ick fo l lowing 
of f a t i g u e u p o n exer t ion . Psychical ly , th is state is 
one i n w h i c h the feelings aroused are less v i v i d and the re­
lat ions f o r m e d between t h e m less coherent. F o r reading a 
s t rong l i g h t is requi red , taste and smel l become less keen, 
bea r ing grows d u l l , and there is apa thy i n presence o f cir­
cumstances w h i c h y i e l d s t rong pleasurable emotions to the 
y o u n g . A t the same t ime the comparat ive wan t o f cohesion 
between impressions is shown i n the i n a b i l i t y to recollect 
the names o f persons, the t imes o f occurrences, & c . A n d i f 
we trace out the successive stages o f f a i l i n g memory , we see 
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tha t they f o l l o w the order in fe rab le f r o m the hypo thes i s . 
Ear l ies t among the re la ted impressions w h i c h no l o n g e r so 
cohere tha t one recalls another , are those made b y da i ly 
t r iv ia l i t ies—those represented i n the nervous sys tem b y 
lines t h r o u g h w h i c h feeble discharges have b u t once passed. 
In t e re s t ing statements t h a t are read, a n d pass ing events o f 
considerable impor tance , p resen t ly cease t o be r e c a l l a b l e ; 
t h o u g h l i k e statements a n d events w h i c h date back to ear ly 
l i fe are s t i l l recal lable : the reason b e i n g t h a t the channels 
o f nervous communica t ion l o n g ago made b y the s t r o n g 
gushes answering to the v i v i d fee l ings o f y o u t h , r e m a i n 
more permeable t h a n those l a t e ly made b y the feebler 
gushes answering to the f a i n t e r fee l ings o f age. Pass ing 
over many gradations, we come to incoherences o f t h o u g h t 
i n w h i c h the place now i n h a b i t e d is c o n f o u n d e d w i t h 
places inhabi ted l o n g ago, a n d the business o f m i d d l e 
l i fe is re fer red to as t h o u g h t ransac ted yes t e rday—inco ­
herences i m p l y i n g tha t compara t ive ly permeable channels are 
now so fa r deserted tha t the discharges a l o n g t h e m do n o t 
arouse tbe elements o f these f a m i l i a r ideas i n t h e i r p rope r 
relations. A n d eventual ly we reach the ex t reme state, 
s imi la r ly explicable, i n w h i c h even members o f the f a m i l y , 
who have been companions t h r o u g h l i f e , cease t o be r e ­
cognized. 

§ 256. Let us consider next certain general psychical 
variat ions tha t accompany differences o f b o d i l y c o n s t i t u t i o n . 
Some o f these, o f the same natures as the f o r e g o i n g , we 
w i l l glance at before passing to some o f another na tu re . 

I n consequence o f specialities o f inhe r i t ance , speciali t ies 
o f education, and specialities o f mode o f l i f e , h i g h m e n t a l 
manifestat ions o f certain k i n d s m a y go a long w i t h weakness o f 
body. B u t classing such cases as a b n o r m a l devia t ions f r o m 
tha t cons t i tu t iona l balance w h i c h is n e e d f u l f o r s u r v i v a l 
t h r o u g h f u t u r e genera t ions ; a n d l i m i t i n g our a t t e n t i o n to 
cases where no monst ros i ty has been p r o d u c e d b y undue 
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f o r c i n g o f the i n d i v i d u a l or his ancestors ; we shall , I t h i n k , 
t race a connexion be tween abound ing phys ica l v i g o u r and 
power o f t n i n k i n g and fee l ing , as w e l l as between sluggish­
ness o f cons t i t u t i on and comparat ive inertness, inte l lectual 
and emot iona l . O n the one hand we have a type 
o f m a n o v e r f l o w i n g w i t h muscular energy t ha t gives supe­
r i o r i t y i n sports, games, and feats o f s t r e n g t h ; who is 
keen ly al ive to a l l orders o f g ra t i f i ca t ions , sensational and 
e m o t i o n a l ; w h o acquires knowledge easily, and retains i t 
t enac ious ly ; and w h o , af ter l e av ing the academic l i fe 
t h r o u g h o u t w h i c h he was m a r k e d b y these u n i t e d t rai ts , 
gains d i s t i n c t i o n p a r t l y because o f his men ta l a c t i v i t y (not 
necessarily o f a h i g h o rder ) , and p a r t l y because o f the 
s t r e n g t h o f cons t i t u t ion w h i c h enables h i m to bear intense 
and p ro longed appl ica t ion . On tbe other hand we 
have a type o f m a n whose bod i ly func t ions are s l o w ; who 
f r o m boyhood upwards cares l i t t l e f o r active exercises; 
who even i n y o u t h is i n d i f f e r e n t t o pleasures w h i c h others 
en joy g r e a t l y ; w h o a l l a long finds l e a r n i n g l abor ious ; and 
w h o , i n a f t e r l i f e , lapses i n t o apathetic idleness. 

These contrasts be tween m e n whose nervous systems 
w o r k under h i g h pressure a n d under l o w pressure re­
spectively, I d raw less f o r the purpose o f showing their 
analogy to the contrasts be tween tbe y o u n g and the old, 
than f o r the purpose o f d r a w i n g a t t e n t i o n to accompanying 
contrasts o f anotber k i n d . W e have seen t ha t when the 
pressure t h r o u g h o u t the nervous system is h i g h , so that any 
dis turbance w h i c h fac i l i ta tes escape a long cer ta in channels 
is f o l l o w e d b y a s t r o n g gush a l o n g those channels, even 
t h o u g h they are n o t ve ry pe rmeab le ; there is an easy 
r e v i v a l o f o l d connexions o f ideas a n d a f o r m a t i o n of 
new connexions t ha t are v e r y coherent . B u t there is 
m u c h more t h a n th i s . I n t e r w o v e n as the h ighe r nervous 
plexuses are i n such i n t r i c a t e ways , i n correspondence 
w i t h the i n t r i ca t e i n t e r w e a v i n g o f phenomena, i t neces­
sari ly happens t b a t a wave o f nervous fluid le t i n t o one of 
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them, t h o u g h i t escapes mos t l a r g e l y a l o n g c e r t a i n mos t 
permeable channels, escapes i n p a r t a l o n g o the r channels 
tha t are less permeable. T h e s t ronger the wave the g rea te r 
the number o f these supplementa ry d i scharges ; a n d t h e 
f u r t h e r do a l l the discharges, l a rge r a n d smal ler , m a k e 
themselves f e l t — r u s h i n g ou t i n t o more m u l t i t u d i n o u s a n d 
remote ramif icat ions o f the plexuses t h e y enter . A n s w e r ­

i n g to th is phys ica l resul t the psych ica l r esu l t is t he p r o ­
duc t ion o f ideas tha t are more numerous , a n d more d i s t i n c t , 

and more discursive. The area o f consciousness s i m u l ­
taneously widens and b r igh tens as the pressure o f the 
nervous fluid increases; so t ha t w h i l e i t s near a n d c e n t r a l 
elements become clearer, elements more d i s t a n t f r o m the 

centre come in to v i ew . B e t w e e n the t w o types 
o f cons t i tu t ion above described, we see such m e n t a l d i f f e r ­
ences as are hence to be i n f e r r ed . The m a n whose nervous 
system works under h i g h pressure shows us an abundance 
o f ideas. H e has always someth ing t o s a y ; a n d i n s t a n t l y 
finds words fit f o r the occasion. A l l the p r o x i m a t e bea r ings o f 
a s i tuat ion or an event q u i c k l y occur t o h i m ; a n d ou t o f the 
several courses w h i c h almost s imul taneous ly suggest t h e m ­
selves, he takes the appropr ia te one. H e thus shows 
wha t we cal l "presence o f m i n d ; " a n d h a b i t u a l l y t r u s t i n g 
w i t h success to the f e r t i l i t y o f h is resources, he has courage 
i n f ac ing di f f icul t ies . I n t h e m a n whose nervous 

system w o r k s at low pressure, t h o u g h t s come s l o w l y i n s ing le 
file instead o f r ap id ly i n a c o l u m n f o r m e d o f m a n y a lmos t 
abreast. The various possible causes a n d consequences o f 
each act dawn upon h i m g r a d u a l l y one b y one, a n d some 
o f t h e m not at a l l ; so tha t t h e occasion has passed before 
he has had t ime to adjus t h i m s e l f t o i t . F i n d i n g t h a t he is 
consequently unable to cope w i t h m e n w h o have " t h e i r 
wi t s about t h e m , " he leaves t h e c r o w d e d tho roughfa re s o f 
l i f e and takes to i ts quie t byeways . 

§ 257. That general physical causes entail such general 
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psychical differences, we see n o t on ly on cont ras t ing the 
minds o f the y o u n g a n d o l d as w e l l as those o f the con­
s t i t u t i o n a l l y vivacious a n d the cons t i tu t iona l ly s luggish, 
b u t also on con t ras t ing the exal ted and depressed const i tu­
t i ona l states o f the same i n d i v i d u a l . 

M o s t persons have h a d experience o f a general prostra­
t i o n d u r i n g w h i c h pleasures are accepted apathetically, 
w h i l e t h i n k i n g is a f a t igue and the e f fo r t to recollect u n ­
f ami l i a r t h ings r e p u g n a n t ; and a long w i t h th is diminished 
cohesion o f ideas there is a d imin i shed number o f them—• 
instead o f c o m i n g i n a cont inuous c r o w d they come as a 
t r a i n o f s t ragglers . Conversely, there is an ex­
cept ional i n v i g o r a t i o n , o f t e n traceable to some favourable 
combina t ion o f condi t ions , phys ica l and social (as an excur­
sion a long w i t h i n t i m a t e f r iends) i n w h i c h the men ta l mani ­
festations are unusual ly v i v i d and abundant . E v e r y t h o u g h t 
is clearly and q u i c k l y seized; apt expressions come to the 
m o u t h w i t h o u t h e s i t a t i o n ; i l lus t ra t ions are ready o n the 
i n s t a n t ; l o n g - f o r g o t t e n anecdotes r e c u r ; and ou t o f the 
f l ood o f ideas, n o w so b road a n d s w i f t , there are readily 
f o r m e d those complex combinat ions o f l ikeness and d i f fe r ­
ence w h i c h cons t i tu te w i t , even b y those w h o ord inar i ly 

are n o t w i t t y . 
Clear ly these opposite deviat ions f r o m the mean state, 

are, l i k e the others, i n t e rp re t ab l e as caused b y re la t ively 
l o w pressure, and r e l a t i ve ly h i g h pressure, t h r o u g h o u t the 
nervous system. 

§ 258. One other variation of constitutional state, occur­
r i n g da i ly , presents us w i t h a series o f s imi l a r effects 
s i m i l a r l y p roduced . 

The d i m i n u t i o n o f nervous e f f l u x w h i c h , r each ing a certain 
point , shows i t s e l f i n an inc reas ing quie tude , l aps ing in to 
sleep, is accompanied b y a descending series o f psychical 
act ivi t ies c o n f o r m i n g t o the genera l p r i n c i p l e set f o r t h . 
W h e n drowsiness begins , there is f i r s t a f a i l u r e o f the 
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feebler a n d more complex connexions o f ideas, as w e l l as 
a decreased q u a n t i t y o f ideas. T h o u g h t leaves i t s r emote r 
a n d less-beaten t r acks , and confines i t s excursions t o tbe 
more f a m i l i a r t racks—common-place remarks and allusions 
t ake tbe place o f w i t a n d specula t ion . Gradua l ly becoming 
l i m i t e d to a s t i l l na r rower range, consciousness is by-and-bye 
made up o f l i t t l e else t b a n those almost au tomat ic i n t e rp re ­
ta t ions o f the impressions received f r o m t h i n g s a round 
w h i c h const i tu te recogni t ions o f t h e m . A n d at l e n g t h w h e n 
the c i r cu la t ion has f a l l en to the requis i te degree, and l o w 
t ide o f the nervous e f f l ux has been reached, even the place 
and the persons are no longer k n o w n . 

T h e dreams tha t occur d u r i n g the ensuing sleep present 
t r a i t s o f l i k e mean ing . F o r sleep-consciousness, w h i l e 
d i f f e r i n g f r o m w a k i n g consciousness m a i n l y i n b e i n g inde ­
pendent of, a n d uncorrec ted b y , impressions received 
t h r o u g h the senses, d i f fers also as the consciousness o f the 
o ld does f r o m tha t o f the y o u n g , or t h a t o f the i n e r t f r o m 
tba t o f the vivacious. I t s elements are less coherent a n d 
less abundant . A n o rd ina ry dream is so f a i n t t h a t i t is n o t 
recallable unless t h o u g h t o f j u s t a f t e r w a k i n g ; and t h e n 
o n l y a f ew o f i t s c los ing scenes are recal lable . E v e n these 
are no t coherent over any considerable space; b u t t h r o u g h 
some accidental associations each new act or occurrence leads 
o f f i n t o qui te another series o f acts and occurrences—there 
is a perpetual wander ing away f r o m w h a t was j u s t before 
t h o u g h t or in tended. M e a n w h i l e , t he n a r r o w i n g o f the area 
of consciousness is shown i n the absence o f those m u l t i ­
tudinous col la te ra l t hough t s w h i c h the successive scenes are 
f i t t e d to arouse, and i n the consequent acceptance o f these 
scenes w i t h o u t any sense o f t h e i r ab su rd i t y . To dream of 
flying and not to suspect any i l l u s i o n , imp l i e s t ha t t h o u g h t 
is l i m i t e d to a na r row t r a i n o f s imple ideas ; a n d t ha t there 

are n o t aroused any remembrances o f those antagonis t ic 
experiences and o f those genera l conceptions f r a m e d on 
t h e m , w h i c h are i m p l i e d b y scept ic i sm and disbel ief . 
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A ve r i f i ca t ion meets ns w h e n we compare the dreams ac­
company ing qu ie t c i r c u l a t i o n o f the b lood , w i t h tho dreams 
accompanying exc i t ed c i r cu la t ion—ei the r t h r o u g h the 
system as a whole or t h r o u g h the b r a i n on ly . F o r under 
condi t ions i m p l y i n g a h ighe r rate o f molecular change, and 
consequently o f nervous discharge, t h a n is usual du r ing 
sleep, the dreams become b o t h more v i v i d and more 
r a t iona l . M a n y acts are p e r f o r m e d i n succession w i t h a 
v i ew to some desired e n d ; and the earlier members o f tho 
series do no t w h o l l y disappear f r o m consciousness as tbe 
la ter arise. A t the same t i m e the t h ings done, the moans 
used, the d i f f i cu l t i e s overcome, are less incongruous w i t h 
w a k i n g experience ; because o f the greater excursiveness of 
t h o u g h t , and the consequent accompaniment o f c r i t i c i sm on 
tbe m a i n cu r ren t o f ideas. 

§ 259. Another class of facts offer a kindred problem 
w h i c h admits o f a k i n d r e d so lu t ion . I refer to the psychical 
var ia t ions t h a t accompany var ia t ions n o t i n the state of 
the o rgan i sm as a whole b u t i n the states o f i t s d i f ferent 
par ts . 

G iven a nervous system i n any cons t i tu t iona l condi t ion , 
w h a t w i l l happen to the rest i f one p o r t i o n o f i t is great ly 
exc i t ed ? Suppos ing la rge demands to be made on the 
genera l supp ly o f nervous fluid b y a p o w e r f u l discharge i n 
one d i r ec t ion , w h a t w i l l be the effects o n discharges i n other 
d i rec t ions ? The quest ion is n o t b y any means s i m p l e ; fo r 
o r d i n a r i l y a nervous ac t ion is accompanied b y an inv igora ted 
pulse and a ra ised resp i ra t ion , whence i t results t ha t be ing 
be t te r supp l ied w i t h ma te i i a l s , the nervous system generates 
more nervous fluid. U p to a ce r ta in p o i n t , therefore, the 
e f f l ux i n the per formance o f some one k i n d o f f u n c t i o n , has 
tbe effect o f increas ing ins tead o f d i m i n i s h i n g the general 
e f f l ux . T h i s is especially the case w i t h those modes of 
nervous expend i tu re w h i c h b r i n g w i t h t h e m increased ex­
ci tements o f the sensations and emotions . Nevertheless. 
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there is reason to suspect t ha t some effects such as the 

hypothesis impl ies are p roduced . 
W h e n muscular e f fo r t is suddenly pushed to excess, say 

b y r u n n i n g a l o n g way at f u l l speed or b y c l i m b i n g a m o u n ­

t a i n t i l l f o rced to desist b y w a n t o f brea th , the power o f 
t h i n k i n g is appreciably d imin i shed . T h o u g h i t remains 
easy to un i t e ideas i n s imple combinat ions , i t becomes 

d i f f i c u l t to un i t e t h e m i n complex combina t ions—a meta­
phys ica l quest ion demands a greater m e n t a l e f f o r t t h a n can 
be made. The emotions unde rgo a l i k e enfeeblement—a 
tempora ry apathy ensues. T h a t is t o say, an excessive ab­
s t rac t ion o f nervous f l u i d diminishes so m u c h the general 
pressure t h r o u g h o u t the nervous system, t b a t no dis­
cbarges take place a long the less permeable channels. I t is 
t rue tba t tbe aerat ion o f the b lood fa l ls i n arrear, a n d t ha t 
d imin ished genesis o f nervous f l u i d thus becomes a p a r t -
cause o f these e f fec t s ; b u t we shal l find evidence t h a t 
i t is on ly a part-cause. F o r the a l leged con­
n e x i o n o f phenomena is qu i t e c lear ly shown o n pass ing 
to those nervous discharges w h i c h have n o t increased 
excitements o f feel ings as t h e i r concomi tan t s . W h e n 
the muscles and glands o f the a l i m e n t a r y canal are at w o r k , 
the heart and lungs have t he i r act ions r a i s e d ; a n d the evo lu ­
t i o n o f nervous energy is the reby f avoured . B u t t h e i r 
a c t i v i t y b r ings no such increased e v o l u t i o n o f nervous 
energy as does tha t o f the locomot ive o r g a n s ; since t h e i r 
a c t i v i t y nei ther yields d i rec t sensations, n o r i n c i d e n t a l l y 
entails more v i v i d and var ied percept ions a n d ideas, w i t h 
the feel ings immedia te and r emote w h i c h t h e y i m p l y . 

Consequently, the abs t rac t ion o f nervous f l u i d b y the 
stomach when food has been p u t i n t o i t , is an a lmost u n ­
compensated deduc t ion f r o m the genera l s u p p l y o f nervous 
fluid. I n y o u t h the m e n t a l effect is n o t m u c h f e l t ; b u t i n 
middle l i f e and af te r , we see t h a t the d iges t ion o f a heavy 
meal (at least i n the absence o f social exc i tements ) entails 
such a d i m i n u t i o n o f pressure t h r o u g h o u t the nervous 
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system, that on ly the s imple and coherent relat ions o f ideas 
are f o r m e d w i t h f a c i l i t y . Processes o f t h o u g h t w h i c h imply 
discharges t h r o u g h i n v o l v e d sets o f channels tha t are not 
ve ry permeable, are p e r f o r m e d w i t h d i f f i c u l t y . There is a 
d i s i n c l i n a t i o n to m e n t a l w o r k as w e l l as t o b o d i l y w o r k ; and 
n o t uncommon ly , the overf low so f a r fa i ls t ha t even tho 
s impler relat ions o f ideas becoming f a i n t and confused, thoro 
present ly fo l lows the unconsciousness of sleep. 

§ 260. More special antagonisms, akin to these in their 
natures and effects, may be t raced. A very s t rong emotion 
makes sucb a d r a u g h t on the supply o f nervous f l u i d as to 
incapaci tate the in te l lec t t h r o u g h o u t m u c h o f i t s h igher 
sphere. Conceptions t ha t come i n the lines o f p roduc t ion 
and discharge o f the emot ion , may be f o r m e d w i t h f a c i l i t y 
and vividness ( t hough i n some persons even these f a l l i n t o 
c o n f u s i o n ) ; b u t conceptions unconnected w i t h the occasion, 
especially o f k i n d s t b a t are abstract or i n v o l v e d , become f o r 
the t i m e impossible . There seems some reason to 
t h i n k tha t , conversely, great expendi ture o f energy i n 
intense in t e l l ec tua l ac t ion is accompanied b y a temporary 
d i m i n u t i o n o f emot iona l sens ib i l i ty . I t may be suspected, 
too, t ha t l ong -con t inued in t e l l ec tua l absorpt ion , o f a k i n d 
w h i c h has l i t t l e or no emot iona l exc i tement f o r i t s accom­
paniment , leads to a permanent enfeeblement o f the emo­
t ions . Indeed , there is an an tagon ism o f d i f f e ren t faculties 
tha t appears to necessitate t h i s — c o m p e t i n g w i t h one 
another as they do f o r supplies o f energy and materials 
f r o m the same general s tock. 

B u t the most i n t e r e s t i n g and i n s t r u c t i v e solu t ion be long­
i n g to th i s g r o u p , is t h a t a f fo rded o f t h e aberrat ions which 
emotions produce a m o n g in t e l l ec tua l processes. "When we 
remember t ha t the plexuses co-opera t ing i n any invo lved 
men ta l act, are made u p o f m u l t i t u d i n o u s channels o f various 
de grees o f pe rmeab i l i t y , we sha l l see t b a t the men ta l act 
can be p r o p e r l y p e r f o r m e d on ly w h e n the discharges t h rough 
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the co-operating plexuses t a k e place under the n o r m a l 

pressure. A s before shown, the least permeable plexuses 
are the first to become f u n c t i o n a l l y inac t ive as the pressure 
d iminishes ; and here i t is t o be observed t b a t f o r t be same 

reason, the least permeable par t s o f each p lexus w i l l as t h e 
pressure diminishes have t h e i r discharges apprec iab ly en­
feebled before the more permeable pa r t s . B u t r i g h t m e n t a l 
adjustments, i m p l y i n g accurate nervous co-ord ina t ions , 
depend on the maintenance o f due proportions a m o n g 
the strengths o f the d i scharges ; a n d a n y t h i n g t h a t 
alters these proport ions in te r fe res w i t h t h e ad jus tmen t s . 
Necessarily, then, a s t r o n g e m o t i o n d i s tu rbs the i n t e l ­
lectual balance. B o t h derangements o f s imple percep­
tions and derangements o f complex j u d g m e n t s show 
us th is . A m o n g derangements o f percept ions , 
I may refer i n passing to those w h i c h g rea t fear 
produces—the mis in te rpre ta t ion o f v i sua l impress ions b e i n g 

i n this state of m i n d very m a r k e d . B u t examples t b a t are 
better , because the effects are n u m e r i c a l l y measurable, occur 
among those who play games o f s k i l l . I f w h e n abou t t o 
make a stroke at b i l l ia rds any e m o t i o n has been raised, b y 
the presence o f spectators or o therwise , f a i l u r e is v e r y ap t t o 
result ; and this t h o u g h the hear t ' s a c t i on a n d the m u s ­
cular tone are no t appreciably a f fec ted . The cause is 
clear. Success presupposes grea t exactness i n the ra t ios 
among the many combined cont rac t ions , a n d i n the adapta­
t i o n of them a l l to the many c o m b i n e d i m p r e s s i o n s ; t b e 
ratios among w h i c h have also t o be exac t ly apprec ia ted . 
B u t when a great draught o f nervous f l u i d t o the par t s o f 
the nervous system occupied i n an e m o t i o n , has d i m i n i s h e d 
the pressure under wh ich these sensory a n d m o t o r discharges 
are made t h rough the co-opera t ing plexuses, the ra t ios 
among the actions of the i r par ts are so f a r changed t h a t the 
co-ordinat ion becomes i m p e r f e c t . T h a t a m o n g 

those h igher intel lectual actions we class as j u d g m e n t s , a 
l i k e disturbance leads to a l i k e derangement , is obvious 



598 PHYSICAL SYNTHESIS. 

Take a case. To decide which, o f several results w i l l most 
l i k e l y f o l l o w some step, say i n a negocia t ion , impl ies repre­
sentations o f t h e m as caused b y complex motives and 
circumstances. These several resul ts rise i n consciousness 
w i t b d i f f e r en t degrees o f vividness a n d p e r t i n a c i t y ; and to 
believe t ha t one o f t h e m w i l l occur, is to feel t ha t this one 
persists i n consciousness m o r e decidedly t b a n the others— 
the greater persistence b e i n g de t e rmined by some prepon­
derance o f k i n d r e d experiences. B u t due p r o p o r t i o n among 
the tendencies o f these several representat ions to arise and 
cont inue , depends o n tbe maintenance o f the n o r m a l pressure 
o f nervous fluid. T h i s is i n t e r f e r ed w i t h b o t h local ly and 
genera l ly b y s t r o n g emotions. I n the f i r s t place, the 
pa r t i cu la r emotions exc i t ed i n reference to the question 
at issue, p e r t u r b the j u d g m e n t b y increas ing the discharge 
a l o n g those l ines o f representat ion tha t f u r t h e r t he i r own 
exc i tement . I n the second place, these pa r t i cu l a r emotions, 
or any other emotions, p e r t u r b tbe j u d g m e n t b y a f fec t ing 
the genera l supp ly o f nervous fluid. U n d e r the b i g b t ide 
w h i c h ext reme e la t ion impl ies , the nervous discharges pass 
easily a long the less permeable channels, and the feebler 
representat ions are raised more near ly to a level w i t h 
s t ronger ones, so t ha t d i s c r i m i n a t i o n becomes less easy; 
whence i t happens t ha t i m p r o b a b l e results o f a desired k i n d 
are t h o u g h t p robab le . W h i l e under a state o f depressed 
sp i r i t s , j u d g m e n t fa i l s because the p ropor t ions among the 
nervous discharges are i n t e r f e r e d w i t h i n an opposite way. 

§ 261. Fully to explain these last derangements of judg­
ment , however , we m u s t t ake i n t o account one f u r t h e r class 
of var ia t ions a m o n g the m e n t a l ac t iv i t i e s . I n en te r ing on 
this class, I find the o p p o r t u n i t y o f r edeeming a promise 
made i n § 128 ; where , a f t e r p r o p o u n d i n g an hypothesis 
respect ing the natures o f pleasures a n d pains, i t was h in ted 
tha t some v e r i f i c a t i o n w o u l d be f u r n i s h e d at a la ter stage of 
the a rgumen t . W e saw reason to t h i n k " t b a t w h i l e P lea 
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Eures and Pains are p a r t l y c o n s t i t u t e d o f those loca l a n d 
conspicuous elements o f f e e l i n g d i r e c t l y aroused b y special 
s t i m u l i , they are l a rge ly , i f n o t m a i n l y , composed o f secon­
dary elements o f f e e l i n g aroused i n d i r e c t l y b y d i f f u s e d 
s t i m u l a t i o n o f the nervous s y s t e m . " H e r e we have to con­
sider w h a t f u r t h e r reasons f o r t h i n k i n g t h i s are n o w 
apparen t ; and w h a t f u r t h e r so lu t ions t h e y i n t roduce us t o . 

T h a t every special pleasure or p a i n , pe r i phe ra l or cen t ra l , 
does produce a d i f f u s e d ef fec t is clear. I do n o t mean 
s imply t h a t th i s is a co ro l l a ry f r o m the f o r e g o i n g a r g u m e n t : 
I mean t ha t i t is shown e x p e r i m e n t a l l y . B e y o n d the f a m i l i a r 
fact t ha t each s t r o n g sensat ion or e m o t i o n affects the ac t i on 
of the hear t , we have the f a c t t h a t the a c c o m p a n y i n g gush 
o f nervous fluid, spreading a l o n g a l l the vaso-motor nerves, 
changes the state o f the ar ter ies t h r o u g h o u t the whole b o d y . 
M u c h more t h e n does i t spread t h r o u g h those more d i r e c t l y -
re la ted par ts o f the nervous sys tem w h i c h are seats o f con­
scious act ions. W h a t remains here to i n q u i r e , t hen , is h o w 
far the d i f f u s i o n is specialized a c c o r d i n g to the na tu re o f the 
f e e l i n g . 

I n t r a c i n g out the genesis o f emot ions , we have seen t h a t 
the plexuses w h i c h co-ordinate ce r t a in c lus tered i m p r e s ­
sions received f r o m w i t h o u t , w i t h the c o m b i n e d actions 
appropr ia te to t h e m , are necessari ly en tang led w i t h 
k i n d r e d plexuses t ha t p e r f o r m k i n d r e d co-ord ina t ions . 
W e have i n f e r r e d t h a t w h e n a p a r t i c u l a r p lexus is 
exc i t ed , i t immed ia t e ly exci tes the mass o f k i n d r e d 
plexuses w i t h w h i c h i t is o rgan ized—the resu l t b e i n g t h a t 
the feel ings p roper to t h i s mass o f exc i t ed plexuses are 
aroused, and i n t h e i r m u l t i t u d i n o u s b u t vague aggregate , 
cons t i tu te the a c c o m p a n y i n g e m o t i o n . B u t the process does 
n o t end here. T h i s mass o f plexuses thus exc i t ed has to 
discharge i t s e l f ; a n d the ques t ion now to be asked i s — w h a t 
general d i rec t ions w i l l i t s d ischarge t ake , a n d wha t w i l l be 
tbe general na ture o f the p r o d u c e d fee l ings ? The answer 
.s t h i s . A n y e x c i t e d mass o f plexuses w i l l discharge i t s e l f 
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into the masses o f plexuses w i t h w h i c h i t has most in 
common, and these in to othors s imi la r ly related to them. 
N o w the plexuses i n w h i c h one k i n d o f pleasurable emotion 
is seated, must have m u c h i n common w i t h the plexuses i n 
w h i c h some other k inds o f pleasurable emotions are seated; 
seeing t ha t the ex terna l plexuses o f phenomena to w h i c h 
they refer have m u c h i n common, and f requen t ly occur 
together . The smiles and tones expressing a f fec t ion are 
approached b y those expressing approbat ion. The na tu ra l 
language o f approba t ion is a good deal l i k e the na tu ra l lan­
guage o f benevolent f ee l ing . The manner o f one who acts 
k i n d l y to us is s imi lar to the manner w h i c h on many past 
occasions has preceded and accompanied the receipt of 
kindnesses, and arouses a d i m consciousness o f pleasures 
tha t are fol lowed—perhaps o f agreeable society, perhaps o f 
b e a u t i f u l scenery, perhaps o f f i e l d sports, perhaps o f a l l 
these. E v i d e n t l y , then , the tendency is f o r any one pleasur­
able emot ion to discharge i t se l f i n pa r t i a l l y e x c i t i n g plea­
surable emotions o f other k i n d s ; so tha t , more or less 
remotely, a l l k inds o f pleasures come to be ideal ly presented 
i n a f a i n t way. B u t since besides b e i n g fa in t they are so 
mul t i tud inous and so various i n q u a l i t y , the r e s u l t i n g con­
sciousness is w h o l l y indef in i t e ; and can be described only 
as a sense o f sat isfact ion or o f happiness. S imi l a r ly w i t h 
pains. A par t icu la r f o r m o f bod i ly su f f e r ing produced b y 
in t e rna l derangement, is l i n k e d b y near resemblance w i t h 
other fo rms of b o d i l y su f f e r ing so produced ; some o f these 
by the i r locali t ies and quali t ies are associated i n conscious­
ness w i t h the pains caused b y ex te rna l cuts and bruises ; 
some of these, again, are connected i n experience w i t h the 
impressions received f r o m creatures about to i n f l i c t bodi ly 
in jur ies on us ; and, o f such impressions, some have much i n 
common w i t h those received f r o m m e n who , i f they do not 
threa ten b o d i l y in ju r ies , are l i k e l y to do someth ing tha t w i l l 
be posi t ively or nega t ive ly p a i n f u l to us i n i t s u l t imate 
results. Hence a special pa in , or ra ther the l iberated 
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n e i v o u s f l u i d which, occurrence o f i t imp l i e s , d i s c h a r g i n g 
i t s e l f a l o n g l ines o f least resistance, p a r t i a l l y awakens ideas 
o f associated pains, a n d t h r o u g h these a vaguer conscious­
ness o f pains more d i s t a n t l y re la ted , t i l l b y i t s u l t i m a t e 
d i f f u s i o n there is genera ted an obscure f e e l i n g o f d i s c o m f o r t 
o r unhappiness . A n d hence resul ts the p e c u l i a r i t y before 
p o i n t e d o u t (§ 128) t h a t the t o t a l consciousness p r o ­
d u c e d b y a pa r t i cu l a r pleasure (or pa in) is m u c h more l i k e 
t h o t o t a l consciousness p roduced b y other p a r t i c u l a r plea­
sures (or pains) t h a n is the i n i t i a l f e e l i n g w h i c h arouses i t 
l i k e the i n i t i a l fee l ings w h i c h arouse t h e m . 

B y j o i n i n g w i t h t h i s concep t ion the inferences reached 
above, i t becomes possible to account f o r a r e m a i n i n g 
psych ica l v a r i a t i o n o f a seemingly mys te r ious na ture . H o w 
does i t happen t ha t a ce r t a in state o f the c i r cu l a t i on , or of 
the b l o o d , or o f b o t h , causes i n consciousness a p r e d o m i ­
nance o f p a i n f u l ideas and a vague f e e l i n g o f mi se ry ; w h i l e 
ano ther state o f the c i r cu l a t i on , or o f the b lood , or o f b o t h , 
causes a p redominance o f pleasurable ideas, backed b y a 
gene ra l sense o f con ten t o r even o f e x h i l a r a t i o n — a n d th i s , 
too , i n presence o f the same circumstances ? W e find no 
answer i n any recognized laws o f psychica l a c t i o n ; no r does 
any answer seem deducible f r o m established p r inc ip les o f 
ne rve -phys io logy . W e shal l , however , find an answer i n 
t h a t synthesis o f the t w o w h i c h we are here p u r s u i n g . 

T h e d i f f u s i o n o f nervous discharges is o r d i n a r i l y s t i l l 
w i d e r t h a n I have j u s t descr ibed i t t o be—is indeed, as at 
first i nd i ca t ed , un ive r sa l . W h e n the i n i t i a l fee l ings are o f 
a pleasurable k i n d , the d i f f u s i o n is predominantly i n the 
d i r e c t i o n o f associated pleasurable fee l ings ; and con­
verse ly w h e n the i n i t i a l fee l ings are o f a p a i n f u l k i n d . B u t 
the d i f f u s i o n is never exc lus ive ly i n ei ther d i r ec t ion , because 
t h e i n i t i a l fee l ings o f e i ther k i n d are n o t separable f r o m 
a c c o m p a n y i n g i n i t i a l fee l ings w h i c h , i f n o t o f the opposite 
k i n d , are s t i l l o f a k i n d re la ted to b o t h — n a m e l y , the i n ­
d i f f e r e n t fee l ings . The s ights and sounds, the sensations 
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o f touch and muscular tension, w h i c h f o r m the mass o f our 
def in i te consciousness f r o m moment to moment , are connected 
i n experience w i t h b o t h pleasures and pains ; and, unless 
w h e n combined i n pa r t i cu la r ways, they t end to arouse 
ideas o f the one k i n d as m u c h as ideas o f the other . O r d i ­
n a r i l y , therefore , t h a t b a c k g r o u n d o f consciousness which 
const i tutes our " state o f m i n d , " as d i s t inguished f r o m our 
passing sensations, percept ions, and ideas, is a neu t ra l com­
p o u n d i n w h i c h the aggregate o f perpetual ly-nascent plea­
surable feel ings is fused w i t h the aggregate of pe rpe tua l ly -
nascent p a i n f u l fee l ings . E q u a n i m i t y may be compared to 
w h i t e l i g h t , w h i c h , t h o u g h composed o f numerous colours 
is colour less ; w h i l e pleasurable and p a i n f u l moods o f m i n d 
may be compared to the modif ica t ions o f l i g h t t ha t resul t 
f r o m increas ing the p ropor t ions o f some rays or decreasing 
the p ropor t ions o f others . " B u t h o w , " i t w i l l be asked, 
" does th i s i n t e r p r e t a t i o n help us to exp la in the genesis o f 
men ta l depression and men ta l e la t ion ? F o l l o w i n g out the 
s imi le , may i t n o t be said tha t as, b y i n t e n s i f y i n g combus­
t i o n we increase the b r i l l i a n c y o f the l i g h t w i t h o u t a l t e r i ng 
its q u a l i t y , so, b y e x a l t i n g nervous ac t ion we o u g h t s imply 
to increase the vividness o f consciousness w i t h o u t a l t e r ing i t s 
q ua l i t y ?" The reason f o r answer ing i n the negat ive is th i s . 

One o f the laws o f association is t ha t the s t ronger the 
feel ings connected i n experience the more easily does the 
one subsequently reca l l tbe o t h e r ; and the physical counter­
pa r t o f th i s l aw we have f o u n d t o be t h a t the channel t aken 
b y any nervous discharge is made the more permeable i n 
p r o p o r t i o n as the discharge is augmen ted . N o w pains i n 
general are more intense t h a n pleasures i n general . Indeed , 
as was p o i n t e d ou t w h e n t r e a t i n g o f the t w o (§ 123) , pains 
o f the pos i t ive order resu l t f r o m the excesses o f actions 
w h i c h i n lower degrees are pleasurable . Other th ings 
be ing equal t h e n ( tha t is t o say the compar ison b e i n g made 
between pleasures and pains b e l o n g i n g to tbe same class and 
that have been s i m i l a r l y repeated i n experience) the idea of 
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a pa in fo l lows i t s antecedent i n t o consciousness more read i lv 
than the idea o f pleasure. O n the o ther hand , pleasures, 
t h o u g h less intense, are more numerous , and are more 
var iously l i n k e d w i t h o ther elements o f m i n d . S e t t i n g ou t 
w i t h the mass o f i n d i f f e r e n t fee l ings f o r m i n g our o r d i n a r y 
perceptive consciousness, we m a y say t h a t i n the " state of 
m i n d " w h i c h is i t s b a c k g r o u n d , there are nascent a sma l l 
number o f p a i n f u l fee l ings t h a t are s t r o n g , a l a rge r n u m b e r 
:>f pleasurable fee l ings t h a t are less s t r o n g , a n d a m u c h 
larger number o f fee l ings t h a t are b u t s l i g h t l y p leasurab le : 
t he i r respective cohesions w i t h the i n d i f f e r e n t fee l ings be­
c o m i n g , f o r the reasons g i v e n , less s t r o n g as t hey become 
more numerous . T h i s b e i n g unders tood , we have 
n o w on ly to ask h o w var ia t ions o f pressure t h r o u g h o u t the 
nervous system w i l l operate, t o reach the s o l u t i o n we seek. 
W h e n th i s pressure is h i g h , t he less permeable l ines o f d is­
charge, answer ing to the feebler associations a m o n g our 
pleasurable feel ings , are filled b y the escaping c u r r e n t s ; and 
the aggregate o f f a in t ly -a roused ideas o f pleasure g r o w s i n 
ex t en t as w e l l as i n s t r e n g t h . A s the pressure augments , 
th i s d i f fu sed consciousness o f pleasure bears an i nc reas ing 
r a t io t o the d i f fused consciousness o f pa in—so p r o d u c i n g i n 
i t s ascending degrees a sense o f sa t i s fac t ion , o f happiness, o f 
j o y f o r w h i c h no reason can be g i v e n . C o n t r a r i ­
wise, a f a i l i n g genesis o f nervous f l u i d b e i n g f o l l o w e d b y 
cessation o f the e f f l ux a long the least permeable l ines o f dis­
charge, and present ly b y i t s cessation a long l ines n e x t to 
these i n t he i r smal l p e r m e a b i l i t y , i t i n e v i t a b l y happens tha t 
as the pressure goes on d i m i n i s h i n g , t he aggregate o f f a m t l y -
aroused pleasurable fee l ings bears a decreasing ra t io to the 
aggregate o f f a in t ly -a roused p a i n f u l fee l ings . A n d when 
the pressure has f a l l e n so l o w t h a t cur ren ts pass o n l y a long 
v e r y permeable l ines , i t resul ts t h a t the d i f fu sed con­
sciousness, or vague b a c k g r o u n d to our de f in i t e percept ions 
and ideas, comes to be composed m a i n l y o f the aggregate o f 
f a in t ly -a roused p a i n f u l f e e l i n g s - s o p r o d u c i n g g l o o m , and 

groundless fear, a n d despair . 



C H A P T E R I X . 

EVIDENCE FROM ABNORMAL VARIATIONS. 

§ 262. In cause and consequence, the case with which 
the last chapter closed introduces us to variat ions o f the 
abnormal class. States o f body and m i n d l i k e that 
described, passing f r o m the temporary i n to the permanent , 
become nervous disorders ; present ing us w i t h many 
psychical disturbances accompanying many physical dis­
turbances . 

"We need no t trace over aga in i n these cases the relat ion 
between decreased genesis o f nervous f l u i d and fai lure of 
men ta l power ; f o r the re la t ion is substant ia l ly the same as 
tha t w h i c h we have t raced i n the aged and i n the const i tu­
t i o n a l l y s luggish—there is a l i k e f a i l u r e o f memory, a l ike 
n a r r o w i n g o f the area o f consciousness as shown i n 
d imin i shed excursiveness o f t h o u g h t , and a l i k e want of 
readiness i n moments o f emergency. B u t tbere is one other 
t r a i t o f nervous d e b i l i t y n o t h i t h e r t o po in t ed out, on w h i c h 
a f e w words m a y be said. I re fer t o the accompanying 
change o f character, or mod i f i ca t i on o f the emotional nature. 

E v e n smal l ebbings o f the nervous fluid, ha rd ly to be 
cal led abnormal , produce s l i g h t modi f ica t ions o f th is k i n d ; 
as is observable i n c h i l d r e n . The highes t co-ordinat ing 
plexuses b e i n g i n t h e m the least developed, ch i ld ren betray 
more q u i c k l y t h a n adul ts any defect ive act ion o f these 
plexuses 3 and they hab i tua l l y do th i s w h e n the general 
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nervous pressure is be low -par. Sluggishness o f the a l i ­
m e n t a r y canal, i m p l y i n g p a r t i a l f a i l u r e o f n u t r i t i o n and 
decreased genesis o f energy, is accompanied b y fret-fulness— 
b y a d i sp lay o f the l ower impulses uncon t ro l l ed b y the 
h i g h e r . I t is, however , i n the chronica l ly nervous, 
whose b lood , de te r iora ted i n qua l i t y and feeb ly prope l led , 
ftiils t o keep u p a due a c t i v i t y o f molecu la r change, t ha t we 
see th i s connex ion o f phenomena most c lear ly . T h e 
i r a s c i b i l i t y o f persons i n th i s state is m a t t e r o f common 
r e m a r k ; and i r a s c i b i l i t y imp l i e s a re la t ive i n a c t i v i t y o f the 
super ior fee l ings . I t results w h e n a sudden discharge, sent 
b y a p a i n or annoyance t h r o u g h those plexuses w h i c h 
a d j u s t the conduct to p a i n f u l and a n n o y i n g agencies, is 
unaccompanied b y a discharge t h r o u g h those plexuses w h i c h 
a d j u s t the conduct to m a n y circumstances ins tead o f a 
s ing le c i rcumstance. T h a t def ic ien t genesis o f nervous fluid 
accounts f o r th is loss o f emot iona l balance, is a coro l l a ry f r o m 
a l l t ha t has gone before . T h e plexuses w h i c h co-ordinate 
the defensive a n d des t ruc t ive ac t iv i t i es , and i n w h i c h are 
seated the accompanying feel ings o f an tagonism and anger , 
are i n h e r i t e d f r o m a l l antecedent races o f creatures, 
a n d are therefore w e l l organized—so w e l l o rgan ized 
t h a t the c h i l d i n arms shows t h e m i n ac t ion . B u t the plexuses 
w h i c h , b y connec t ing a n d co -o rd ina t ing a v a r i e t y o f 
i n f e r i o r plexuses, adapt the behaviour to a v a r i e t y o f ex­
t e r n a l requ i rements , have been b u t recen t ly e v o l v e d ; so 
t h a t , besides b e i n g extensive and in t r i ca t e , t hey are f o r m e d 
o f m u c h less permeable channels. Hence w h e n the nervous 
sys tem is n o t f u l l y charged, these latest and h ighes t 
s t ruc tu res are the first t o f a i l . I n s t ead o f b e i n g ins tan t to 
act , t h e i r act ions, i f appreciable at a l l , come too late t o 
check tbe act ions o f the subordinate s t ruc tures .* 

* A verification seems worth naming. The sleeplessness often accom­
panying nervous debility, sometimes leads to the occasional use of morphia. 
A dose of this in excess of the need, causing undue nervous stimulation 
ant' waste, with excitement of the heart's action, entails a subsequent 
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§ 263. A m o n g deviat ions towards a m o r b i d state of an 
opposite k i n d , l e t us first note sucb as are apt to fol low 
temporary and loca l exci ta t ions . Tbese arise b y insensible 
steps out o f tbe o rd ina ry deviat ions wb icb accompany 
f u n c t i o n a l a c t i v i t y . 

Eacb p a r t o f tbe b r a in , l i k e tbe b r a i n as a wbole and 
l i k e every otber organ, requires, d u r i n g tbe performance of 
i t s f u n c t i o n , an augmented supply o f b lood. A n d of a 
cerebral plexus i t doubtless bolds as o f a g land , tba t wben 
cal led i n t o act ion, tbe s t imulus sent t o tbe vaso-motor 
centre is re f lec ted t o tbe vessels o f tbe pa r t , i n such 
way as to cause d i l a t a t i on o f t h e m . D u r i n g health, 
and w h e n the p lexus has n o t been too persistently 
exercised, th i s increased f l o w o f b lood t h r o u g h i t ceases 
soon af te r the demand ceases. B u t ext reme continuance 
o f the a c t i v i t y even i n those who have wel l - toned 
vascular systems, and ve ry moderate continuance o f i t i n 
those whose vascular systems are re laxed, leads to local 
congest ion l a s t ing f o r a considerable t i m e ; and there then 
occurs a more or less abnormal genesis o f the correlat ive 
states o f consciousness. S t r o n g persons f r e q u e n t l y i l l u s ­
t rate th i s t r u t h on l a n d i n g a f te r a sea-voyage of a day or 
t w o : they cont inue fo r hours to have i l lus ive perceptions 
o f r o l l i n g and p i t c h i n g . A n d where , as i n nervous people, 
the cerebral b l o o d vessels easily lose t he i r con t rac t i l i t y , i t 
commonly happens t h a t a subject discussed, or even though t 
about w i t h m u c h in t ens i ty , monopolizes consciousness fo r a 
l o n g t i m e a f te rwards i n spite o f ef for ts t o exclude i t — 
o f t e n thus p r e v e n t i n g sleep. Such congestions o f cerebral 
plexuses have various degrees o f duration—occasionally 

further decrease in the genesis of nervous fluid; and the irritability and 
explosiveness then become greater than usual. There seems reason to 
think, too, that habitual opium-eaters, in whom this worst state has been 
made chronic, have these highest plexuses almost paralyzed ; and are thus 
bereft of the feelings which should adjust their conduct in its remoter and 
more complex bearings. The lives of Coleridge and De Quincey furnish 
illustrations 
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causing perversions i n the cu r ren t s o f ideas pers is tent 
enough to a t t r ac t the not ice o f those a round . W e 
find here a f u r t h e r v e r i f i c a t i o n o f the hypothes is . B l o o d 
be ing need fu l f o r the pe r fo rmance o f f u n c t i o n , and the 
ac t i v i t y o f f u n c t i o n b e i n g , o ther t h i n g s equal , p ropor t i ona t e 
to the supply o f b l o o d , i t n a t u r a l l y happens t h a t a con­
tinuance o f the s u p p l y a f t e r t h e d e m a n d f o r f u n c t i o n has 
ceased, causes undue readiness to resume f u n c t i o n . W h e n , 
among the data o f p sycho logy , w e deal t w i t h re la t ions 
between b lood and nervous a c t i o n a n d f e e l i n g , we saw tha t 
an excess o f b lood at the p e r i p h e r y o f the nervous system. 
as i n an in f l amed p a r t o f the s k i n , is accompanied b y ex­
treme sensitiveness: the molecu la r change t h e n set up i n 
the d is turbed end o f a nerve , is so g rea t as t o send an 
unduly p o w e r f u l discharge t o the p o i n t where f e e l i n g is 
aroused. I f we t ransfer these cond i t ions f r o m pe r iphe ry 
to centre, we at once see h o w th i s a b n o r m a l genesis o f ideas 
results. A s nervous discharges o f a l l k i n d s are d i f f u s e d 
and re -d i f fused u n t i l t hey af fec t the who le nervous system, 
We mus t regard every sensation, every t h o u g h t , every 
emot ion, as a propagator o f d is turbances , s t r o n g or weak , 

t h roughou t the cerebral masses. The reverbera t ions reach­
i n g plexuses i n the i r o r d i n a r y states, d r a w f r o m t h e m b u t 
feeble reactions, and accompany ing f a i n t add i t ions to the 
general body of consciousness. B u t w h e n the reverbera­
t ions reach plexuses made u n d u l y sensi t ive b y the presence 
o f m u c h b lood , the reactions o f t h e i r elements are u n d u l y 
s t rong—the gushes o f nervous fluid l i be ra t ed , escaping 
a long the hab i tua l l ines o f discharge, arouse the corre la t ive 
states o f consciousness no t f a i n t l y b u t v i v i d l y ; a n d these. 
s t and ing out f r o m the b a c k g r o u n d o f consciousness, become 
the predominant t hough t s a n d fee l ings . 

I f these phys ica l processes are ex tended to the whole 
bra in , there resul t m u l t i t u d i n o u s v i v i d ideas n o t o f one k i n d 
b u t o f m a n y k i n d s . A l l t h e cerebra l plexuses b e i n g 
rendered b y excess o f b l o o d u n d u l y sensit ive, as w e l l as 
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in i t ia tors o f u n d u l y s t rong disturbances, consciousness be­
comes a t o r r en t o f intense tbougb t s and feelings ; and if 
instead o f congestion we bave in f l ammat ion , order and pro­
p o r t i o n among tbe tbougb ts and feelings are qui te lost— 
tbere is d e l i r i u m . 

§ 264. From temporary insanity, partial or general, of 
tbe k i n d caused b y p a r t i a l or general derangements o f cir­
cula t ion , congestive or i n f l ammato ry , t b r o u g b tbe cerebral 
plexuses, we pass to tbe k i n d o f permanent insani ty tbat 
ensues wben such derangements o f c i rcu la t ion become per­
manent . 

I f n u t r i t i o n o f a cerebral plexus is much raised, or much 
al tered i n k i n d , b y great excess o f b lood, the thoughts and 
feelings i n i t i a t e d are l i k e l y t o be in tens i f ied to a degreo 
tha t const i tutes t h e m i l lus ions—we get monomania. Car ry­
i n g out the analogy above indica ted , we may say tha t as a 
touch on an i n f l amed surface o f s k i n arouses as m u c h fee l ing 
as a cu t w o u l d o rd ina r i l y d o ; so a hyperaemic nervous 
plexus exc i ted b y some s l i gh t disturbance, reacts as 
v io l en t ly as i t w o u l d o r d i n a r i l y do on ly af ter a very 
s t r o n g dis turbance : the correlat ive psychical effect being 
the p roduc t i on o f ideas tha t are u n d u l y v i v i d — s o v i v i d some­
times as t o be scarcely, i f at a l l , d is t inguishable f r o m per­
ceptions. Suppos ing th i s state lasts, s t ruc tu ra l changes 
occur i n a l l the tissues impl i ca t ed . Great ly exa l t ing fo r a t ime 
the rate o f molecular change, p r o d u c i n g t h i c k e n i n g and 
deposits, and l eav ing a degradat ion o f s t ructure inconsistent 
w i t h the due discharge o f f u n c t i o n , the hypersemia may, 
a f t e r m a k i n g the correlat ive psychica l states undu ly v i v i d , 
end i n enfeebl ing them—so e n t a i l i n g a changed f o r m of 
men ta l a f fec t ion . 

I f a chronic vascular derangement , or derangement of 
n u t r i t i o n otherwise caused, extends to many or a l l o f the 
cerebral plexuses, general i n san i ty w o u l d seem f a i r l y i n ­
ferable. Should i t be said tha t a devia t ion f r o m the normal 
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f a t e o f t issue-metamorphosis t h r o u g h o u t the ce r eb rum a t 

la rge , e i ther b y increase or decrease, w o u l d seem o n l y t o 
necessitate a cor responding exa l ta t ion or depression o f a l l 
the m e n t a l powers, and n o t a derangement o f t hem, I r e p l y 
as before (§ 260) t ha t derangement o f t h e m is i m p l i e d b y 
any dis turbance o f the proportions a m o n g the intensi t ies of 
states o f consciousness, and t ha t such dis turbance is caused 
b y a n y t h i n g tha t modif ies t h e m a l l i nd i s c r im ina t e ly . I f the 
s t rengths o f the nervous discharges are so raised t ha t those 
passing a long the less permeable channels set u p molecular 
changes, and arouse corre la t ive feel ings, a lmost or qui te as 
s t r o n g as the sensations aroused b y per iphera l s t i m u l i , the 
gradat ions tha t n o r m a l l y exis t among states o f consciousness 
i n respect o f the i r degrees o f vividness and degrees o f cohesion, 
are ei ther destroyed or seriously al tered—-judgment be ingpe r -
ver ted to a p ropor t iona te extent . A n d a pervers ion o f j u d g ­
ment w i l l l ikewise resul t i f , f r o m an opposite phys ica l cause, 
some o f the states o f consciousness become too f a i n t or 
disappear. 

I t is need fu l to add t ha t t h o u g h thus f a r chronic vascular 
derangements, and derangements o f loca l n u t r i t i o n enta i led 
b y t h e m , have been named as causes o f insan i ty , the i m p l i c a ­
t i o n t ha t they are the on ly causes is b y no means in tended . 
E f f e t e mat ters may> i f t hey accumulate i n the b lood , produce 
molecular disturbances i n the nervous centres t h r o u g h w h i c h 
tbey are con t inua l ly c a r r i e d ; a n d molecular disturbances so 
set up w i l l have f o r the i r concomitants disorders o f the m e n t a l 
states. Or instead o f a n o r m a l p r o d u c t o f decomposi t ion 
tha t has n o t been d u l y excreted, some i n t r o d u c e d v i ru s , or 
some m o r b i d ma t t e r a r i s ing f r o m cons t i tu t iona l disease, may , 
b y tbus ac t ing as an i r r i t a n t , p e r t u r b the currents o f 
though t s and feel ings . T h a t an i m p u r e b lood is thus a pos­
sible, and indeed a probable , cause o f insan i ty , we find good 
reason f o r be l i ev ing . 

§ 265. F o r we b r i n g on a species o f t empora ry insan i ty by 
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p u t t i n g cc r ta iu poisons i n t o the b lood . Substances which, 
l ike o p i u m and hashish, exa l t the rate o f molecular change 
i n the nervous centres, so i n t e n s i f y the feelings and ideas as 
to cause i l lus ions . 

I need no t f o l l o w out i n de ta i l the para l le l i sm between the 
effects o f increased pressure o f nervous f l u i d produced by 
these drugs and increased pressure otherwise produced. 
Here , as before, there is such exa l ta t ion o f ideal feelings as 
b r ings t h e m near to real feel ings i n d is t inc tness ; such 
s t r eng then ing o f the relat ions among t h e m as causes f a i l i n g 
memories to arise w i t h clearness ; such f a c i l i t y i n the forma­
t i o n o f remote and complex connexions o f thoughts as 
consti tutes a t r ans f igu red i m a g i n a t i o n ; and such widen ing 
of consciousness as changes i t s quie t flow in to a flood. 

One t h i n g on ly w i l l I d r aw a t t en t ion to—the ver i f ica t ion 
y ie lded o f a fo rego ing hypothesis respect ing the genesis of 
" states o f m i n d . " A s a corol lary f r o m the laws o f associa­
t i o n t ranslated i n to terms o f nervous act ion, we concluded 
that w h e n the pressure o f nervous fluid is l o w , the d i f fused 
discharges w i l l be so d i s t r i b u t e d tha t the f a i n t l y revived 
feel ings o f pa in w i l l p repondera te ; t ha t w h e n the nervous 
pressure is up to par, the aggregate o f feel ings ind i s t i nc t ly 
awakened, pleasurable and p a i n f u l , w i l l f o r m a neut ra l com­
p o u n d ; and tha t when the pressure is h i g h , the pleasurable 
elements o f consciousness, r e la t ive ly as w e l l as posi t ively 
increased i n t he i r amount , w i l l cons t i tu te a sense o f happi ­
ness. Here i t is to be observed t h a t a r t i f i c i a l happiness is 
produced by a r t i f i c i a l increase o f pressure. The d e l i g h t f u l 
reveries o f the opium-eater cons t i tu te the t empta t ion w h i c h 
he finds i t so d i f f i c u l t to resist. A n d s i m i l a r l y w i t h I n d i a n 
hemp : " I t is real happiness w h i c h is produced b y hashish/' ' 
says M . M o r s a u . 

§ 266. To complete the outline of the evidence furnished 
by abnormal var ia t ions , a f ew words mus t be added on the 
effects o f anaesthetics. These change the nervous actions and 
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correspondingly, change the states o f m i n d . A r e the changes 
they w o r k in te rpre tab le as ag ree ing w i t h the f o r e g o i n g 
general doctrine ? I n grea t measure, I t h i n k , i f n o t w h o l l y . 

I t is admi t t ed as h o l d i n g genera l ly o f these var ious agents 
—alcohol , ether, c h l o r o f o r m , n i t r o u s ox ide , & c . — t h a t w h e n 
their anaesthetic effects b e g i n , the h ighes t nervous act ions 
are the first to be a r res ted ; a n d t ha t the a r t i f i c i a l paralysis 
implicates i n descending order the lower , or s imple r , or 
better-established nervous act ions. I n c i p i e n t i n t o x i c a t i o n 
shows i tse l f i n a fa i lu re to f o r m i n v o l v e d a n d abs t rac t re la­
t ion o f ideas, wh i l e i t remains possible to f o r m s imple r 
relations. I n the anaesthesia p roduced f o r su rg i ca l p u r ­
poses, we have less o p p o r t u n i t y o f o b s e r v i n g t b a t the l i k e 
happens; b u t assuming t ha t i t does so, we find a l l t he 
successive symptoms conformable i n t h e i r order to the 
hypothesis. A c c o r d i n g to M . F lou rens a n d D r . Snow, as 
quoted and, on the whole , endorsed b y D r . A n s t i e , t he 
aether-narcosis produces the loss o f — " 1. The loca l sensi­
b i l i t y o f extreme parts , and the c o n t r o l o f ce r t a in muscles 
si tuated i n those parts . 2. The i n t e l l e c tua l powers . 3. The 
power o f co-ordinat ion o f the l ocomot ive organs genera l ly . 
4. The power o f pe rce iv ing sensory impress ions , even f r o m 
parts l i t t l e removed f r o m the sp ina l centres. 5. The power 
of brea th ing . 6. The movements o f vege ta t ive l i f e — e . g . , of 
the heart, intestines, &c." H e r e loss o f the i n t e l l e c t u a l 
powers is placed af ter loss o f sens ib i l i ty " o f ex t reme par t s " ; 
b u t this discrepancy is due to the fac t t h a t paralysis o f the 
higher in te l lec tual powers, necessari ly inconspicuous under 

the circumstances, is no t spec i f ica l ly named, even where 
observable; and tha t o n l y w h e n the percept ions become 
confused are the in te l l ec tua l powers set d o w n as los t . T h o 
experiments, b o t h w i t b ether a n d c h l o r o f o r m , show c lear ly 
that some incoherence o f t h o u g h t is the first not iceable effect . 

M a k i n g this correc t ion o f the s ta tement , we m a y say t h a t 
anaesthetics stop first t he discharges a l o n g the i n c i p i e n t 
fines of nervous c o m m u n i c a t i o n ; n e x t the discharges 

27 
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a long lines a l i t t l e be t te r f o r m e d ; and so on, u n t i l finally 
tbey stop tbe discbarges a long tbe fu l ly-es tab l i shed lines. 
L i m i t i n g ourselves f o r b r e v i t y to the t w o extremes, we see 
tha t on the one hand, incoherence among the more involved 
thoughts impl ies t ha t those least permeable channels of 
nervous discharge tha t have been f o r m e d b y the compara­
t i v e l y - f e w experiences o f the i n d i v i d u a l , have become imper­
meable ; wh i l e , on the other hand, when the func t ions o f the 
visceral nervous system cease, the i m p l i c a t i o n is t ha t dis­
charges no longer pass even t h r o u g h those most permeable 
channels w h i c h have been inhe r i t ed , i n a ready-organized 
f o r m , f r o m an ancestry tha t runs back no t s imp ly th rough 
numberless ind iv idua l s , b u t t h r o u g h numberless species. 

T h o u g h the effects o f anaesthetics thus y i e l d con f i rma t ion o f 
tfie be l ie f tha t lines o f nervous communica t ion become perme­
able i n p r o p o r t i o n as the discharges t h r o u g h t h e m are s t r ong 
and f requent , they present some apparent obstacles to i t . 
H o w is the p r e l i m i n a r y stage o f exci tement , and even menta l 
exa l ta t ion , reconcilable w i t h the a rgumen t ? H o w are the 
d i f f e ren t i a l effects o f d i f f e r en t anaesthetics to be explained ? 
H o w does i t happen t h a t i n some cases sensation is abolished 
whi le there continues some consciousness o f t h ings around ? 
I believe there are answers to these ques t ions ; b u t th i s 
general expos i t i on w o u l d be too m u c h encumbered b y in­
c l u d i n g t h e m i n i t . * 

§ 267. I have reserved till the last what needs to be said 
m answer to object ions w h i c h c r i t i c a l readers have probably 
made, n o w to one a n d n o w to another , o f the several 
f o r e g o i n g in t e rp re t a t ions . T h i s I have done w i t h the in ten­
t i o n o f u l t i m a t e l y p o i n t i n g ou t t h a t the in terpreta t ions 
must be t a k e n n o t separately b u t toge ther . The many 
causes o f v a r i a t i o n at w o r k , i n t e r f e r e w i t h one another i n 
m u l t i t u d i n o u s ways and degrees—each is inf luenced b y all 
and a l l b y each. 

* See Appendix. 
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D u e co -o rd ina t ion o f any set o f nervous discharges , and 
p r o d u c t i o n o f the appropr i a t e c o m b i n a t i o n o f m e n t a l states 
accompanying i t , depends, p r i m a r i l y , o n the existence o f 
f i t l y -o rgan i zed nervous plexuses i n fitly-adjusted molecu la r 
states; and th i s pre-supposes t h a t the app rox ima te ly - adap t ed 
structures w h i c h the i n d i v i d u a l i n h e r i t e d , have had t h e i r 
adaptat ion comple ted b y his o w n ac t iv i t i e s . I t depends, 
secondarily, on the genera l s u p p l y o f nervous f l u i d ; a n d the 
physical processes a n d accompany ing psychica l states w i l l 
vary accord ing as the pressure o f nervous fluid is h i g h , or 
moderate, or l o w . A n d i t depends, t e r t i a r i l y , o n the e x t e n t 
to w h i c h nervous fluid is b e i n g at the t i m e d r a w n o f f b y 
other discharges—to the viscera, t o the muscles, or t o o ther 
parts o f the nervous sys tem. A l o n g w i t h these genera l deter­
m i n i n g causes have to be t a k e n i n t o account m a n y more 
special d e t e r m i n i n g causes—the state o f the b lood as r i c h or 
poor, as w e l l or i l l aerated, as f r e e d or n o t f r e e d f r o m th is or t h a t 
waste ma t t e r ; the state o f the b l o o d as c o n t a i n i n g m o r b i d 
p roduc ts or f o r e i g n substances; the s u p p l y o f b l o o d to the 
plexuses concerned, w h i c h depends p a r t l y o n h a b i t , as i n ­
v o l v i n g f r equen t or i n f r e q u e n t ac t ion o f t h e m , a n d p a r t l y on 
the character o f the b l o o d vessels, as con t rac t i l e or the re­
verse ; and, l a s t ly , the state o f these plexuses as m o d i f i e d 
b y chronic derangements o f n u t r i t i o n due to loca l i n f l a m m a ­
t i o n a n d i t s sequelce. 

E e m e m b e r i n g t ha t a l l these co-operat ive causes have to 
be t a k e n i n t o account, we shal l , I t h i n k , see l i t t l e d i f f i c u l t y 
i n r e c o n c i l i n g the various anomalies w i t h t h e general 

p r inc ip l e set f o r t h . 
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RESULTS. 

§ 268. A not unsatisfactory fulfilment of the anticipation 
w i t h w h i c h we set ou t has, I t h i n k , been reached. I n the 
General Synthesis m e n t a l development , t raced up f r o m its 
beg inn ings , was represented as a correspondence between 
inner and outer actions, t h a t extends i n Space and i n Time, 
wh i l e i t increases i n Specia l i ty , i n Genera l i ty , and i n Com­
p l e x i t y . The Special Synthesis ca r r ied f u r t h e r this interpre­
t a t i o n o f men ta l development , b y showing h o w the advancing 
correspondence, w h e n t rans la ted i n t o the more familiar 
te rms o f K e f l e x A c t i o n , I n s t i n c t , M e m o r y , Reason, Feeling, 
and W i l l , is comprehensible as a cont inuous process natu­
r a l l y caused. A n d i n the Phys ica l Synthesis j u s t concluded, 
th i s cont inuous process n a t u r a l l y caused has been inter­
pre ted as a cumula t ive resu l t o f phys ica l actions that con­
f o r m to k n o w n phys ica l p r inc ip le s . 

Ne rve b e i n g supposed to have the molecular structure 
and proper t ies w h i c h , at the b e g i n n i n g o f th i s w o r k , we 
f o u n d such numerous reasons f o r ass ign ing to i t ; we have 
i n f e r r e d f r o m established laws o f m o t i o n , t h a t t h e molecular 
change w r o u g h t i n i t b y every discbarge i t conveys, leaves 
i t i n a state f o r convey ing a subsequent l i k e discharge w i t h 
less resistance. Th i s , b e i n g the universa l l aw o f nervous 
action, explains the un ive r sa l l a w o f in te l l igence . I n the 
foregoing chapters we have compared the var ious corollariea 
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of the one w i t h the var ious i m p l i c a t i o n s o f the o t h e r ; a n d 
we have f o u n d tha t , f r o m the s imples t t o the mos t c o m p l e x 
cases, physical p r i nc ip l e a n d psych ica l man i f e s t a t i on agree. 
Rega rd ing as superposed, each o n the p reced ing , the s t ruc ­

t u r a l effects p roduced genera t ion a f t e r genera t ion a n d 

species af ter species, we have f o r m e d a genera l concep t ion 
o f the manner i n w h i c h the mos t complex nervous systems 
have arisen out o f the s imples t . S imul t aneous ly , we have 
been helped to unders tand m o r e c lea r ly the natures o f the 
various modes o f consciousness—perceptions, ideas, emo­
t ions , & c . A n d , b y p u r s u i n g the reason ing to i t s r e m o t e r 
consequences, we have f o u n d t h a t b o t h n o r m a l a n d a b n o r m a l 
variat ions o f menta l processes, even u p to the changes of 
m o o d accompanying b o d i l y changes a n d the ecstatic fee l ings 
aroused b y cer ta in d rugs , are rendered comprehens ib le . 

The suff ic iency o f t h i s genera l p r i n c i p l e to account f o r the 
facts, can o f course be-al leged o n l y o n the assumpt ion t h a t 
changes w r o u g h t i n nervous s t ruc tures b y nervous f u n c t i o n s 
are inhe r i t ab le . T a c i t l y t h r o u g h o u t the d iv is ions p r e c e d i n g 
i t , a n d avowedly t h r o u g h o u t t h i s Phys ica l Synthesis , i t has 
been t a k e n f o r g r a n t e d tha t f r o m gene ra t ion to genera t ion 
there descend al tera t ions o f s t r u c t u r e ; b o t h o f the k i n d cal led 
spontaneous, and o f the k i n d a r i s ing f r o m f u n c t i o n a l act ions. 
T h r o u g h o u t the earlier stages o f nervous e v o l u t i o n , a l e ad ing 
a n d perhaps most act ive cause, has been the s u r v i v a l o f i n d i v i ­
duals i n w h i c h i n d i r e c t inf luences have p roduced favourable 
var ia t ions o f nervous s t ruc tu re . B u t t h r o u g h o u t i t s la ter 
stages, the mos t ac t ive cause has been the d i r e c t p r o d u c t i o n 
b y f u n c t i o n a l changes o f cor responding changes o f nervous 
s t ruc tu re , and the t ransmiss ion o f these t o p o s t e r i t y . C o n ­
s i d e r i n g h o w i n v o l v e d are the nervous systems o f super ior 
creatures, there app ly here w i t h especial force the reasons 
before g i v e n (Principles of Biology § 166) f o r c o n c l u d i n g 
t h a t na tu r a l selection is an inadequate cause o f evo lu t ion 
where m a n y co-operat ive par t s have to be s imul taneously 
m o d i f i e d ; and t h a t i n such cases the inher i tance o f f u n c 
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t iona l ly-produced modif ica t ions becomes tbe lead ing agency 
— s u r v i v a l o f tbe f i t t e s t se rv ing as an a id . 

B u t tbese processes o f d i rec t and i nd i r ec t equ i l ib ra t ion 
be ing postula ted as a c t i ng on a l l organisms tb rougbou t a l l 
t ime , we see t b a t j o i n i n g w i t b t b e m tbe i n f e r r e d effect of 
every nervous discbarge upon every cbannel passed th rough , 
we get an adequate explanat ion o f nervous evolut ion , and 
the concomitant evo lu t ion of M i n d . 

§ 269. " Thus, then, we are brought face to face with un­
mis takable ma te r i a l i sm , " w i l l exc la im many a reader. 
" Thus , then , i t is pos i t ive ly asserted tha t M i n d is a g r o w t h , 
and t ha t i t g rows a f te r the same general me thod as does 
the meanest f u n g u s or the most degraded w o r m . Thus, 
then , we mus t i n f e r t h a t the profoundest i n t u i t i o n s o f the 
discoverer and the subl imest insp i ra t ions o f the poet—the 
most abstract conceptions o f the mathemat ic ian as w e l l as 
the noblest emotions o f se l f -sacr i f ic ing sympathy—are b u t 
propert ies o f cer ta in mat ters a r ranged i n pa r t i cu la r ways . " 

N o t w i t h s t a n d i n g the explanat ions t h a t have been f r o m 
t ime to t i m e g iven , such w i l l , I doub t no t , be a f requent 
apostrophe. So favour i t e a mode o f m e e t i n g the inferences 
d r a w n , is sure to be again e m p l o y e d ; t h o u g h , as shown a l ­
ready, i t te l ls on ly against a doc t r ine t h a t has been repudi­
ated. The general r e l a t i o n between m e n t a l manifestations 
a n d ma te r i a l s t ructures t raced ou t i n the f o r e g o i n g chapters, 
has impl i ca t ions i den t i ca l w i t h , a n d no w i d e r than , those 
w h i c h f a m i l i a r experiences t h r u s t u p o n us. T h a t drowsiness 
impedes t h i n k i n g , t h a t w i n e excites or stupefies according 
to amoun t and circumstances, t h a t g rea t loss o f b lood 
produces t e m p o r a r y unconsciousness, and tha t tbe u n ­
consciousness o f dea th resul ts i f b r e a t h i n g be stopped 
f o r a f e w m i n u t e s ; are facts a d m i t t e d b y every on, be 
his t heo ry o f t h i n g s w h a t i t may . T h a t y o u cannot 
get out o f the undeveloped c h i l d , t h o u g h t s a n d feel ings 
l i k e those y o u ge t ou t o f the developed m a n ; t h a t the 
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id io t , w i t h b r a i n p e r m a n e n t l y ar res ted i n i t s g r o w t h , 
remains pe rmanen t ly incapable o f any b u t t h e s imples t 
menta l ac t ions ; are p ropos i t ions n o t denied b y the mos t i n ­
temperate re v i l e r o f phys io log ica l p s y c h o l o g y . B a t one w h o 

recognizes such fac ts a n d p ropos i t ions , is j u s t as m u c h 
chargeable w i t h m a t e r i a l i s m as one w h o pu t s toge the r facts 
and proposi t ions l i k e those w h i c h cons t i tu t e t h e f o r e g o i n g 
exposi t ion. W h o e v e r g r a n t s t h a t f r o m the r u d i m e n t a r y 
consciousness i m p l i e d b y the vacant stare o f the i n f a n t , u p 
to the quick ly-apprehens ive , fa r - see ing , a n d v a r i o u s l y -

fee l ing consciousness o f the a d u l t , t he t r a n s i t i o n is t h r o u g h 
slow steps o f m e n t a l progress t h a t accompany s low steps o f 
b o d i l y progress, t a c i t l y asserts t h e same r e l a t i o n o f M i n d 
and M a t t e r w h i c h i s asserted b y one w h o traces o u t the evo­
l u t i o n o f tbe nervous sys tem a n d the a c c o m p a n y i n g evo lu ­
t i o n o f in te l l igence , f r o m the lowest to the h ighes t f o r m s o f 
l i f e . 

B u t , as said here and before, t h e supposed i m p l i c a t i o n is 
not the t r u e i m p l i c a t i o n . L e t me once more p o i n t ou t w h a t 
the t r u e i m p l i c a t i o n is . B y w a y o f p repa ra t i on , however , 
we w i l l first observe h o w the above apostrophe m i g h t be 
met b y those to w h o m i t w o u l d be fitly addressed. 

§ 270. "Your reproaches seem to me strangely inconsis­
t en t w i t h y o u r avowed behefs and sen t iments , " m i g h t say the 
mate r ia l i s t t o h is opponent . " Y o u profess t h e p ro foundes t 
reverence f o r the Creat ive Power , f r o m w h i c h y o u h o l d t h e 
Un ive r se t o have proceeded. Y e t o f the v i s ib l e a n d t a n g i b l e 
p a r t o f the Un ive r se , y o u speak i n a w a y t ha t w o u l d be ap­
p r o p r i a t e were i t s o r i g i n d i a b o l i c a l ; a n d y o u t a u n t me be­
cause I recognize i n t h a t w h i c h y o u t r ea t w i t h so m u c h 
scorn, powers no less marvel lous t h a n those mani fes ted i n 
the h u m a n m i n d . 

" Y o u see t h i s piece o f s tee l—cold, mot ionless , and , as 
y o u suppose, insensi t ive t o a l l t h a t goes o n a round . A n 

a r t i zan uses a p o r t i o n o f i t f o r m a k i n g the balance-wheel o f 
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a wa t ch . I m m e d i a t e l y it- proves i t s e l f modif iable by cbanges 
o f tempera ture w b i c b our d u l l senses f a i l t o appreciate. 
T b o u g b b y no d i rec t measures can we detect an al terat ion 
i n tbe l e n g t b o f i t s b e a t ; ye t , i n d i r e c t l y , b y finding that i t 
loses one beat i n a h u n d r e d thousand, we ge t p r o o f that an 
mpercept ib le increase i n tbe molecular ag i t a t i on propagated 

to i t b y s u r r o u n d i n g th ings , has augmented i t s diameter and 
expanded a l l i t s par ts i n the same ra t io . Take another b i t 
o f th i s same apparent ly i n e r t substance; shape i t appropr i ­
ately ; b r i n g i t under the inf luence o f an adjacent m a g n e t ; 
and t h r o u g h o u t i t s mass there is w r o u g h t , i n some incom­
prehensible way , an inv i s ib l e change w h i c h enables i t to do— 
wha t ? f To p o i n t n o r t h and s o u t h / y o u say. Yes ; b u t to 
do f a r more t h a n th i s . I t s pe r tu rba t ions w i l l now show to 
an i n s t r u c t e d eye, the rise and progress o f a cyclone i n 
the Sun . 

" A n d wha t is the cons t i t u t ion o f th i s seemingly-s imple 
mat te r , w h i c h thus te l ls o f t h i n g s near and remote tba t re­
m a i n otherwise u n k n o w n ? I n the minu te s t v i s ib le f r agmen t 
o f i t tbere are m i l l i o n s o f un i t s severally osc i l l a t ing w i t b u n ­
imaginable speed ; and physicis ts show us t ha t the amp l i ­
tudes o f t h e i r osci l la t ions v a r y f r o m m o m e n t to moment , 
accord ing as the temperatures o f s u r r o u n d i n g objects vary . 
N a y , m u c h more t h a n t h i s is n o w in fe rab le . Each u n i t is 
n o t s imple b u t c o m p o u n d — n o t a s ingle t h i n g b u t a system 
o f t h i n g s . Spectrum-analys is has made i t manifes t tha t 
every molecule o f th i s so-called e lementary substance is a 
cluster o f m i n o r molecules d i f f e r i n g i n t he i r weights and 
r h y t h m s . Such b e i n g the c o m p l e x i t y o f mat ters we lately 
t h o u g h t s imple , j u d g e w h a t is the c o m p l e x i t y o f matters 
we k n o w as compounds . I n each molecule o f an oxide or 
an acid , the chemis t sees one o f these systems u n i t e d w i t h 
one, t w o , three, o r more systems o f another k i n d tba t 
are s i m i l a r l y i n v o l v e d . A s c e n d i n g t o orders o f com­
pounds successively more heterogeneous, he finds h i m ­
self o b l i g e d to recognize molecular complexi t ies unre* 
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presentable i n t b o u g b t \ u n t i l , on reaching organic m a t t e r , 

he oomes to molecules each o f w h i c h ( t a k i n g i n t o account 
the composi te na tu re o f i t s so-called elements) conta ins 
l i t e r a l l y more atoms t h a n the v i s ib l e heavens contains stars 
—atoms combined , system w i t h i n system, i n such ways t ha t 
each a tom, each sys tem, each c o m p o u n d sys tem, each 
d o u b l y - c o m p o u n d system, has i t s m o t i o n i n r e l a t i o n t o t h e 
rest, and is capable o f p e r t u r b i n g the rest and o f b e i n g per­

t u r b e d b y t h e m . 
" T h i s a c t i v i t y and th i s sensitiveness, w h i c h the inves t iga to r 

marvels at t he more the deeper h i s discoveries reach, is pos­
sessed i n c o m m o n b y ponderable ma t t e r and b y the seem­
ing ly - imponde rab l e ma t t e r p e r v a d i n g space. T h a t the ether, 
so ex t reme i n t e n u i t y t h a t we can scarcely represent i t t o 
ourselves as h a v i n g m a t e r i a l i t y , is nevertheless composed o f 
units w h i c h move i n c o n f o r m i t y to mechanica l laws, is n o w a 
common-place o f science. H y p o t h e t i c a l l y e n d o w i n g tbese 
uni ts w i t h momenta , a n d assuming t h a t i n each u n d u l a t i o n 
the i r courses are de t e rmined b y compos i t ion o f forces, ma the ­
maticians l o n g ago f o u n d themselves able n o t o n l y t o i n t e r ­
p re t k n o w n proper t ies o f the l i g h t cons t i t u t ed b y ethereal 
undula t ions , b u t t o assert t h a t i t h a d unobserved proper ­
t ies ; w h i c h were thereupon p r o v e d b y observa t ion t o ex is t . 
F a r greater c o m m u n i t y t h a n th i s has been disclosed be­
t w e e n the ponderable and the imponderab le : the ac t iv i t i e s 
o f e i ther are unceasingly m o d i f i e d b y the ac t iv i t ies o f the 
other . E a c h complex molecule o f m a t t e r o sc i l l a t i ng as a 
whole—nay , each separate m e m b e r o f i t i ndependen t ly 
osc i l l a t ing , causes responsive movements i n adjacent e thereal 
molecules, and these i n remoter ones w i t h o u t l i m i t ; w h i l e , 
conversely, each ethereal wave r each ing a composi te 
molecule , changes more or less i t s r h y t h m i c a l mo t ions , as 
w e l l as the r h y t h m i c a l mot ions o f i t s component clusters and 
those o f t h e i r separate members . 

" N o r do the revelat ions end here. The discovery tha t 
mat te r , seemingly so s imple, is i n i t s u l t i m a t e s t ruc tu re so 
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amazingly i n v o l v e d ; the discovery tha t , w h i l e i t appears to 
be i ne r t , i t is the seat o f ac t iv i t ies immense i n q u a n t i t y and 
c o m p l i c a t i o n ; and the discovery t ha t i t s molecules, pulsat­
i n g w i t h almost i n f i n i t e r a p i d i t y , propagate the i r pulses in to 
the a l l - su r round ing ether w h i c h carries t h e m t h r o u g h i n ­
conceivable distances i n i n f i n i t e s i m a l t imes ; serve to i n t ro ­
duce us to the ye t more marvel lous discovery tha t molecules 
o f each k i n d are special ly affected b y molecules o f the same 
k i n d e x i s t i n g i n the fa r thes t regions o f space. U n i t s of 
sod ium on w h i c h s u n l i g h t fa l l s , beat i n un i son w i t h their 
k i n d r e d u n i t s more t h a n n i n e t y m i l l i o n s o f miles off , by 
w h i c h the y e l l o w rays o f the S u n are produced . N a y , even 
th i s is a t o t a l l y inadequate i l l u s t r a t i o n o f the sympa thy dis­
p layed b y the ma t t e r composing the v is ib le Universe . The 
elements o f our E a r t h are thus connected b y bonds o f in ter ­
dependent a c t i v i t y , w i t h the elements o f stars so remote 
tha t the diameter o f the Ea r th ' s o r b i t scarcely serves as a 
u n i t o f measure to express t h e i r distances. 

" T h i s , t hen , is the f o r m o f b e i n g y o u speak o f so con­
temptuous ly , A n d , because I ascribe to th i s f o r m o f being 
powers w h i c h , t h o u g h n o t more w o n d e r f u l t h a n these, are 
more i n v o l v e d , y o u scowl at me . I f , ins tead o f saying that 
I degrade M i n d to a l eve l w i t h M a t t e r , y o u were to say tbat 
I elevate M a t t e r to a level w i t h M i n d , y o u w o u l d express the 
fact more n e a r l y . " 

§ 271. Such we may imagine to be the reply of a mate­
r i a l i s t o f the c ruder sort , w h o f a i l e d to present his bel ief 
under i t s r i g h t aspect. L e t us n o w l i s t en to one o f the same 
general school, w h o m we may suppose to unders tand bet ter 
the meanings o f these t r u t h s w h i c h science has revealed. 

" T h e name y o u g i v e me is i n t e n d e d t o i m p l y t ha t 1 
i d e n t i f y M i n d w i t h M a t t e r . I do no such t h i n g . I i d e n t i f y 
M i n d w i t h M o t i o n ; and M o t i o n is inconceivable b y us as i n 
any sense m a t e r i a l . Observe th i s w e i g h t . N o w i t is mo­
tionless ; n o w I re lax m y grasp and i t beg ins t o move to-
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wards the E a r t h . "What has suddenly en te red i n t o i t ? 
T h o u g h apparent ly unchanged i n a l l i t s p roper t i es , t h i s , o r 
any other mass, needs b u t t o ha.ve a q u a n t i t y o f m o t i o n i m ­
pressed on i t b y i m p a c t o r o therwise , a n d i t t he rea f t e r 
goes on chang ing i t s place i n space at the same v e l o c i t y ; so 
l o n g as i t meets w i t h no o ther m a t t e r and has no o ther 
mot ion impressed on i t . W h a t is t h i s source o f a c t i v i t y ? 
H o w does i t d w e l l i n the w e i g h t ? a n d i n wha t manner 
does i t cause the w e i g h t t o t ake every i n s t an t a new place ? 
On the one hand, we cannot assert t h a t M o t i o n exists as a 
something separate f r o m M a t t e r ; since asser t ing th i s imp l i e s 

that we can t h i n k o f i t as h a v i n g independen t a t t r i b u t e s . O n 
the other hand, we cannot assert t h a t M o t i o n has no separate 
existence; since, i f i t has no t , h o w can we t h i n k o f i t as 
transferred f r o m one b o d y t o another ? Moreove r , the ap­
pearance and disappearance o f M o t i o n raise the ques t ions— 
W h e r e was i t previous ly ? a n d where is i t n o w ? W h e n th i s 
we igh t fa l l s , we have no t on ly to a s k — W h e n c e has i t s m o t i o n 
come ? b u t when i t s tr ikes the pavement we have to a s k — T o 
wha t place has i t s m o t i o n gone ? P a r t o f i t was passed on 

to the particles deranged b y the b l o w ; p a r t o f i t , t r a n s f o r m e d 
in to sound-waves, has been dispersed t h r o u g h the s u r r o u n d ­
i n g a i r ; and, even wh i l e I speak, p a r t o f i t has a l ready 
t r ave l l ed mi l l ions o f miles away i n tbe shape o f e thereal u n ­
dulat ions . This M o t i o n , t h e n — n o w d i f f u s e d and impercep ­
t ib l e , now suddenly ind iv idua l i zed and p r o d u c i n g v i s ib l e 
changes, now re-diffused i n var ious f o r m s and p a r t o f i t i n ­
s tant ly t ransfer red to immeasurable distances—is o f a na tu re 
w h o l l y i n sc ru t ab l e ; and i f I i d e n t i f y M i n d w i t h i t , I i d e n t i f y 
M i n d w i t h something no less mys te r ious t h a n i t s e l f . " 

" Y o u t h i n k o f me as seeing no essential d i f ference be­
tween M i n d and the ma te r i a l p roper t i es o f b r a i n . A s w e l l 
m i g h t I t h i n k o f y o u as seeing no essential d i f ference 
between music and the m a t e r i a l p roper t ies o f the p iano 
f r o m w h i c h i t is evoked . Because y o u assert t h a t music 
is p roduced f r o m the p iano, do y o u therefore assert any 
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k i n s h i p i n nature between a p iano-s t r ing and the serial 
pulses i t generates w h e n s t r u c k ? O r do y o u therefore 
assert an i d e n t i t y between such pulses and the rela­
t ions among t h e m w h i c h const i tu te cadences and bar 
monies ? N o more t h e n do I , i n assert ing the depend­
ence o f M i n d on nervous s t ruc ture , assert any k insh ip i n 
na ture between the ma t t e r o f a nerve-cel l and the actions 
t ha t arise f r o m i t , or between these actions and those 
relat ions among t h e m w h i c h cons t i tu te t h o u g h t . D o you 
object t o the para l le l because the p iano remains si lent t i l l 
touched, w h i l e the b r a i n acts w i t h o u t ex te rna l help ? I 
r ep ly tha t i n ei ther case the power is der ived f r o m w i t h o u t , and 
tha t the effect o f the s t ruc ture is s imp ly t b a t o f t r ans fo rming 
i t . A s the m o t i o n g i v e n to an automat ic musical i n s t r u ­
ment passes t h r o u g h i t s specialized s t ruc tu re and comes out 
i n the f o r m o f pa r t i cu la r combinat ions o f serial pulses, 
simultaneous and successive ; so the m o t i o n l o c k e d u p i n a 
man's food , added to tha t d i r e c t l y received t h r o u g h his senses, 
is t r ans fo rmed w h i l e passing t h r o u g h his nervous system in to 
those combinat ions o f nervous actions w h i c h , on the i r sub­
ject ive faces, .are t hough t s and feel ings . 

c t B u t t h i s analogy is f a r too rude to convey a t rue con­
cep t ion . N o t w i t h sensible M o t i o n , even t h o u g h i t be that 
o f the i nv i s ib l e air , has M i n d any d i rec t k i n s h i p ; bu t 
o n l y w i t h insensible M o t i o n , o f k i n d s inconceivably more 
subt le and immeasurably more r a p i d . N o t to combined 
undula t ions o f ponderable substance, however rare, is M i n d 
to be a s s imi l a t ed ; b u t o n l y to combined undulat ions of 
the a l l -pe rvad ing imponderab le substance w h i c h we k n o w 
o f on ly b y inference f r o m the i r effects. The ac t iv i t ies o f this 
imponderable substance, t h o u g h f a r s impler , and i n that 
respect f a r lower , t h a n the ac t iv i t ies we ca l l M i n d , 
are a t the same t i m e f a r h i g h e r t h a n those we cal l 
M i n d i n respect o f t h e i r i n t ens i t y , t h e i r ve loc i ty , t he i r 
subt le ty . W h a t has been ga ined i n adap t ab i l i t y has 
been lost i n v i v a c i t y . T h o u g h M i n d b r i n g s i n t o ad jus tment 
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the apparatus b y w h i c h ce r t a in e thereal undu la t i ons ema­
n a t i n g f r o m the S u n are b r o u g h t t o a focus , ye t M i n d canno t , 
l i k e these concentra ted u n d u l a t i o n s , dissipate t h e d i a m o n d 
placed i n tha t focus . T h o u g h M i n d is capable o f d e v i s i n g 
an electric t e legraph , y e t i t remains w h o l l y insensible 
to those s l i g h t molecular ag i t a t i ons o n the o ther side o f the 
E a r t h w h i c h t r a n s f o r m themselves i n t o sensible m o t i o n s o n 

this side. A n d n o w t h a t the rates o f ou r ideas a n d v o l i t i o n s 
have been measured, we l ea rn t h a t t h o u g h t h o u g h t is q u i c k , 
l i g h t is many m i l l i o n s o f t imes q u i c k e r . 

" Y o u r concept ion, 0 S p i r i t u a l i s t , is f a r too gross f o r me . 
I k n o w no t w h a t m a y be the e x t e n t t o w h i c h y o u have 
ref ined th is creed w h i c h y o u i n h e r i t f r o m a b o r i g i n a l m e n . 
Disembodied s p i r i t was conceived b y y o u r r emote ancestors 
(as i t is s t i l l conceived b y var ious e x i s t i n g savages) as ma te r i a l 
enough to t ake p a r t i n ba t t l e , a n d even t o be k i l l e d 
over again . Becoming less concrete a n d de f in i t e as k n o w ­
ledge increased, the idea o f a ghos t con t i nued , t i l l q u i t e 

mode rn days, t o be tha t o f a b e i n g w h i c h c o u l d cause a l a r m ­
i n g noises and u t t e r words . E v e n y o u r qu i te - recen t 
ancestors, t ransparent as they supposed the substance o f a 
ghost t o be, nevertheless supposed i t v i s i b l e . Poss ib ly y o u 
have s t i l l f u r t h e r p u r i f i e d t h e i r be l ie f . B u t w h e t h e r y o u 
confess i t or no t , y o u cannot t h i n k o f d i sembod ied s p i r i t 
w i t h o u t t h i n k i n g o f i t as o c c u p y i n g a separate place i n 
space—as h a v i n g pos i t i on , a n d l i m i t s , a n d such ma te ­
r i a l i t y as is i m p l i e d b y l i m i t s . T h i s idea, n o t commended to 
me b y i t s genealogy, qu i t e unsa t i s fac tory i n i t s na tu re , a n d 
w h o l l y unsuppor ted b y evidence, I cannot accept. M i n d , 

I i d e n t i f y w i t h t h a t w h i c h is n o t r e l a t i v e l y i m m a t e r i a l 
bu t absolutely i m m a t e r i a l . I t has n o t even the inconce ivab ly 
ref ined m a t e r i a l i t y o f t h e ether w h i c h fills w h a t y o u cal l 
emp ty space; b u t i t is assimilable t o the ac t iv i t i e s m a n i ­
fested b y th i s ether, as w e l l as b y a l l sensible f o r m s of 
be ing . E v e r y w h e r e i n unceas ing i n f l u x a n d e f f l u x , i t is 

tha t w h i c h is f o r ever d i s so lv ing and r e - f o r m i n g sensible ex. 
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istences o f a l l orders—organic a n d inorganic . Pervading 
a l ike the space w h i c h is occupied and the space w h i c h seems 
to us unoccupied, i t gives to the ponderable substance filling 
the one i t s powers o f ac t ion and react ion, and to tbe 
imponderable substance filling the other i t s powers of 
conveying actions and reactions f r o m one body to another. So 
tha t w h e n there happens some vast catastrophe l i k e tha t of 
w h i c h the star near e Coronce was l a t e ly the seat, i t is at once 
the agent b y w h i c h the t r a n s f o r m a t i o n is w r o u g h t and the 
agent b y w h i c h is conveyed, w i t h almost i n f i n i t e speed 
t h r o u g h the Universe , the r e s u l t i n g t r emor f e l t on the sur­
faces o f i t s countless w o r l d s . " 

§ 272. Comparatively consistent as is this answer, and 
se rv ing t h o u g h i t does to t h r o w back w i t h added force the 
reproaches o f the sp i r i tua l i s t , i t is no t the answer to be here 
g iven . I n tho c los ing paragraphs o f First Principles, and 
again i n the earlier par ts o f the present w o r k , the pos i t i on 
t a k e n was, t h a t the t r u t h is n o t expressible ei ther b y Mate ­
r i a l i s m or b y S p i r i t u a l i s m , however m o d i f i e d and however 
re f ined . L e t me now, f o r the last t i m e , set f o r t h the u l t i ­
mate impl i ca t ions o f the a rgumen t r u n n i n g t h r o u g h this 
vo lume, as w e l l as t h r o u g h preceding volumes. 

Car r ied to whatever extent , the inqu i r i es o f the psycho­
log i s t do no t reveal the u l t i m a t e na ture o f M i n d ; any more 
t han do the inqu i r i es o f the chemist reveal the u l t ima te 
nature o f M a t t e r , or those o f the phys ic i s t the u l t ima te 
na ture o f M o t i o n . T h o u g h the chemist is g r a v i t a t i n g 
towards the be l ie f t ha t there is a p r i m i t i v e a tom, out of 
w h i c h b y var ious ly -a r ranged unions are f o r m e d the so-
cal led elements, as ou t o f these b y var ious ly-ar ranged 
unions are f o r m e d oxides, acids, a n d salts, and the m u l t i ­
tudinous more complex substances; ye t he k n o w s no more 
than he d i d at first about t h i s h y p o t h e t i c a l p r i m i t i v e a tom. 
A n d s imi la r ly , t h o u g h we have seen reason f o r t h i n k i n g 
that there is a p r i m i t i v e u n i t o f consciousness, t ha t sensations 
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o f a i l orders are f o r m e d o f such u n i t s c o m b i n e d i n va r ious 
relat ions, t h a t b y t h e c o m p o u n d i n g o f these sensations 
and t he i r various re la t ions are p r o d u c e d percept ions a n d 
ideas, and so on u p t o the h i g h e s t t h o u g h t s a n d emot ions ; 
yet th i s u n i t o f consciousness remains i n sc ru t ab l e . Suppose 
i t t o have become q u i t e clear t h a t a shock i n consciousness 
and a molecular m o t i o n , are t h e sub jec t ive a n d ob jec t ive 
faces o f the same t h i n g ; w e con t inue u t t e r l y incapable o f 
u n i t i n g the t w o , so as t o conceive t h a t r e a l i t y o f w h i c h t h e y 
are the opposite faces. L e t us consider h o w e i the r face 

is f r amed i n ou r t h o u g h t s . 
The concept ion o f a r h y t h m i c a l l y - m o v i n g mass o f sensible 

matter , is a synthesis o f ce r t a in states o f consciousness t h a t 
s tand related i n a c e r t a i n succession. T h e concep t ion o f a 
r h y t h m i c a l l y - m o v i n g molecule , is one i n w h i c h these states 
and t he i r re la t ions have been reduced to the ex t remes t 
l i m i t s o f d imension representable to the m i n d , a n d are t h e n 

assumed to be f u r t h e r reduced f a r b e y o n d the l i m i t s o f r e ­
presentat ion. So t h a t th i s r h y t h m i c a l l y - m o v i n g molecu le , 
w h i c h is our u n i t o f compos i t ion o f e x t e r n a l phenomena, is 
men ta l i n a t h r e e - f o l d sense—our experiences o f a r h y t h m i ­
c a l l y - m o v i n g mass, whence the concep t ion o f i t is de r ived , 
are states o f m i n d , h a v i n g ob jec t ive coun te rpar t s t h a t are u n ­
k n o w n ; the der ived concep t ion o f a r h y t h m i c a l l y - m o v i n g 
molecule, is f o r m e d o f states o f m i n d t h a t have no d i r e c t l y -
presented object ive coun te rpar t s a t a l l ; a n d w h e n we t r y t o 
t h i n k o f the r h y t h m i c a l l y - m o v i n g molecule as w e suppose i t 
to exis t , we do so b y i m a g i n i n g t h a t w e have re-represented 
these representat ive states, o n an i n f i n i t e l y - r e d u c e d scale. 
So tha t the u n i t o u t o f w h i c h w e b u i l d our i n t e r p r e t a t i o n of 
mater ia l phenomena, is t r i p l y idea l . 

O n the o ther h a n d , w h a t are w e t o t h i n k o f t h i s idea l 
un i t , considered as a p o r t i o n o f M i n d ? I t arises, a3 we 
have seen, b y synthesis o f m a n y fee l ings , r ea l a n d ideal , 
and o f the m a n y changes a m o n g t h e m . W h a t are fee l ings ? 
W h a t is changed ? A n d w h a t changes i t ? I f to avoid 
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obvious impl ica t ions o f a ma te r i a l i t y , we ca l l each 
element o f t h i s idea l u n i t , a state o f consciousness, 
we o n l y ge t i n t o other s imi la r impl ica t ions . The con­
cept ion o f a state o f consciousness impl ies the con­
cep t ion o f an existence w h i c h has the state. W h e n 
o n decomposing cer ta in o f our feel ings we find them 
f o r m e d o f m i n u t e shocks, succeeding one another w i t b 
d i f f e ren t rapid i t ies and i n d i f f e ren t combina t ions ; and 
w h e n we conclude tha t a l l our feel ings are p robab ly fo rmed 
o f such un i t s o f consciousness var ious ly combined, we are 
s t i l l o b l i g e d to conceive th i s u n i t o f consciousness as a 
change w r o u g h t b y some force i n someth ing . N o e f for t of 
i m a g i n a t i o n enables us t o t h i n k o f a shock, however minu te , 
except as undergone b y an en t i t y . W e are compelled, 
therefore , t o postulate a substance o f M i n d tha t is 
affected, before we can t h i n k o f i t s affect ions. B u t we 
can f o r m no n o t i o n o f a substance o f M i n d absolutely 
divested o f a t t r ibu tes connoted b y the w o r d substance; 
and a l l such a t t r ibu tes are abstracted f r o m our experiences 
o f ma t e r i a l phenomena. E x p e l f r o m the concept ion of 
M i n d every one o f those a t t r ibu tes b y w h i c h we d is t inguish 
an ex te rna l someth ing f r o m an ex te rna l n o t h i n g , and the 
concept ion o f M i n d becomes n o t h i n g . I f t o escape this 
d i f f i c u l t y we repudia te the expression " state o f con­
sciousness," and cal l each undecomposable f e e l i n g " a con­
sciousness," we mere ly get out o f one d i f f i c u l t y i n t o another. 
A consciousness, i f n o t the state o f a t h i n g is i t s e l f a t h i n g . 
A n d as many d i f f e r en t consciousnesses as there are, so many 
d i f fe ren t t h ings there are. H o w shal l we t h i n k o f these so 
many independent t h ings , h a v i n g t h e i r d i f f e r e n t i a l charac­
ters, w h e n we have exc luded a l l conceptions de r ived f r o m 
ex te rna l phenomena ? W e can t h i n k o f ent i t ies t ha t d i f fe r 
f r o m one another a n d f r o m n o n e n t i t y , o n l y b y b r i n g i n g 
in to ou r t hough t s the remembrances o f ent i t ies w h i c h we 
d i s t ingu ished as objec t ive a n d ma te r i a l . A g a i n , h o w are 
we to conceive these consciousnesses as e i ther b e i n g 
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changed one i n t o another or as b e i n g replaced one b y 
another ? "We cannot do t h i s w i t h o u t conce iv ing o f cause; 
and we k n o w n o t h i n g o f cause save as man i f e s t ed i n 
existences we class as ma te r i a l—ei the r ou r o w n bodies o r 

s u r r o u n d i n g t h i n g s . 
See t h e n our predicament . W e can t h i n k o f M a t t e r o n l y 

i n t e rms o f M i n d . W e can t h i n k o f M i n d o n l y i n t e rms o f 
M a t t e r . W h e n we have pushed our exp lo ra t ions o f the 
first t o the u t t e r m o s t l i m i t , w e are r e f e r r ed t o the second 
fo r a final a n s w e r ; a n d w h e n we have g o t the final answer 
o f the second we are r e f e r r e d back t o the first f o r an i n t e r ­
p r e t a t i o n o f i t . W e find the value o f x i n t e rms o f y; 
t h e n w e find the value o f y i n t e rms o f x; and so o n we 
m a y cont inue f o r ever w i t h o u t c o m i n g nearer to a so lu t ion . 
T h e ant i thesis o f subject a n d objec t , never t o be t rans­
cended w h i l e consciousness lasts, renders imposs ib le a l l 
knowledge o f t ha t U l t i m a t e E e a l i t y i n w h i c h subjec t and 
object are u n i t e d . 

§ 273. And this brings us to the true conclusion implied 
t h r o u g h o u t the f o r e g o i n g pages—the conclus ion t h a t i t is 
one and the same U l t i m a t e E e a l i t y w h i c h is man i fes ted t o 
us sub jec t ive ly a n d ob j ec t i ve ly . F o r w h i l e the na tu re o f 
tha t w h i c h is mani fes ted under e i ther f o r m proves t o be 
inscrutable , t he order o f i t s mani fes ta t ions t h r o u g h o u t a l l 
menta l phenomena proves t o be the same as the order o f i t s 
manifestat ions t h r o u g h o u t a l l m a t e r i a l phenomena. 

The L a w o f E v o l u t i o n holds o f the i n n e r w o r l d as i t does 
o f the outer w o r l d . O n t r a c i n g u p f r o m i t s l o w a n d vague 
beg inn ings the in te l l igence w h i c h becomes so marve l lous 
i n the h ighes t beings, w e find t h a t unde r wha teve r aspect 
contempla ted , i t presents a progress ive t r a n s f o r m a t i o n o f 
l i k e na ture w i t h the progress ive t r a n s f o r m a t i o n w e trace i n 
the Un ive r se as a whole , no less t h a n i n each o f i t s par t s . 
I f we s tudy the development o f the nervous system, we see i t 
advanc ing i n i n t e g r a t i o n , i n c o m p l e x i t y , i n definiteness. Tf 
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we t a r n to i ts func t ions , we find these s imi l a r l y show an over-
increasing inter-dependence, an augmenta t ion i n number and 
heterogenei ty , and a greater precis ion. I f we examine the 
relat ions o f these func t ions to the actions g o i n g on i n the 
w o r l d a round, we see t ha t the correspondence between 
t h e m progresses i n range and amount , becomes cont inual ly 
more complex and more special, and advances th rough 
d i f fe ren t ia t ions and in tegra t ions l i k e those everywhere 
g o i n g o n . A n d w h e n we observe the correlat ive states of 
consciousness, we discover t ha t tbese, too, b e g i n n i n g as 
s imple, vague, and incoherent , become increas ingly-nume­
rous i n the i r k i n d s , are u n i t e d i n t o aggregates w h i c h are 
larger , more m u l t i t u d i n o u s , and more m u l t i f o r m , a n d even­
t u a l l y assume those finished shapes we see i n scientif ic 
general izat ions, where de f in i t e ly -quan t i t a t ive elements are 
co-ordinated i n de f in i t e ly -quan t i t a t ive relat ions. 

Such are the results o f a synthesis w h i c h we shall pre­
sent ly find v e r i f i e d b y analysis. These are the conclusions 
to w h i c h Objec t ive Psychology has b r o u g h t us ; and these 
are the conclusions to w h i c h we shall find ourselves led by 
tha t Subjec t ive Psychology to w h i c h we now pass. 
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ON THE ACTIONS OF ANAESTHETICS AND NARCOTICS. 

W H I L E omitting them f rom the text, 1 cannot refrain f rom here 
appending certain conclusions respecting the actions of Anaesthetics 
and Narcotics, to which I have been led while seeking an explanation 
of the anomalies referred to . 

I t is commonly supposed that these agents have special relations 
to nervous tissue, rather than to other tissues; and, because of the 
different effects they work, i t is even assumed that some of them 
have elective affinities for the matter composing certain nervous 
centres rather than for that composing others. This last supposi­
tion, made without other warrant than that i t renders certain of the 
facts intelligible, must be carried much further to account for all the 
facts. A s the same anaesthetic does not act in the same way on all 
persons, but here affects one centre more and here another, i t must 
be assumed that the chemical compositions of these centres are in 
such cases interchanged—nay, as one drunken man becomes morose 
while another becomes affectionate, i t must be supposed that different 
parts of the cerebral hemispheres have in such cases interchanged 
their chemical compositions. Nor is even this the extreme of the 
difficulty. F o r since in the same individual, the same quantity of 
the same anaesthetic wil l produce quite different effects in different 
states of the circulation; the hypothesis requires us to suppose that 
these contrasts of chemical composition among the nervous centres 
interchange f rom hour to hour. 

I f instead of a gratuitous assumption that leaves many of the effects 
unaccounted for, we make an assumption tbat is not gratuitous and 
renders the facts, general and special, intelligible, there cannot be a 
doubt which of the two is preferable. Setting out, then, w i th the 
generalization that these various substances that affect the nervous 
system—the vegeto-alkalies, the alcohols and ethers, nitrous oxide, 
ammonia, arsenic, the mineral acids, &c.—are substances that pro­
duce changes in albuminous matters, let us consider how their 
respective effects wi l l be modified by the various conditions under 
which they act. Agents having powerful affinities for components of 
the tissues and fluids, given in small quantities to avoid destruction 
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of the membranes, can scarcely reach the nervous system in uncora-
bined states ; and may be expected to work their respective effects 
through the instrumentalities of the compounds they have formed. 
Tbe most conspicuous effects wil l be wrought by those agents 
which, while they can produce molecular changes in albuminous 
substances, have not such powerful affinities for them, or for their 
elements, as to be arrested on their way to the nervous system. The 
anaesthetics and narcotics may fairly be regarded as fulfilling this 
requirement. So much being premised, let us ask what will be the in 
fluences of such substances carried indiscriminately through the body 
and acting indiscriminately on the tissues. I f a blood-corpuscle, or 
a bile-cell, or a particle of mucous membrane, is affected by ethei 
or by opium, and changed isomerically or otherwise, the implied 
molecutar disturbance works little or no effect on the body at large, 
in the absence of a channel through which the disturbance can be 
conducted. But if the ether or opium affects a molecule 
of a nerve-corpuscle, tbe line of isomerically-changing molecules 
connected wi th the nerve-corpuscle, conveys the disturbance to some 
remote place; whence, by diffusion and re-diffusion, i t is carried 
through the nervous system as a whole. That is to say, we need 
not suppose the anaesthetic or narcotic to have more "affinity for 
the protein-substance of nerve-corpuscle or nerve-fibre, than for the 
other forms of protein-substance i t comes in contact wi th ; but its 
effect is comprehensible as resulting from the structural relations of 
nerve-corpuscle and nerve-fibre. 

Carrying wi th us this conception, and not assuming that the 
anaesthetic or narcotic has any elective affinity for the matter of one 
nerve-corpuscle rather than for that of another, or for nerve-
corpuscle rather than for nerve-fibre, let us consider what further 
differences in its actions wi l l be entailed by further differences in the 
conditions of the parts. W e have experimental proof that an agent 
which arrests the function of nerve, serves at the moment of its 
action to excite nerve. I f nerve is cut in two, or constricted by a 
ligature, or seared, or touched by a powerful acid, i t is, in the act 
of being incapacitated, made to convey a strong discharge. We 
have reason to expect, then, that whatever agent so acts on nerve-
substance as to disable i t , w i l l , in working the implied molecular 
change, cause a molecular disturbance constituting excitement. To 
understand ful ly , however, why stimulation precedes narcosis, we 
must observe the different relations of nerve-corpuscles and nerve-
fibres to tbe blood. 

As pointed out when treating of the nervous system, its vescicular 
tissue is far more vascular than its fibrous tissue; and further, 
while the matter of nerve-vesicles is so arranged as to offer the least 
possible obstacle to the reception of fluid from the adjacent 
capillaries, the matter of nerve-fibres is shielded by a medullar} 
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sheath. Hence, when any agent capable of so changing the mole­
cular state of nerve-matter as to arrest its function, is carried into 
the blood, i t first acts on the nerve-corpuscles. Each change produced 
in one of these (be i t the decomposition of a molecule or, as is more 
probable, the isomeric transformation of a molecule) implies a disen­
gagement of molecular motion, that is immediately propagated along 
the connected nerve-fibres, and excites the parts to which they run. 
Every nerve-corpuscle being thus quickly acted upon, and emitting 
successive discharges as the successive molecular transformations are 
wrought in i t , there results a general exaltation of state; as shown 
physically in the invigorated pulse and contractions of tho muscles, 
and as shown psychically in the rush of vivid ideas and intensified 
feelings Bu t what is taking place with the rest of the nervous 
system ? While some molecules of alcohol or ether or chloroform, 
as the case may be, have thus quickly passed f rom the closely-
adjacent capillaries into the almost naked matter of the nerve-
corpuscles, other such molecules are elsewhere on their way through 
the outer coats of the nerve-tubes and the medullary sheaths wi th in 
these ; and they presently reach the bundles of fibrillae forming the 
axis-cylinders. I t may be concluded that the isomeric changes 
they immediately begin to produce in these, at first add to the 
general excitement. Though each molecule changed is thereafter 
incapacitated for takiug part in the transfer of a nerve-wave; yet 
in the act of being changed, i t becomes itself the initiator of a 
nerve-wave. Be this as i t may, however, we must infer that as the 
anaesthetic invades a nerve-fibre more and more, a greater and 
greater number of its molecules are rendered unable to transfer a 
wave of the peculiar isomeric change which constitutes a nervous 
discharge; and, eventually, the fibre becomes impermeable. 

Observe, now, the several implications. W e have first an explana­
tion of the fact that, other things being equal, the longer nerve-
fibres become impermeable sooner than the shorter. Assuming, as 
we may fairly do, that all the nerves conveying sensations of touch 
ar e equally permeable, i t wi l l naturally happen that at the expira-
t i o n of a given interval, the probability that a nerve-fibre has been 
at some part of its course invaded by the anaesthetic, wi l l be greater 
i f the fibre is long than if i t is short. Hence the fact that anaes­
thesia occurs first in the hinder extremities ; and that parts of the 
surface nearer to the nervous centres lose their sensibility later.* 

W e are enabled also to account for those diversities of results 
produced by different doses and by the same dose under different 
conditions. Reaching easily the vesicular elements of the nervou? 
system, and wi th more difficulty the fibrous elements, a small 

* It is true that, according to Dr. Anstie, dogs and rats experimented upon, 
early lose sensation in the muzzle ; but here the natural anaesthesia due to the 
coldness caused by constant evaporation, aids the artificial anaesthesia. 
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quantity of one of these substances introduced into the blood, will 
have a stimulating effect l i t t le i f at al l qualified by the anaesthetic 
effect. Obviously, too, the conflict between these opposite actions 
—the one tending to increase the genesis of nervous fluid and the 
other tending to block up the channels for its discharge—will, 
other things equal, end in predominance of the one or the othei 
according to the state of the circulation, general or local. I f the 
blood is rapidly propelled, so as to bring to the nervous centres an 
abundant supply not only of the exciting agent but of the materials 
which further waste and repair, the increased amount of nervous 
fluid generated, may more than compensate for decrease in the 
facil i ty of its transfer along the nerves ; and this may especially be 
expected to happen where, in addition to an active general circula­
tion, the circulation through the brain as a whole, or through some 
of its plexuses, is much exalted. On the other hand, as the anaes­
thetic, once diffused through the system, wi l l invade the nerve-fibres 
in much the same way whether the blood moves slowly or quickly, 
there wi l l , when i t moves slowly, result an impediment to nervous 
discharge without any augmented pressure of nervous fluid, and 
hence the sedative influence will predominate. The contrasts be­
tween different persons, and different states of the same person, as 
affected by these agents, thus become intelligible. 

" Bu t how are we to explain the unlike effects produced on the 
nervous system by unlike agents ? Should not all anaesthetics and 
narcotics have the same effects ? " I reply in the first place, that 
much as these various agents, swallowed or inhaled or injected, 
differ in their minor results, they do agree in their major results, as 
being excitants or sedatives according to circumstances, and as 
habitually producing exaltation of function before depression of 
function, when the dose is sufficient to produce depression. I n the 
second place, I reply that while there are doubtless many more 
special causes of differences in their actions, there is one conspicu­
ous general cause—their greater or less molecular mobility, and con­
sequent greater or less diffusibility through the tissues. From this 
arises the generic contrast between the actions of anaesthetics and 
narcotics. A s compared with the vegeto-alkalies, & c , the 
alcohols, ethers, & c , are substances of much lower molecular com­
plexity, which show by their readiness to assume the gaseous form 
how much more diffusible they are. Bearing in mind the researches 
of Prof. Graham, we may fairly infer that molecules of nitrons 
oxide, or ether, or chloroform, pass through the walls of the blood­
vessels and the protective coats of the nerve-fibres, much more 
rapidly than do molecules of morphia, or of that component to 
which hashish owes its power. A n d if so, i t must naturally happen 
that while the stimulant effects of the anaesthetics wi l l hi very 
quickly shown and soon followed by the paralyzing effects, the 
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stimulant effects of the narcotics, less quickly shown, wi l l be less 
quickly followed by the paralyzing effects. I t may be suspected, 
too, that among the anaesthetics themselves and among the nar-
sotics themselves, many such unlikenesses of action must result 
f rom unlikenesses of diffusibility. Indeed, suspicion rises almost to 
certainty on remembering how the most diffusible anaesthetics not 
only rapidly act but rapidly cease to act, in consequence of their 
speedy elimination f rom the system. 

I t is quite possible, then, that the various effects worked by these 
various agents, all result f rom specialities of co-operation among the 
many factors. L e t me briefly enumerate these fac tors :—1. The 
place at which the agent is absorbed, and the consequent ability of 
the agent to act on some parts of the nervous system sooner than on 
others. 2. The rapidity of absorption; which, if great, wi l l make 
possible a marked local effect before a marked general effect. 3. The 
quantity absorbed, as sufficient to act on nerve-vesicle without 
appreciably affecting nerve-fibre, or as sufficient to appreciably 
affect both. 4. The relative molecular mobility of the agent. 
5. I ts chemical relations to the blood, (a) as affecting its power 
of carrying gases, (b) as affecting its various components in such 
ways as to aid or hinder waste or nutri t ion. 6. I t s chemical 
relations to the substances passed through (more especially to the 
medullary substance covering nerve-fibre) which wil l aid or hinder 
its paralyzing effect. 7. The general state of the circulation. 
8. The state of the circulation in each nervous centre, as ordinary 
or as excited by function. 9. The characters of the nerve-fibres 
acted upon, as differ ing (a) in length, (b) in abili ty to convey 
discharges w i t h facili ty, (c) in amount of protective covering, (d) 
in proximity to many or few capillaries. Here, then, are a dozen 
factors, the co-operation of which wi l l not be the same in any two 
cases; and unlike primary combinations of them may cause end­
lessly-varied secondary combinations—as when, for example, the 
vaso-motor nerves of one centre are acted on sooner than on those 
of another, thus complicating the effects by altering the relative 
supplies of blood to these centres. I t is not necessary, then, to 
assign elective affinities for special centres as the only possible 
causes of the special effects. This hypothesis should, I think, be 
resorted to only when other modes of interpretation are proved 
inadequate. 

28 



CONSCIOUSNESS U N D E R C H L O R O F O R M . 

A U N I V E R S I T Y graduate, whose studies in Psychology and Philo­
sophy have made him an observer able to see the meanings of his 
experiences, has furnished me with the following account of the 
feelings and ideas that arose in him during loss of consciousness and 
during return to consciousness. M y correspondent, describing 
himself as extremely susceptible to female beauty, explains that 
" the g i r l " named in the course of the description was an unknown 
young lady in the railway carriage which brought him up to town 
to the dentist's. He says his sys'tem resisted the influence of 
chloroform to such a degree, that i t took twenty minutes to produce 
insensibility: the result being that for a much longer time than 
usual he underwent partial hyperesthesia instead of anaesthesia. 
A f t e r specifying some dreadful sensations which soon arose he goes 
on to say :— * * * I began to be terrified to such 
a wonderful extent as I would never before have guessed possible. 
I made an involuntary effort to get out of the chair, and then— 
suddenly became aware that I was looking at noth ing: while 
taken up by the confusion in my lungs, the outward things in the 
room had gone, and I was " alone in the dark." I felt a force on 
my arm (which did not strike me as the surgeon's " hand," but merely 
as an external restraint) keeping me down, and this was the last 
straw which made me give in, the last definite thing (smell, sound, 
sight, or touch) I remembered outside my own body. Instantly I 
was seized and overwhelmed by the panic inside. I could feel 
every air-cell struggling spasmodically against an awful pressure. 
I n their struggle they seemed to tear away from one another in all 
directions, and there was universal racking torture, while meantime 
the common foe, in the shape of this iron pressure, kept settling 
down with more and more irresistible might into every nook and 
crevice of the scene. M y consciousness was now about this: I was 
not aware of anything but an isolated scene of torture, pervaded by 
a hitherto unknown sense of terror (and by what I have since learnt 
is called " t he unity of consciousness:" this never deserted the 
scene, even down to the very last inaudible heart-beat). Yet I call 
i t a " scene," because I recognized some different parts of my body, 
and felt that the pain in one part was not the same as that in 
another. Meanwhile, along with the increased intensity of convul­
sion in my lungs, an element of noise had sprung up. A chaotic 
roaring ran through my brain, innumerable drums began to beat far 
inside my ear, t i l l the confusion presently came to a monstrous 
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thudding, every thud of which wounded me like a club fal l ing 
repeatedly on the same spot. * * * ° 

From this stage my lungs ceased to occupy me, and I forget how 
the struggle finished. There was a sense of comparative relief that, 
at any rate, one force was victorious, and the distraction over; the 
strange large f r igh t that had seized me so entirely when I felt 
myself ensnared into dark suffocation was now gone also, and there 
was only left the huge thudding at my ears, and the terribly 
impetuous stroke of my heart. The thudding gradually got less 
acutely painful, and less loud ; I remember a recognition of satis­
faction that one more fearful disturbance was gone. But, while the 
thunder in my ear was thus growing duller, all of a sudden my 
heart sprang out with a more vivid flash of sensation than any of 
those previous ones. The force of an express engine was straining 
there, and like a burning ball i t leapt f rom side to side, faster and 
faster, hi t t ing me wi tb such a superhuman earnestness that I felt 
each time as if the i ron had entered my soul, and i t was all over with 
me for ever. (Not that " I " was now any more than this burning-
hot heart and the walled space in which i t was making its strokes: 
the rest of " m e " had gone unobserved out of focus.) Every 
stroke produced exquisite pain on the flesh against which i t beat 
glowing, and there was a radiation, as f rom a molten lump of metal 
between enclosures. Presently the unbearable heat got less, and 
there was nothing remaining except a pendulous movement, 
slackening speed, and not painful. Of nothing beyond was I 
conscious but this warm body v ibra t ing : not a single other part of 
me was left, and there was not a single other movement of any sort 
to attract my attention. A fading sense of infinite leisure at last, 
in a dreamy inaudible a i r ; then all was hushed out of notice. 

* * There was the breaking of a silence that might have 
been going on for ever in the utterly dark air. A n undisturbed 
empty quiet was everywhere, except that a stupid presence lay like 
a heavy intrusion somewhere,—a blotch on the calm. This blotch 
became more inharmonious, more distinctly leaden ; i t was a heavier 
pressure,—it is actually intruding further,—and before almost there 
was time to wonder feebly how disagreeable was this interruption 
of untroubled quiet, i t had loomed out as something unspeakably 
cruel and woeful. For a bit there was nothing more than this 
profoundly cruel presence, and my recognition* of i t . I t seemed 
unutterably monstrous in its nature, and I felt i t like some super­
human injustice; but so entire had been the still rest all round 
before its shadow troubled me, that I had no notion of making the 
faintest remonstrance. * * * I t got worse. * * * 
Just as the cruelty and injustice became so unbearable that I hardly 

* I f there were a noun belonging to the verb " To be aware of," like 
"recognition" to "recognize," i t would be the one to use here. 
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could take i t in, suddenly i t came out a massive, pulsating pain. 
and I was al l over one tender wound, with this dense pain probing 
me to my deepest depths. I felt one sympathetic body of atoms, 
and at each probe of the pain every single atom was forced by a 
tremendous pressure into all the rest, while everyone of them was 
acutely tender, and shrank from the wound—only there was nowhere 
to shrink. A little before, I had merely felt the cruel element, in 
helpless passivity; now, a still more crushing probe came; for an 
instant i t forced all my atoms into one solid steel-mass of intense 
agony—then, when things couldn't go much further, and all must 
be over, a sense of reaction emerged; there was a loosening, and I 
was urged into relief by uttering f rom my very depths, what seemed 
not so much (at first) a piteous remonstrance as a piteous " express­
ion " (like an imitation) of the pain: in fact, the sense of woe had got 
also outside, and I heard i t , a very low, infinitely genuine, moan. 

The next second there was a change: hitherto i t had been 
pain partout—now there came a quick concentration, the pain all ran 
together (like quicksilver), and I suddenly was aware that i t was 
(localized) up on the right; while, simultaneously with this recogni­
tion of locality, a feeling of incipient resistance began to be in other 
parts (not that I felt them except just as other parts) of me from 
which the pain had receded. The pain itself was no less intense, 
rather more vivid, only I seemed to take it in a more lively manner: 
my uttering of a moan was no longer a mere fai thful representation 
out into the air of what was inside me, but I had a slight sense of 
making an appeal for sympathy : to whom or to what I did not kuow, 
for there was no one or anything there. I was just going to utter 
a yet louder moan—as a fresh fearful imposition of force plunged 
into me—when, there in front of me, to the left of my pain, was 
that g i r l , with those lovely ankles, and the graceful Zingari brown 
stockings. * I felt, as distinctly as if some had told Die 
aloud, that I would not make any cry, that i t was not the thing. 

Now came an agonizing cold wrench, and two or three more 
successively, in such a hideously rough fashion, that the gir l went, 
and everything was tortured out of me but the darkness and the 
gigantic racking swaying torture which was excruciating my right 
side. A n iron force like a million-horsepower had hold of me, and 
I was being pulled upwards and out of where I was, while I myself 
seemed another million-horsepower which would not be pulled: the 
pain was something to be remembered. But up I came, the dark­
ness got denser ( I went so fas t ) ; i t was vibrating, the dense agony 
vibrated faster; / was quivering, struggling, k icking ou t ; every­
thing was a convulsion of torture, my head seemed to come to the 
surface, a glimpse of light and air broke on the darkness, voices 
came through to me, and words; I recognized that a "tooth" was 
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being slowly twisted out of my jaw, then I groaned imploringly j„ 
true earthly style, as if this was too much, and I ought to be let 
alone now I was getting my "head" ou t ; then I swallowed in 
air, made an exertion wi th my « c h e s t , " found my " arms" were 
pressing something hard, grasped the " chair," and pushed myself 
up out in bewildered l ight , just as the dentist threw away tho 
second r ight molar f rom the upper jaw. 

Concerning this account i t may be remarked, on the one hand, 
that the higher consciousness seems not to have been wholly 
abolished; since there remained certain emotions and certain most 
general ideas of relation to objective agents. On the other hand i t 
is to be doubted whether the partial consciousness which the 
narrator had during anaesthesia, is not, i n the description, eked out 
in some measure by the ideas of his recovered consciousness carried 
back to them. Be this as i t may, however, it is clear that certain 
components of consciousness disappeared and others became 
extremely vague, while a remainder continued tolerably distinct. 
A n d there is much significance in the relations among them :— 
1. There ceased earliest the sensations derived f rom the special 
senses; then the impression of force acting on the body from 
wi thout ; and, simultaneously, there ceased the consciousness of 
external space-relations. 2. There remained a vague sense of rela­
tive position within the body; which, gradually fading, left at last 
only a sense of those space-relations implied by consciousness of the 
heart's pulsations. 3. A n d this cluster of related sensations 
produced by the heart's action, finally constituted the only remain­
ing distinct portion of the Ego. 4. I n the returning consciousness 
we note first a sense of pressure somewhere : there was no con­
sciousness of space-relations within the body. 5. The consciousness 
of this was not a cognition proper. I n an accompanying letter my 
correspondent says of i t : — " 'Recogni t ion ' seems to imply install­
ation in some previously-formed concept (talking in the Kantian 
way), and this is just what was not the case : " that is, consciousness 
was reduced to a state in which there was not that classing of 
states which constitutes thought. 6. The pain into which the 
pressure was transformed was similarly universal instead of local 
7. When the pain became localized, its position in space was 
vague: i t was " up on the r ight ." 8. Concerning the apparition 
of " the g i r l , " which, as my correspondent remarks, seems to have 
occurred somewhat out of the probable order, he says, in a letter: 
— " I did not recognize her 'under any concept'—what I savv 
seemed to be almost unassisted intuition in the Kantian sense." 
9. The localization of the pain was at first the least possible—the 
consciousness was of that part versus all other parts unlocalized. 

These experiences furnish remarkable verifications of certain 
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doctrines set forth in this work. This degradation of consciousness 
by chloroform, abolishing first the higher faculties and descending 
gradually to the lowest, may be considered as reversing that 
ascending genesis of consciousness which has taken place in tho 
course of evolution; and the stages of descent may be taken as 
showing, in opposite order, the stages of ascent. I t is significant, 
therefore, that impressions from the special senses ceasing early, 
leave behind as the last impression derived f rom without, the sense 
of outer force conceived as opposed by inner resistance; for this we 
saw to be the primordial element of consciousness. (§ 347.) Again, 
the fact that tbe consciousness of external space disappeared simul­
taneously with the consciousness of external force, answers to the 
conclusion drawn that space-ideas are built out of experiences of 
resistant positions, the relations among which are measured by 
sensations of muscular effort. ( §§ 343, 348.) Further there is 
meaning in the fact that a vague sense of relative position within 
the body survived; since we concluded that by mutual exploration 
there is gained that knowledge of the relations among the parts 
of the body, which gives measures through which the developed 
knowledge of surrounding space is reached. ( § § 3 4 4 , 3 4 5 . ) Ouce 
more we get evidence that the Ego admits of being progressively 
shorn of its higher components, until, finally, the sensations pro­
duced by the beating of the heart, remain alone to constitute the 
conscious self: showing in the first place, that the conscious self 
at any moment is really compounded of all the states of conscious­
ness, presentative and representative, then existing (§219) , and 
showing, in the second place, that i t admits of being simplified 
so far as to lose most of the elements composing the consciousness 
of corporeal existence. Whence i t is inferable that self-conscious­
ness begins as a mere rudiment consisting of present sensations, 
without past or future. Lastly, we have the str iking testimony 
that there exists a form of consciousness lower than that which 
the lowest kind of thought shows us. The simplest intellectual 
act implies the knowing something as such or such—implies the 
consciousness of i t as like something previously experienced, or, 
otherwise, as belonging to a certain class of experiences. But we 
here get evidence of a stage so low that a received impression 
remains in consciousness unclassed: there is a passive reception 
of i t , and an absence of the activity required to know i t as such or 
such. 
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N O T E T O C H A P T E R V I I I . O F P A R T I V 

I N his Principles of Mental Physiology, Dr . Carpenter, referring 
to the doctrine of mental evolution as caused by the inherited 
effects of experiences, developed in the foregoing chapters, says:— 

" But i t had been distinctly foreshadowed as regards the Instincts of animals 
(which are only lower forms of Man's intellectual Intuitions) by Sir John 
Sebright, Mr. T. A. Knight, and M. Koulin ; of whose observations a summary 
has been given by the Writer in tbe Contemporary Review, January, 1873. 
* * * And in the Fourth and Fifth Editions of his ' Human Physiology/ 
published respectively in 1852 and 1855, the Writer had distinctly expressed 
his belief that the Cerebrum of Man groivs to the modes of thought in which 
it is habitually exercised; and that such modifications in its structure are 
transmissible hereditarily. * * * He here refers to this fact, merely to show 
that the general doctrine above enunciated * * * is much older than Mr. 
Herbert Spencer." 

Communications to which the above passage led, disclosed the 
fact that D r . Carpenter had not read this work ; but had, as I 
understood, purposely refrained f rom doing so. I pointed out to 
him the difference between the proposition that transmitted mental 
modifications produce varieties of mental faculty within the limits of 
a species; and tbe proposition that Mind , in all its faculties, is 
produced by transmissions of such modifications through all the 
successions of species during the evolution of life upon the Earth. 
A f t e r obtaining f rom D r . Carpenter tbe admission tbat this latter 
proposition had not even been entertained (much less elaborated 
into a system) by those he names, I concluded tbat he would, in 
his next edition, alter the above statement. He has not done 
this, however; and therefore, somewhat reluctantly, I must myself 
point out tbe grave misrepresentations i t embodies. 

Manifestly no one can entertain the belief that the psychical 
powers of all creatures have arisen by evolution, without tacitly or 
avowedly committing himself to the belief that their physical struc­
tures have arisen by evolution. D r . Carpenter is fu l ly aware that 
in 1855, when the first edition of this work was published, tho 
"development-hypothesis," as i t was then commonly called, was 
repudiated by men of science, as well as by the world at large; 
and further, that any one who held i t exposed himself to the ridicule 
of the scientific. H e does not allege that those he names believed i t ; 
much less gave a public adhesion to i t . Y e t now in the above 
passage, he asserts that he and others had enunciated in a general 



642 AfPENDIX B. 

way, the doctrine elaborated in this work : they avowed a conclu­
sion the necessary premises of which they did not admit! 

Either Dr. Carpenter is still in the positron of not having read 
this work, or he has read i t since the time above referred to. I f he 
has not read it , then i t is strange that he should undertake to 
correct the impressions of "younger readers," concerning the 
relation between its views and the views previously held (see 
Contemporary Review, for February, 1875). I f he has read it, then 
i t is even more strange that he should persist in the above state­
ment. I n the first place, he must have become aware that the facts 
and inferences named by him, as current before this work was 
written, are referred to in this, work as familiar—are taken as 
established (§ 180, in edition of 1855); not propounded as new. 
I n the second place, he must have seen that these facts and infer­
ences are used as part of my data—that my reasonings begin 
where the reasonings he names leave off. A n d yet having seen 
this, he identifies the theory that mental modifications within the 
limits of a species are producible by inherited effects of experiences, 
wi th the theory that the genesis of all mental faculties, down 
to forms of thought, have been thus produced. He alleges pre­
vious currency of the " general doctrine." I t seems to me that 
his ideas of general and special are no less remarkable than his idea 
of identity. The proposition that such changes of dog-nature as 
a pointer's habits show, arise by inherited mental modifications, 
would commonly be thought a special proposition; while the 
proposition that by inherited modifications there has been an evol­
ution of M i n d in all its modes, f rom reflex action up to abstract 
reason and moral sentiment, would commonly be thought a general 
proposition. Bu t Dr . Carpenter thinks the contrary. Doubtless, 
in pursuance of the same view, he regards the doctrine that pigeons 
and other domestic animals may have their structures modified by 
selection, as a "genera l" one; and the doctrine of M r . Darwin, 
that all structures of all animals are caused by natural selection, 
as a special one. For the two cases are perfectly similar. Between 
the idea that structural changes are producible within the limits of 
a species by selection, and the idea that all organization is thus 
producible, there is a relation exactly parallel to the relation be­
tween the idea that the instincts of a species may be changed by 
inherited effects of experiences, and the idea that all mental or­
ganization is producible by the inherited effects of experiences. 

Hence, we may expect that when next Dr . Carpenter refers to 
the hypothesis of " natural selection," he wil l point out that i t had 
been distinctly foreshadowed by Sir John Sebright, M r . Youat t , and 
others ; and after quoting passages f rom their writings, wi l l remark 
that he does so " merely to show that the general doctrine " " is much 
older than" M r . Darwin. 
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